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INTRODUCTION
Formation of SRDC
The Sugar Research and Development Corporation (SRDC) funds Research and
Development (R&D) projects with a focus on producing outcomes to benefit the Australian
sugar industry and the community. It was established under the Primary Industries and
Energy Research and Development Act 1989 (the PIERD Act) on 1 October 1990.
The objects of the PIERD Act are:
To make provision for the funding and administration of research and development relating
to primary industries with a view to:
(a) Increasing the economic, environmental or social benefits to members of primary
industries and to the community in general by improving the production, processing,
storage, transport or marketing of the products of primary industries; and
(b) Achieving the sustainable use and sustainable management of natural resources; and
(c) Making more effective use of the resources and skills available in the community in
general, and in the scientific community in particular; and
(d) Improving accountability for expenditure upon research and development activities in
relation to primary industries.
SRDC is a Commonwealth statutory authority with a Board of nine Directors, of whom
eight are appointed by the Minister for Agriculture, Fisheries and Forestry. The Board
appoints the ninth member, the Executive Director.
SRDC is part of a broader initiative by the Commonwealth Government to involve industry
more closely in the determination of the objectives of R&D and to make R&D more
efficient and effective in addressing industry needs.
It is the intention of the Commonwealth Government that the R&D Corporations should
provide leadership and act as catalysts for change. They should identify needs and
opportunities for R&D, including improvements in the adoption of the results of research,
and should exploit opportunities to expand the funding and impact of research.

Structure of the R&D Plan 1999–2004
This SRDC R&D Plan is structured in three major sections (see fold out summary inside
front cover):
(i)

Purpose of SRDC which embodies the objects of the PIERD Act, the SRDC Mission and
SRDC’s objectives;

(ii) Major target outcomes, which define those outcomes SRDC aims to produce in order
to achieve its objectives, together with key performance indicators to measure that
achievement;
(iii) Operating inputs and outputs. This section contains the key strategies and inputs
through which SRDC will produce outputs that, when adopted by the industry, result
in the desired outcomes. The major inputs of funding and personnel will be applied in
eight R&D programs which have been retained from the previous SRDC R&D Plan
1995–2000.

RESEARCH AND DEVELOPMENT PLAN 1999 – 2004 5

Objectives of SRDC
■ To improve the competitive position and cost efficiency of the Australian sugar industry;
■ To achieve sustainable use and sustainable management of the natural resource base of
the sugar industry;
■ To apply industry, scientific and community resources more effectively to R&D in the
sugar industry; and
■ To manage SRDC resources efficiently and to improve the accountability for
expenditure on R&D for the sugar industry.
These objectives directly correspond to the objects of the PIERD Act stated on page 5.

Functions and powers of SRDC
Functions of SRDC
The following functions are established by the PIERD Act:
■ To investigate and evaluate the requirements of the sugar industry for R&D, and on the
basis of that investigation and evaluation:
— to prepare an R&D plan; and
— to review and revise the plan; and
■ To prepare an annual operational plan (AOP) for each financial year; and
■ To coordinate or fund the carrying out of R&D activities that are consistent with the
AOP prepared by the Corporation and in force at the time; and
■ To monitor, evaluate and report to the Parliament, the Minister and the representative
organisations on R&D activities that are coordinated or funded, wholly or partly, by the
Corporation; and
■ To facilitate the dissemination, adoption and commercialisation of the results of
research and development for the sugar industry; and
■ Such other functions as are conferred on the Corporation by this Act or any other Act.

Powers vested in SRDC
Subject to the Act, SRDC has the power to do all things necessary, or convenient for, or in
connection with, the performance of its functions including:
■ To enter into agreements with other persons or organisations to carry out R&D activities;
■ To make applications, including joint applications, for patents;
■ To deal with patents vested in SRDC or in SRDC and other persons;
■ To make charges for work done, services rendered, and goods and information supplied;
■ To accept gifts, grants, bequests and devices made to it, and to act as trustee of money
or other property for the purposes of the Act;
■ To join in the formation of a company; and
■ To do anything incidental to any of its powers.
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Powers vested in the Minister for Agriculture, Fisheries and Forestry
The Minister for Agriculture, Fisheries and Forestry:
■ Approves the five-year R&D plans and the annual operational plans;
■ Appoints six Directors of SRDC on the recommendation of the Sugar Research and
Development Corporation Selection Committee;
■ Appoints the Chairperson and Government Director of SRDC.

Industry representative organisations
The PIERD Act prescribes the following representative organisations of SRDC:
■ Australian Cane Growers’ Council Limited;
■ Australian Cane Farmers’ Association Limited;
■ Australian Sugar Milling Council Proprietary Limited.
SRDC is accountable to both the Commonwealth Government and these representative
organisations.
SRDC meets formally with the representative organisations at least twice each year to
discuss SRDC activities and statutory reporting, levy arrangements, R&D priorities and any
other matters of mutual interest.

Funding
The primary source of income is a levy on growers and millers of sugarcane. The current
levy, which has applied from 1 September 1995, is $0.15 per tonne of sugarcane harvested.
Expenditure of these funds is matched by the Commonwealth Government on a dollar-fordollar basis up to 0.5% of the gross value of cane production.
In July 1998, the then Minister for Primary Industries and Energy announced that an
additional $13.45 million would be made available for sugar industry R&D over four years
to June 2002. These funds are to be used to address problems of sugar content, pest control
and associated productivity issues and are to be managed by SRDC in a manner consistent
with its obligations to the Australian sugar industry and the Government.
SRDC concluded that the most appropriate process to manage and account for these
additional funds was to establish an additional activity, CP2002 ‘Accelerated enhancement
of productivity and profitability for the Australian sugar industry’. The Program Statement
for CP2002, which complemented the SRDC R&D Plan 1995–2000, was approved by the
Minister for Agriculture, Fisheries and Forestry in December 1998. The elements of that
Program Statement have been incorporated into this new five-year R&D Plan.

Consultation process used to develop this Plan
In developing this Plan, SRDC utilised the output of an industry R&D priority setting
process conducted in 1999. It began with eight regional seminars involving representatives
from SRDC, growers and millers, QSC, QDNR, QDPI, CSIRO, BSES, SRI, the CRC for
Sustainable Sugar Production and other clients. These seminars identified priority needs
and desired outcomes for each of the eight programs from the SRDC R&D Plan 1995–2000.
These were adopted as the framework for the new plan.
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In August 1999, SRDC and its key stakeholders, including industry, government and R&D
providers, then set indicative proportions of funding in each of the eight programs. This
process used the SRDC benefit model across the sugar industry production chain, which
was developed and revised during the previous planning period. The model provided
estimates of where maximum benefits to the industry and community would accrue from
R&D investment.
The draft plan was circulated to SRDC’s representative bodies and R&D providers and other
stakeholders for comment prior to being finalised and then submitted to the Minister for
Agriculture, Fisheries and Forestry for approval.

SRDC’s mission is to foster an internationally competitive and sustainable Australian sugar industry
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THE SUGAR INDUSTRY
World sugar industry
The world sugar industry is important to the world economy. Sugar is produced
commercially from two plant sources, sugarcane and sugarbeet, with sugarcane producing
approximately 70% of the world’s sugar supply.
The world sugar market is characterised by long-term growth in production and
consumption of almost 2% per annum. Production, often influenced by government policy
decisions, is more volatile than consumption. The sharp downturn in sugar prices in 1998,
stemming from the Asian economic downturn, declining consumption in Russia and strong
growth in sugar production and exports from Brazil, is characteristic of the sugar market’s
long-term volatility. On the basis of current trends, world sugar consumption is expected to
increase by about 10 million tonnes to more than 135 million tonnes by 2003/04.
Most sugar produced in the world is consumed domestically, and the residual is sold on the
world market. World trade in raw and white sugar in 1998/99 is expected to be 36.1
million tonnes or 28% of total world production.
Strong production and export growth has seen Brazil emerge as a major force in the world
sugar market in the late 1990s. In 1998, Brazil accounted for 24% of world sugar exports
compared with Australia’s 12%. Co-production of sugar and ethanol and a very large
domestic market give Brazil unique flexibility to switch cane between sugar and ethanol
production in response to changing market conditions. The quality of Brazilian raw sugar
has also improved. Production is also expanding in southern Africa, Thailand, Pakistan and
India.
Government policies in many countries support sugar production by raising prices to
producers. However, this discourages consumption by raising the cost to users, and
encourages the consumption of alternative sweeteners. In 1998, the world consumption of
high fructose corn syrup increased by 3.7% compared with an 0.9% increase for sugar.
World sugar prices are expected to remain depressed for several years, but are expected to
regain their pre-1998 levels towards the later years (2002–2004) of this plan period.

Australian sugar industry
Sugarcane is produced along Australia’s east coast from Mossman and the Atherton
Tableland in North Queensland to Grafton in Northern New South Wales. A sugar industry
has also been established in the Ord River region of Western Australia. Australian
production of sugar in 1998/99 was 4.9 million tonnes, down from 5.6 million tonnes in
1997/98 due to excessively wet harvesting conditions in most of Queensland. Assuming a
return to normal seasonal conditions and conditional on price, production is expected to be
5.2 million tonnes in 1999/00 and more than 6 million tonnes by 2003/04.
The production (tonnes cane), area harvested (hectares) and productivity (tonnes sugar per
hectare) for the period 1951–1998 are presented as three year means in Figure 1. These
data indicate that increases in production since 1970 were mainly due to increased area.
Productivity plateaued in the period 1970–1991 but increased between 1992 and 1995.
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FIGURE 1: TRENDS IN AUSTRALIAN SUGAR PRODUCTION (1951–1998)
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Approximately 85% of raw sugar produced in Australia is exported, so the viability of the
industry depends largely on the conditions prevailing in the world market for sugar. The
remaining 15% of raw sugar production is refined for domestic consumption and export.
The establishment of additional refinery capacity has increased competition in this segment
of the market over recent years. Exports of white sugar have also increased as a result of this
increased capacity.
Australia produces approximately 4% of world supply but exports approximately 12% of
the sugar traded worldwide. Australia is unusual among sugar producing countries in
exporting the majority of its sugar production.
The sugar industry in Queensland, which accounts for 95% of Australian production, is
regulated by the Sugar Industry Act 1991 (Qld). A key feature of the Act is the management
of land on which sugarcane may be produced through an assignment system, as described
in the following paragraphs. However a Bill is currently before the Queensland Parliament
for a new Sugar Industry Act, which if passed may alter these arrangements.
The purpose of the current assignment system is to match sugarcane production and milling
capacity, as well as assisting the orderly harvest, transport and processing of sugarcane
during the harvest season.
The assignment system specifies the area on which an individual grower can produce
sugarcane. Cane produced must be delivered to a specific mill and the mill is required to
accept delivery. The administration of this system is currently the responsibility of the
Queensland Sugar Corporation. The area of production in Queensland has expanded in
recent years because of increased assigned area available as specified in the Sugar Industry
Act 1991. The increases in assigned area since the mid 1990s have occurred on the basis of
agreements between local growers and the mill they supply.
The other major function of the Queensland Sugar Corporation is the compulsory
acquisition of all raw sugar produced in Queensland. This allows the Corporation to act as
the sole marketer of Queensland raw sugar.
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The area of production of sugarcane in New South Wales is managed under a similar
scheme to that in Queensland, but administered under a non-statutory co-operative
arrangement. Most of the raw sugar produced in New South Wales is refined at Harwood.
This refined sugar is sold in the domestic market. The NSW industry has encouraged
expansion by growers so that the capacity of the refinery is fully utilised. Any shortfall in
production is made up by purchasing raw sugar from Queensland.
All raw sugar produced in the Ord River Irrigation Area in Western Australia is exported.
The area of production of sugarcane in the Ord is managed via contractual arrangements
with the proprietary miller.

The Australian sugar industry relies on interdependent activities across the production and marketing chain
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R&D environment of the Australian sugar industry
The international R&D infrastructure for sugar is not as well developed as it is for the major
food grain crops such as wheat and rice. However, there is considerable collaboration
among the sugar research organisations in the major producing countries. There is also a
strong International Society for Sugar Cane Technologists (ISSCT), with specialist working
groups. Interaction in the R&D sector of the world sugar industry includes germplasm
exchange, research collaboration in biotechnology, and information exchange in precompetitive aspects of growing and milling technologies. In many commercially sensitive
areas, however, international competition has limited free exchange of information.
R&D funds for the Australian sugar industry have increased substantially over the past five
years, including an increase in SRDC funding under the PIERD Act, from $9.3 million in
1994/95 to $14.16 million in 1998/99.
The growth in sugar industry R&D funding has resulted from higher total production, with a
resultant increase in the industry contribution to SRDC and Commonwealth matching
funds; increased industry and Queensland Government funding to BSES; increased
resources directed to sugar R&D by CSIRO; and the establishment of the Cooperative
Research Centre (CRC) for Sustainable Sugar Production. In addition, the special allocation
by the Commonwealth Government for sugar industry R&D announced in July 1998
increased funding available during the period 1998–2002.
The challenge is to direct these funds to the priority R&D needs of the industry and
community. The industry bodies and R&D providers have worked closely with SRDC in
coordinating the R&D effort, avoiding unnecessary duplication and ensuring that funds are
directed at priority issues.
Estimates of total R&D expenditure for Australian sugar industry R&D from all sources are
included in Table 1. The funding available through SRDC represents a significant
proportion of total funding.
TABLE 1: INDUSTRY FUNDING ESTIMATES FOR 1997/98*

Institution

Industry Funding

SRDC
BSES
QDPI/QDNR
CSIRO
Universities
CRC (Sustainable Sugar)***
SRI**
Sugar Companies**
Productivity Boards
Other income by industry
R&D bodies
TOTAL

6.00
6.10

1.20
3.00
2.50
2.90

State Govt Funding

Commonwealth Govt. Funding

Total

6.00

12.00
9.05
0.95
5.75
1.00
3.39
3.00
2.50
2.90

2.95
0.95

0.59

5.75
1.00
1.60

3.70
25.40

3.70
4.49

14.35

44.24

* Estimates provided by Agtrans Research.
**Most of the funding by industry organisations for this segment is contributed by organisations which
are able to claim 125% tax deductibility for this research.
***Industry contributions for CRC come from SRDC, BSES and sugar milling companies.
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SRDC
SRDC role
SRDC is not structured to undertake a direct role in research. Rather, it is a body within
which a strategic view of the needs and opportunities for R&D in the sugar industry can be
focussed, and through which appropriate research can be encouraged and funded.
It is the policy of SRDC, on behalf of the sugar industry, to establish partnerships in R&D
focussed on addressing the needs and opportunities in the sugar industry.
The Board of SRDC recognises:
■ The diversity and extent of the need for R&D within the sugar industry;
■ The existence of dedicated sugar industry research bodies;
■ The increasing sugar industry focus in other research bodies;
■ The scale of contribution by the sugar industry to research;
■ The need to achieve the greatest value for the resources invested in research.
From this background, SRDC focuses its resources on research which contributes to
enhancing the profitability and long-term viability of the sugar industry nationally.
It is an objective of SRDC to encourage greater involvement in the sugar industry of the
broader resources of the Australian scientific and academic institutions. The resources and
expertise of these institutions are complementary to those of the sugar industry research
bodies in many areas, and can be applied efficiently for the benefit of the sugar industry.
Such research often may involve collaboration with the sugar industry research bodies.

R&D focus and definitions
To assist in allocating R&D funding and in balancing the supply (science) and demand
(industry need) sides of input to innovation, SRDC uses a series of definitions to guide its
investment decisions, which are listed below.
R&D includes research, development and extension activities.
Research is made up of:
■ Strategic — where new knowledge generated as the output of the R&D is likely to be
used as the input to further project(s) before a direct industry benefit may accrue;
■ Applied — where the output of the R&D could be utilised by the industry and/or
community to accrue a direct benefit and where existing knowledge is applied to solve
a problem in another environment.
Development is made up of:
■ Adaptation of research outputs into commercially useable technology;
■ The extension (technology transfer) or delivery of that technology to provide a benefit to
the industry and/or the community.
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To assist in balancing supply and demand forces, SRDC uses the following definitions to
guide its investment decisions:
■ Inputs to programs and projects, such as money, staff, capital etc, produce:
■ Outputs such as scientific papers, technologies, improved practices or varieties, etc.,
which are developed to produce:
■ Outcomes which are benefits accruing to the industry or community in the form of
improved sustainability or profitable production.
SRDC maintains that the critical factor for success in R&D is not whether services/products
were delivered and promoted, nor whether they were adopted or used, but rather what
benefits occurred as a consequence of their adoption. Therefore, SRDC’s input to the R&D
environment in the past nine years has been to continually focus R&D providers on the
outcomes of R&D activity and thus to encourage R&D to be placed in a framework guided
by the delivery of benefits to the industry and/or community.

Resource allocation for R&D
SRDC utilised the priority outcomes identified by its industry stakeholders as well as
Commonwealth Government priorities for R&D to guide the indicative allocation of
resources for R&D to address priority issues. Industry and government priorities are
complementary, and are integrated into the eight program areas of this Plan, together with
strategies to produce outputs by which to achieve the desired outcomes.
In August 1999 the Parliamentary Secretary to the Minister for Agriculture, Fisheries and
Forestry, Senator the Hon Judith Troeth, outlined Commonwealth Government priorities for
R&D in an address to the R&D Corporations Chairs. They are:
■ Sustainable natural resource management;
■ Adoption of a whole of industry approach;
■ Investing in and managing biotechnology;
■ Increasing trade and market access;
■ Maintaining our clean and green image;
■ Improving food safety; and
■ Improving the sector’s human resource management.
In addition to these priorities, the extra Commonwealth funding allocated to CP2002 is to
be used to address problems of low sugar content, pest control, and related factors
contributing to the current situation of low profitability.
SRDC and its industry stakeholders used the relative present value of expected benefits to
the industry and community for each program, to determine the indicative allocations of
resources between the programs. SRDC and the industry believe that this process provides
an accountable, transparent and quantitative method for resource allocation at the program
level. The indicative proportions of funding in each program are outlined in Figure 2.
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FIGURE 2: R&D PROGRAMS AND INDICATIVE PROPORTION OF FUNDING
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In order to achieve the corporate objectives of SRDC, the following steps have been taken
to provide additional input to the SRDC resource allocation process:
■ Working parties have been formed for each of the programs specified in this Plan. These
working parties are chaired by an SRDC Director and include members with relevant
scientific and industry expertise. They provide advice to SRDC on R&D priorities, on
resource allocations, and are involved in reviewing individual projects and sub-program
areas.
■ Collaborative links have been established between SRDC, the Bureau of Sugar
Experiment Stations and the Sugar Research Institute.
■ Linkages with other Research and Development Corporations have been formed and
jointly-funded projects established where appropriate.
■ Linkages with relevant Cooperative Research Centres are in place. The CRCs for
Sustainable Sugar Production and Tropical Plant Protection, in particular, have
important roles in R&D for the sugar industry. SRDC is a major participant in the CRC
for Sustainable Sugar Production contributing over $600,000 per annum for the term of
the CRC.

Corporate governance
SRDC Directors’ corporate governance responsibilities include developing SRDC’s strategic
direction, objectives and desired outcomes, establishing benchmarks, performance
indicators, policies and procedures for the operation of the Corporation, and ensuring the
Corporation acts responsibly and legally within its statutory obligations. In addition, the
Directors ensure that R&D resources are allocated to address priority issues effectively.
The Directors formally review SRDC’s progress towards achieving its corporate objectives
and its management systems at the July Board meeting each year. This includes a review of
progress towards achieving the outputs and outcomes in each of the R&D programs and
multi-program activities, and consideration of whether the R&D Plan requires amendment.
In addition, the Board reviews its own effectiveness and the internal management of SRDC
and considers any changes necessary to policies and operating procedures, financial
reporting, other reporting systems and internal controls. The Directors also participate in
training workshops to update knowledge of their corporate governance obligations.
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An Audit Committee was formed in 1995 to provide advice to the Board to assist it in
fulfilling its responsibilities relating to accounting, reporting and compliance practices of
the Corporation. The Committee also reviews audits by the Corporation’s external auditors,
maintains communication between the Board and the Corporation’s accountants, reviews
the financial information presented by management, and reviews the adequacy of the
Corporation’s administrative, operating and accounting controls. It is SRDC practice to
exclude the Chairperson and Executive Director from membership of the Audit Committee.

Funding models
Three funding models for R&D have been adopted by SRDC for use in appropriate
circumstances:
■ Partnership in R&D, where each of the organisations recognises the need and priority of
an issue and agrees to negotiate joint funding of the total cost of the proposed project.
Given substantial agreement of the industry and research community on R&D priorities,
SRDC would anticipate that this will be the primary model.
■ Commissioned research, where the SRDC priority is not matched or is not within the
existing capacity of the research organisation. In this case, SRDC would contract the
research, pay the full commercial cost and would own the result. Collaboration in
development of the five-year R&D Plan should reduce the need to rely on of this model.
■ Independent research, where SRDC recognises that circumstances will exist where R&D
is conducted by research providers utilising other sources of income. This R&D may
lead to future SRDC support.
SRDC will also provide funds to support infrastructure within the dedicated industry R&D
providers to recognise their special position in the delivery of benefits of R&D to the
Australian industry. These funds will be allocated through the program structure of this
Plan.

Funding capacity
SRDC’s funding capacity in each financial year of this Plan will depend on the tonnage of
sugarcane delivered to mills, the levy rate, and the gross value of the product as estimated
by ABARE. In the current volatile international market situation, these factors may vary
significantly from year to year.
Each year in July, SRDC prepares an estimate of anticipated funding available for new
activities in the following financial year, based on expected income and current
commitments. This is communicated to research organisations to assist with the planning of
new project proposals.

Accountability
SRDC is accountable to the Commonwealth Parliament through the Minister for
Agriculture, Fisheries and Forestry, and to the Australian sugar industry. It is required to
consult with the sugar industry through its representative organisations in the development
of the five-year R&D Plan. An annual operational plan which reflects the priorities of the
five-year R&D Plan is approved by the Minister. An annual report is submitted to the
Commonwealth Parliament by the Minister and subsequently reviewed with industry
representative organisations.
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Performance indicators
SRDC recognises that indicators of both industry and community benefit will be important
in evaluation of its performance. However, it is recognised that it is often impossible and
undesirable to separate the industry and community issues when planning, implementing
and delivering benefits from rural R&D. This is, in part, due to the inability to predict the
distribution of benefits into industry or community issues at the inception of the R&D
activity.
SRDC has identified key performance indicators at the corporate level to assess progress
towards achieving its corporate objectives via key outcomes and key outputs. It has also
identified performance indicators within each program to assess progress towards achieving
program outputs and outcomes.
The key performance indicators are:
■ Economic returns from SRDC investments in excess of a benefit:cost ratio of 5:1, as well
as non-monetary and pubic good benefits for the community from strategic and
environmental research.
Because there is usually a significant delay between the completion of research and the
realisation of benefits from the application of its results to increase industry profitability and
national wealth, or to improve or preserve the quality of the environment, SRDC uses two
kinds of benefit measures.
Firstly, it commissions independent benefit:cost analyses of completed projects. Previous
analyses of the value of SRDC’s investment in R&D demonstrated average benefit:cost
ratios of 6:1 from samples of randomly selected projects.
Secondly, it establishes key outcomes and key outputs at the corporate level in addition to
outcomes and outputs within each program. These serve as preliminary or qualitative
measures of likely benefits or cost reductions.
These measures will be used to provide both quantitative and qualitative assessment of
progress towards corporate R&D objectives relating to profitability and sustainable use of
resources.
■ Alignment of SRDC’s priorities and plans with those of the industry and the
Commonwealth Government, assessed by approval of SRDC actions by the Minister and
acceptance by the industry.
SRDC involved its key industry, government and R&D provider stakeholders in identifying
priority issues and setting indicative proportions for the allocation of resources across the
broad program areas of this Plan. This laid the platform for successfully meeting this
measure of performance.
Approval of SRDC’s five year R&D Plan and annual operational plans by the Minister and
acceptance of these plans by the industry provides an assessment of progress towards the
third and fourth objectives of SRDC, which relate to effective use of scientific and
community resources and accountability of SRDC to its key industry and government
stakeholders.
The selection of projects to be supported within programs is decided by two considerations:
firstly, the effectiveness of project proposals in addressing issues that are important for
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achieving SRDC’s corporate objectives, outputs and outcomes (as set out in the Plan); and
secondly, the quality of the proposals. The latter takes account of cost, track record of the
researchers and their organisations, overlap with other proposals and links with existing
work.
In practice, the working parties for each program recommend projects to the Board in
priority order, indicating those projects worthy of funding. SRDC management, working
with the working party chairpersons, recommends those projects which can be included
within the indicative funding for each program. The SRDC Board makes the final decision
on funding, after reassessing the ranking of projects within each program. The relative
risk/return on investment of marginal projects is estimated, and this assists Directors in
reaching a decision on which projects to include in the final portfolio. This process is
designed to ensure that research resources are allocated in line with both the priorities set
in the R&D Plan, the expected benefits to industry and the community, and the quality of
applications received.
■ Accountability to SRDC of its research providers measured by unapproved carryovers at
end of financial year (milestones not submitted or not accepted) equivalent to less than
5% of budget.
Accountability of research providers is achieved through monitoring project milestones,
financial reporting requirements and, where necessary, project reviews. In addition, subprogram areas are reviewed regularly to ensure continued relevance of the R&D program.
Projects not meeting their milestones or receiving an unfavourable review are modified
after negotiation, or terminated.
Project milestones may also be renegotiated where preliminary results indicate that changes
to milestones are necessary to achieve project objectives. SRDC aims to ensure that this
process results in unapproved carryover of funds at the end of the financial year of less than
5% of budget.
■ Ratio of administration to total costs less than the RDC average cost.
As indicated in this Plan (see multi-program activity 2), SRDC aims to maintain a low-cost
administrative structure to provide effective, efficient and accountable management of
SRDC resources. To this end, it is planned to maintain the ratio of administration to total
costs below the average for all RDCs. This provides a quantitative assessment of the relative
cost of administration of SRDC while effectiveness and accountability measures are
contained in the remaining performance indicators.
■ SRDC statutory documents submitted on time and meeting all requirements.
Accountability of SRDC will be measured in part against its statutory requirement for
submission of a five-year R&D Plan and an annual operational plan for approval by the
Minister, and presentation of its annual report to the Commonwealth Parliament by the
Minister.
The R&D Plan must be reviewed every year and revised at least every five years; the AOP
must be submitted to the Minister by 30 April each year; and the annual report must be
submitted to the Minister by 15 October in time for tabling by 31 October each year. The
documents will also meet the content and standard of presentation required by the PIERD
Act, the CAC Act and the CAC Orders.
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USING THE PLAN
Purpose
This R&D Plan serves:
■ To reflect SRDC views on the key R&D issues facing the Australian sugar industry;
■ To indicate the directions for R&D based on desired sugar industry outputs and
outcomes;
■ To communicate with, and provide guidance to, those with an interest in R&D for the
sugar industry; and
■ To strengthen SRDC’s accountability to its stakeholders.

Overview of the Plan
The Plan is pitched at two levels:
(i) The corporate level at which a Principal Outcome (as specified in the Portfolio Budget
Statement) and six key outcomes are identified, which SRDC wishes to produce in order
to achieve its corporate and statutory objectives.
At this level, key strategies by which to produce a Principal Output (as specified in the
Portfolio Budget Statement) and six key outputs are also identified. These outputs, when
adopted by the industry and/or the community, produce the target outcomes or benefits
across the entire industry value chain.
The Plan also identifies Key Performance Indicators, by which SRDC’s corporate
performance will be measured. The corporate level of the Plan is presented in the
foldout inside the front cover and on the following page.
(ii) The program level where the key inputs of R&D funds from industry levies and the
Commonwealth Government, industry and community advice, and the expertise of the
SRDC Board, personnel and management processes are applied in eight programs.
These are summarised in the foldout after page 21 and presented in detail on the
subsequent pages.
Within each program, the outcomes necessary to achieve the corporate outcomes in (i)
above are identified. The current status of R&D in the program area, and SRDC’s
perspective of the future, are outlined. Then the strategies by which to achieve program
outputs are specified, together with program level performance indicators to measure
the achievement of outputs and outcomes.
Projects will be funded within the strategies of each program and will be conducted by
R&D providers or other appropriate bodies.
The Plan should be used as a guide by the R&D community as to where SRDC is likely to
provide funding in the period covered by the Plan. Under the PIERD Act, SRDC can only
fund activities which are set out in the AOP, and which are consistent with this Plan. The
AOP will outline the specific projects and other activities funded by SRDC in the financial
year.
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SUGAR RESEARCH AND DEVELOPMENT CORPORATION
RESEARCH AND DEVELOPMENT PLAN 1999-2004
OVERVIEW
PURPOSE

TARGET OUTCOMES

OBJECTS OF THE PIERD ACT

PRINCIPAL OUTCOME

To make provision for the
funding and administration of
research and development
relating to primary industries
with a view to:

Enhanced international
competitiveness, profitability
and sustainability of the
Australian Sugar Industry

■ Increasing the economic,
environmental or social
benefits to members of the
primary industries and to the
community in general by
improving the production,
processing, storage, transport
or marketing of the products of
primary industries;
■ Achieving the sustainable use
and sustainable management
of natural resources;
■ Making more effective use of
the resources and skills
available in the community in
general, and in the scientific
community in particular; and
■ Improving accountability for
expenditure upon R&D
activities in relation to primary
industries.
THE SRDC MISSION
SRDC fosters an internationally
competitive and sustainable
Australian sugar industry through
directed funding to meet the
research and development needs
of the sugar industry.
SRDC OBJECTIVES
■ To improve the competitive
position and cost efficiency of
the Australian sugar industry;
■ To achieve sustainable use
and sustainable management
of the natural resource base of
the sugar industry;
■ To apply industry, scientific
and community resources
more effectively to R&D in the
sugar industry; and
■ To manage SRDC resources
efficiently and to improve the
accountability for expenditure
on R&D for the sugar industry.

KEY OUTCOMES
By 2004 it is expected that R&D will
have resulted in:
■ Improved productivity and cost
efficiency of sugarcane
production and sugar
manufacture
■ Enhanced marketability of sugar
■ Maintenance or enhancement of
the land and water resources on
which the sugar industry is based
■ Minimised impact of the sugar
industry on other ecosystems
And SRDC will have achieved:
■ Enhanced communication
between the sugar industry,
research providers and the
community
■ An increased R&D base and the
effective and efficient application
of SRDC’s resources
KEY PERFORMANCE INDICATORS
■ Economic returns from SRDC
investments in excess of a benefit:cost
ratio of 5:1, as well as non-monetary
and public good benefits for the
community from strategic and
environmental research
■ Alignment of SRDC’s priorities and
plans with those of industry and the
Commonwealth Government, assessed
by approval of SRDC actions by the
Minister and acceptance by the industry
■ Accountability to SRDC of its research
providers measured by unapproved
carryovers at end of financial year
(milestones not submitted or not
accepted) equivalent to less than 5% of
budget
■ Ratio of administration to total costs less
than the RDC average cost
■ SRDC statutory documents submitted on
time and meeting all requirements.

OPERATING INPUTS
AND OUTPUTS
KEY STRATEGIES
■ To identify and prioritise the R&D needs of the
industry and community
■ To invest R&D funds consistent with the
strategies of, and the allocation of resources
among, Programs of the R&D Plan
■ To manage the investment in R&D effectively
■ To assess and report on progress in R&D
programs
■ To promote the adoption of R&D outputs to
produce industry and community benefits.
KEY INPUTS
■ R&D funds from industry levies and matching
government contribution
■ Industry and community advice
■ SRDC Board, personnel, and management
processes.
R&D PROGRAMS
■
■
■
■
■
■

1. Plant Improvement
2. Crop Management
3. Crop Protection
4. Cane Harvest and Transport
5. Sugar Manufacture
6. Environmental and Natural Resource
Management
■ 7. Enhanced Marketability
■ 8. Whole-of-Industry Competitiveness.
MULTI-PROGRAM ACTIVITIES
MP1 Effective and efficient use of
R&D resources
MP2 Management of SRDC
MP3 CP2002 Accelerated enhancement
of productivity and profitability.
PRINCIPAL OUTPUT
■ Management of R&D within eight programs
and three multi-program activities.
KEY OUTPUTS
■ Improved varieties and crop management and
harvesting systems
■ Improved sugar manufacturing equipment and
processes
■ Reduced off-site impacts of the sugar industry
■ Enhanced whole-of-industry profitability
decision support tools and other
communication activities
■ R&D Plan, Annual Operational Plan and
Annual Report completed according to
statutory requirements and industry needs
■ Best practice R&D and financial management
systems.

Project cycle
The project cycle of SRDC involves the following steps:
■ Identification of a priority, researchable issue.
■ Development of a preliminary project proposal (PPP) to be submitted by a proponent via
the SRDC electronic submission system in September each year. Guidelines on proposal
preparation are incorporated in the submission system.
■ Consideration of the PPPs by the program working parties, the Advisory Committee for
CP2002, and the SRDC Board. Feedback is given to all proponents. Successful
proponents are invited to submit full proposals and are advised of suggested
modifications and any requirements under the SRDC IP Management Plan.
■ Preparation and electronic submission of full project proposals by the successful
proponents by the end of January each year.
■ Consideration of full proposals by the working parties and SRDC Board. The proposals
are ranked in order of priority within programs and funded as resources permit.
■ Discussions with proponents and their organisations, where changes are required by
SRDC.
■ Submission of an AOP to the Minister for Agriculture, Fisheries and Forestry for approval
by the end of April each year.
■ Implementation of the R&D program outlined in the AOP.
■ Monitoring progress of projects by:
— milestone reports;
— formal review process where required;
— informal discussions with the project supervisor.
■ Submission of the final report (the final milestone) and its consideration by SRDC for
listing in its annual report.
■ Dissemination of results by appropriate means.
■ Delivery of benefits (including commercialisation) to the sugar industry and community.

SRDC programs
In this R&D Plan 1999–2004, SRDC has maintained the eight-program structure of the
previous plan. The eight programs focus on outputs and outcomes or benefits across the
value chain from sugarcane production, harvesting, transport and milling to marketing and
the competitive position of the industry as a whole on domestic and world markets. The
title of Program 8 has been amended from Industry Competitiveness to Whole-of-Industry
Competitiveness, to better reflect the range and focus of activities within that program.
SRDC recognises that many issues have a multi-program focus. This Plan describes three
Multi-Program Activities: Effective and efficient use of R&D resources; Management of
SRDC; and CP2002. Other matters which are relevant to several programs are presented as
multi-program themes, including technology transfer, sugar quality and ecologically
sustainable development.
CP2002 (Accelerated enhancement of productivity and profitability for the Australian sugar
industry) is a major addition in this Plan. Following the special allocation by the
Commonwealth Government of $13.45 million in July 1998, SRDC developed a Program
Statement for CP2002 which was approved by the Minister for Agriculture, Fisheries and
Forestry in December 1998. R&D activities funded from CP2002 are managed in all
programs except Program 6 (Environmental and Natural Resource Management) and
Program 7 (Enhanced Marketability).
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MULTI-PROGRAM ACTIVITY 1
EFFECTIVE AND EFFICIENT USE OF R&D RESOURCES
BACKGROUND
The resources of many scientific and academic institutions and of private organisations complement
those of the industry R&D organisations in many areas. The number of R&D providers to the sugar
industry increased from 16 in 1990/91 to 34 in 1998/99. SRDC ensures that the quality of projects and
the continued focus on priority industry and community issues is maintained through its R&D priority
setting process and by providing effective feedback to all project proponents, successful or otherwise.
The development of the human resource base for the sugar industry remains a high priority activity for
SRDC. Activities that will be supported include:
■ Postgraduate scholarships, both within R&D projects and independently;
■ Workshops to identify R&D priorities within a program area for relevant industry personnel;
■ Augmentation grants for undergraduate and postgraduate students involved in R&D to improve
mechanisation of the harvest and transport system;
■ Study tour support for relevant staff of R&D providers to enhance their professional development
and/or provide direct benefits to the industry;
■ Support for national or international scientists to visit the sugar industry and provide input to the R&D
portfolio;
■ Support for the Australian Rural Leadership Program;
■ Support for national and international conferences which could enhance the efficiency of R&D for the
Australian sugar industry;
■ Annual awards for industry innovators;
■ SRDC Researcher of Year and R&D Service Awards.
Funding for these activities will be included within the R&D programs identified in this Plan.
OUTCOMES
■ R&D resources allocated in line with industry and government priorities following industry and
community consultation;
■ Expanded base of research providers serving the sugar industry.
STRATEGIES
■ To develop an effective and transparent process for the allocation of R&D resources across the broad
program areas of this Plan;
■ To establish working parties for each program area, and cross-program activity where required, to
advise SRDC on priorities for R&D;
■ To invite applications for R&D project funding from a wide range of R&D providers in Australia and
overseas;
■ To develop the human resource base for the sugar industry;
■ To consult with industry representative organisations and research organisations.
OUTPUTS
■ R&D provider base serving the sugar industry maintained above 1990 level;
■ Key industry, government and R&D provider stakeholders involved in identifying priority issues and
allocating R&D resources;
■ Scholarships, study tour and conference travel support provided for postgraduate students, R&D and
sugar industry personnel.
PERFORMANCE INDICATORS
■ SRDC funds allocated to programs within 5% of target allocations;
■ More than 18 R&D providers (the 1990/91 level);
■ At least two new scholarships awarded every year.
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MULTI-PROGRAM ACTIVITY 2
MANAGEMENT OF SRDC
BACKGROUND
SRDC has adopted a policy of maintaining a low-cost administrative structure to provide effective,
efficient and accountable management of its resources. The operation of SRDC as a proportion of total
budget is expected to be less than the average of all RDCs. This cost will be distributed proportionally
across the program structure.
In order to implement this policy SRDC has adopted:
■ A checklist of SRDC’s statutory obligations;
■ The provision by the Executive Director of an annual management representation letter to the SRDC
Board with a certification that all statutory obligations have been met;
■ A computer-based project management system incorporating a disk or email submission system;
■ The development of a business process management system;
■ An intellectual property management plan;
■ A fraud management plan.
In addition, Directors have taken an active role in the operation of SRDC, including:
■ Development of the R&D Plan;
■ Selection and implementation of the annual operational plan;
■ Monitoring of the activities of SRDC including project milestones.
OUTCOMES
■ A low-cost administrative structure to provide effective, efficient and accountable management of
SRDC resources;
■ An improved project management system to ensure research provider accountability.
STRATEGIES
■ To develop and maintain efficient and effective computer-based project and financial management
systems;
■ To meet the statutory obligations of SRDC, in particular those required under the PIERD Act and the
CAC Act;
■ To monitor the progress of R&D projects through milestone reports and project and sub-program
reviews;
■ To monitor the acquittal of R&D funds provided to research providers;
■ To review SRDC performance against its corporate and statutory objectives.
OUTPUTS
■ Computer-based project and financial management systems operating satisfactorily;
■ SRDC’s R&D Plan, annual operational plan and annual report produced as required by the PIERD Act
and the CAC Act;
■ Communication with R&D providers on R&D project funding, scientific and financial reporting and
reviews;
■ Independent review reports on SRDC’s performance.
PERFORMANCE INDICATORS
■ Annual operational plan and annual report produced by the due date and contents meet statutory
requirements;
■ 90% of milestone reports processed within three weeks of receipt;
■ Feedback to proponents on preliminary and full project proposals delivered within three weeks of
decision;
■ Contracts for new projects issued within two weeks of advice of ministerial approval of AOP, or of
agreement with proponents on modifications to the proposal, whichever is later.
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MULTI-PROGRAM ACTIVITY 3
CP2002 – ACCELERATED ENHANCEMENT OF PRODUCTIVITY
AND PROFITABILITY FOR THE AUSTRALIAN SUGAR INDUSTRY
BACKGROUND
In July 1998, the then Minister for Primary Industries and Energy announced an additional $13.45 million
for sugar industry R&D to be provided through SRDC over four years to 2002. SRDC concluded that the
most appropriate process to manage and account for these additional funds was to establish CP2002.
CP2002 is managed as a ‘cross-program’ activity with impacts in all of SRDC’s programs outlined in this
R&D Plan except Programs 6 and 7 (Environmental and Natural Resource Management and Enhanced
Marketability). R&D conducted in CP2002 will have a longer term impact in these programs through
enhanced viability. Copies of the Program Statement for CP2002 are available from SRDC.
OUTCOMES
■ CP2002 resources allocated following industry participation in identifying, implementing and
monitoring of R&D to increase the profitability of the sugar industry;
■ Increased level of collaboration among research providers and sugar industry participants;
■ Enhanced adoption of ‘best management practices’ by industry to improve the viability of the sugar
industry, with emphasis on improving sugar content and pest control;
■ Identified means of increasing sugar mill throughput without significant capital investment;
■ Increased profitability over the base line established at the start of the program, in priority issues and
regions.
STRATEGIES
■ To create, manage and report on an additional program to improve the viability of the sugar industry;
■ To adopt a participatory approach to the identification of needs for and implementation of R&D to
improve sugar content, pest control and grower profitability;
■ To fund additional R&D projects directed at specific long-term outcomes, strategies and outputs in the
SRDC R&D Plan;
■ To commission relevant R&D activity to identify gaps in current R&D, collate existing knowledge on
‘best management practices’, and prepare and distribute extension material on best practices;
■ To provide infrastructure (salaries, operating, travel and capital) support to build capacity to address
CP2002 issues, and to enable enhanced R&D capacity beyond June 2002.
OUTPUTS
■ Involvement by industry stakeholders in identifying and evaluating R&D on priority issues within
CP2002;
■ Collaboration between R&D providers increased by June 2002 above 1998 level;
■ ‘Best practice’ guidelines developed with, promoted to and evaluated by the industry in the key areas
of improving sugar content, pest control, and grower profitability;
■ Mechanisms identified for increasing milling capacity without significant capital investment.
PERFORMANCE INDICATORS
■ CCS increased by at least 1 unit, as measured at mills in far north Queensland (compared to mill
average in 1998);
■ Losses by greyback canegrub and cane weevil borer reduced by at least 10% in north Queensland
sugarcane crops (on 1998 measurements);
■ Sugar mill throughput increased without significant capital investment by adopting at least one
strategy identified in CP2002;
■ Profitability of participating growers increased through adoption of ‘best management practices’ for
harvesting, pest control, and use of varieties in north Queensland (relative to mill averages in 1998);
■ Awareness and adoption of integrated pest management practices in north Queensland increased;
■ Collaboration between research providers improved.
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PROGRAM 1: PLANT IMPROVEMENT
Outcomes
Enhanced profitability and other aspects of sustainability through development
of improved varieties and plant breeding technologies.
CURRENT STATUS
Variety improvement through selection and plant breeding has contributed to industry expansion and
competitiveness for most of this century.
BSES conducts the major variety improvement program in the Australian sugar industry. Central plant
breeding facilities are located at the Meringa and Bundaberg Sugar Experiment Stations and regional
variety evaluation is conducted throughout Queensland and New South Wales. A CSR program serving
the Herbert-Burdekin region will be scaled down during the period of this Plan and plant breeding
material will be transferred to BSES.
Current commercial hybrid varieties are derived from a narrow genetic base, but research has indicated
that new and enhanced traits may be introgressed from related species and genera. Local and
international varieties have routinely been evaluated for commercial use and, together with wild or basic
germplasm, for potential as parents.
Advances in disease diagnosis have significantly curtailed access to international germplasm over the
past 10 years, due to greater sensitivity in identifying the presence of putative disease-causing organisms.
R&D has developed techniques to identify particular diseases and is examining methods to eliminate the
causal organisms from propagating material.
Increasing success in controlling flowering and interspecific hybridisation has facilitated evaluation and
exploitation of the full range of available commercial and basic germplasm. Genetic manipulation has
potential to introduce new and enhanced controls for pests and diseases and improvements in agronomic
and biochemical traits. To date, most genetically engineered plants display poorer field performance than
their parent lines, and no genetically engineered varieties have been released for commercial production.
Variety improvement has customarily been viewed as providing an inexpensive and renewable means of
overcoming limits to sugar production and quality. The criteria for successful varieties include
consistently high yields and high sugar content over most of the season; ratoonability; tolerance to a
range of biophysical constraints and harvest conditions; milling and raw sugar quality. Incorporating all
these characteristics into the one variety increases the cost of producing new varieties. The 12 plus year
interval from plant breeding to release of varieties already constrains rapid development of varieties with
new characteristics. This in turn can slow the response to changed commercial demand or market
opportunities.
Variety evaluation methods have been improved by technology for weighing field plots; measurement of
sugar content and other characteristics; biochemical and genetic markers and statistical interpretation of
performance responses. This has resulted in an increased and earlier use of objective family evaluation,
measurement of other traits, and a better prediction of regional performance of new varieties. Analyses of
genotype x environment interactions are assisting with the efficient conduct of regional evaluation
activities.

SRDC PERSPECTIVE OF THE FUTURE
There are growing demands for new varieties to incorporate an expanding list of characteristics,
including pest and disease resistances, improved sugar accumulation patterns, enhanced stalk
characteristics for harvesting and milling, and plant attributes that impact on raw sugar quality. This
requires additional screening procedures and increases the risk that otherwise elite clones will be
rejected because they lack one or two desired attributes. Biotechnology has a potential role in
incorporating genes for specific characters into elite clones, and in enabling rapid screening of large
numbers of clones for target attributes.
Conventional plant breeding, interspecific hybridisation and applied biotechnology will combine to
contribute directly to improved varieties. Improvement will be achieved through more extensive and
selective combinations of parents possessing improved traits. Greater understanding and control of
flowering and interspecific hybridisation will increase the use of new and diverse parents.
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PROGRAM 1: PLANT IMPROVEMENT
Production of improved varieties is also facilitated by the development and application of technologies
which allow greater understanding and manipulation of biochemical and physiological processes, and
access to new genes.
Gene mapping and DNA marker techniques will improve the accuracy of detection of desirable traits in
parents and new varieties. These techniques will be useful in improving the efficiency of development of
new varieties and will enable the industry to be well placed for new challenges (for example, the
introduction of exotic diseases).
Cane growing is traditionally a monoculture. There is increasing evidence that yield plateaus are
associated with a diversity of soil and plant biophysical constraints, including nematodes. Improved
varieties will have to be developed with resistance or tolerance to these constraints in the context of
sustainable farming systems and processes.
Cane growing is expanding to areas with new and different soil and climatic conditions, and in some
areas the most productive land is being lost to urban development. New varieties will have to yield well,
maintain sugar content over extended seasons and ratoon under more diverse and adverse conditions.
Farm management and industry profitability will be improved by shorter plant breeding cycles, more
accurate evaluation of varieties and by the presentation of better information to producers and processors
on the adaptability and other characteristics of varieties.
Improved measurement technologies and increased understanding, analysis and manipulation of
genotype x environmental interactions will improve variety evaluation methods and provide more
reliable information on the potential adaptation of new varieties.
The characteristics of cane fibres and sugar by-products will become more important as opportunities are
developed for their use as fuel and feed stock.

STRATEGIES
■ To improve the efficiency and effectiveness of sugarcane breeding, with emphasis on improved CCS
characteristics, and speed the release of new varieties through:
• More reliable and lower cost selection strategies;
• Shorter plant breeding cycles;
• Development of strategies to produce varieties with multiple pest and disease resistance, higher
CCS (early, conventional and late) and improved yield, sugar quality and adaptation.
■ To identify genes for novel traits and insert them efficiently into plant breeding populations, having
regard for customer acceptance of the technology, through:
• Control and manipulation of flowering;
• Access to new varieties and related species to introduce new and divergent traits;
• Synthesis or isolation of genes controlling desirable plant attributes;
• Manipulation of biochemical and physiological pathways to improve variety performance;
• Development of strategies to restore productivity of varieties after transformation processes where
required.
■ To increase the rate and extent of uptake of new varieties through:
• Ensuring the understanding and application of the role of varieties in whole-of-industry
profitability;
• Facilitating the development of protocols to address intellectual property issues associated with
plant improvement;
• Provision of information to the industry and community on the potential advantages of transgenic
varieties and the requirements for their release.
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PROGRAM 1: PLANT IMPROVEMENT
OUTPUTS
By 2004, it is expected that R&D will have achieved the following outputs:
■ Genetic markers to improve efficiency of breeding programs;
■ New varieties with characteristics that enhance whole-of-industry profitability;
■ Reduced time to release of new varieties;
■ An efficient and effective genetic transformation system.

PERFORMANCE INDICATORS
■ Genetic potential for sugar yield increased by 1% pa (as measured in breeders’ plots);
■ Genetic potential for CCS increased by 10% (as measured in breeders’ plots);
■ Average time to release of new varieties reduced by 10%;
■ At least 7 new varieties released;
■ Genetic markers used in selection of new varieties for at least one trait.

Plant breeding has been a fundamental component of improved productivity
throughout the history of the Australian sugar industry
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PROGRAM 2: CROP MANAGEMENT
Outcomes
Improved farm profitability through development and adoption of enhanced
management practices and sustainable farming systems.

CURRENT STATUS
Sugar production grew at over 5% per annum on average over the 10-year period to 1997/98. Both area
harvested and sugar yield per hectare increased over this period, after relatively little growth in the
previous 10-year period.
The recent increase in sugar yield reflects continued improvement in variety yield potential and crop
management practices, after a period in which the gains from these factors were masked by the
expansion of mechanical harvesting, the use of heavy in-field transporters, and deleterious soil biological
and chemical factors arising through decades of sugarcane monoculture. However, in some production
areas sugar content has declined, most likely due to a combination of plant and harvest-related factors.
R&D has focussed on efforts to maintain the increasing yield trends at a lower unit cost, while enhancing
‘soil health’, which encompasses the biological, chemical and physical fertility of the soil resource. Input
costs have been reduced through improvements in water use efficiency and in applied nutrient
management. The Yield Decline Joint Venture has characterised several aspects of declining soil health
under sugarcane monoculture, which point towards possible means of reversing previous deleterious
trends.
Added impetus is coming from increased grower awareness of issues relating to environmental and
natural resource management, the use of whole farm planning and a systems approach to technology
transfer (see Multi-Program Theme 1). Activities focussing on plant nutrition and soil and water
management remain central to the development of appropriate management strategies to ensure
sustainability of sugar production.
About 60% of producers have adopted green cane trash blanketing but significant problems inhibit the
remaining producers from doing so. R&D activity in this area is expanding. The adoption of
environmentally sound practices must be linked to maintenance of profitability for the grower and miller.
Farm business management approaches are gaining broad acceptance in the sugar industry. Courses such
as Futureprofit and others involving business analysis and retirement and estate planning have been
offered in a pilot program which is being extended to cover the entire industry.
This Plan uses the definition of sustainability developed by the Standing Committee on Agriculture which
involves three components:
■ Increased financial viability (this may involve additional costs at some stage);
■ Maintenance of the natural resource base;
■ Minimising the impact on other ecosystems.

SRDC PERSPECTIVE OF THE FUTURE
The rate of expansion of the industry onto new land will not be as high in some areas over the period of
this Plan, compared to the previous five years. Urban encroachment and competing land use activities
will become increasingly important in some areas.
Reliance on plant breeding alone to provide production gains is undesirable. Future emphasis in the
areas of crop management and crop protection must be based on the need to close the gap between
actual farm yields and the genetic potential of new varieties. Improved understanding of the physiology
of sugar yield accumulation will also contribute to the refinement of plant improvement and crop
management practices.
A key to sustained profitability lies in improving soil fertility and crop management. There will be an
increased emphasis on crop management especially on improved crop establishment and ratooning to
enable efficient interception of radiation and to maximise production per unit of fertiliser and water
input.
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PROGRAM 2: CROP MANAGEMENT
In particular, the emphasis on matching fertiliser requirements to specific soil types and variety needs will
be expanded, to prevent unnecessary nutrient application. The development of slow-release fertilisers
may also play a part in minimising losses of nutrients to the off-farm environment.
Phase 2 of the Yield Decline Joint Venture will proceed during the period of this Plan. The emphasis will
be on the confirmation of yield-limiting soil factors resulting from sugarcane monoculture, and the
adoption of cropping systems and management practices to overcome them.
The high density planting system will continue to be evaluated during the period of this Plan, and
growers will be involved in developing ways of applying R&D outputs on their farms.
The development of such new crop management systems will require the design and development of
new machinery. Opportunities also exist in the areas of plant cane establishment, better trash-handling
ability and the improved placement of fertiliser and soil ameliorants in reduced and zero tillage systems.
Enhanced trash handling will facilitate the expansion of green cane harvesting in areas where the bulk of
the trash has been a limitation.
Adoption of a cropping systems approach will become more important in closing the yield gap because
of the inter-relationships that exist between inputs. This will incorporate crop models and more effective
decision support systems. For example, the percentage of the crop irrigated will increase and concerns
regarding the availability and cost of water will result in greater emphasis on efficient total water
management (including irrigation scheduling, tailwater recycling and drainage). However, these
advances need to be linked with other agronomic aspects in order to realise the full potential benefits
from irrigation.
The promotion of improved farm business management will continue, as pilot courses are offered in all
areas and new courses are developed.

STRATEGIES
■ To improve farm profitability and develop sustainable crop management practices through:
• Improved water management with respect to:
• irrigation;
• drainage.
• Matching fertiliser application rates with crop nutrient requirements and soil nutrient status;
• Effective green cane trash blanketing (GCTB) and other innovative methods for trash conservation
in ratoon crops;
• Evaluation and adoption of high density planting systems;
• Reduced tillage in the fallow, plant and ratoon cane phases;
• Improvement of soil health by amelioration of physical and chemical constraints and by enhanced
biological activity (link to Program 3);
• Improved understanding of the physiology of sugar yield accumulation;
• Better tactical use of seasonal weather forecasts.
■ To improve plant establishment, fertiliser placement and trash handling abilities through:
• Improved understanding of soil and plant factors influencing crop establishment;
• The development of innovative machinery.
■ To improve on-farm decision making through:
• Increased utilisation of farm business management practices;
• Development of effective decision support systems to enhance farm management;
• Adoption of improved farming systems and technologies.
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PROGRAM 2: CROP MANAGEMENT
OUTPUTS
By 2004, it is expected that R&D will have achieved the following outputs:
■ Improved agronomic practices to increase sugar yields;
■ Improved irrigated production systems with enhanced water use efficiency;
■ Improved adoption of trash management/reduced tillage farming systems;
■ Increased application of farm business management to enhance profitability;
■ Improved matching of fertiliser application with crop requirements.

PERFORMANCE INDICATORS
■ Sugar yield increased by 1% pa due to improved agronomic practices;
■ Production cost per tonne of cane reduced by 5% in real terms;
■ 40% of growers attend at least one farm business management course;
■ Nitrogen fertiliser per tonne of cane reduced by 10%;
■ Green cane trash retention increased by 1% of total area under cane pa.

Irrigation is vital to sustainable sugarcane production in many districts and the sugar industry is striving to
improve the efficiency of water use
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MULTI-PROGRAM THEME 1
DELIVERY OF INDUSTRY AND COMMUNITY BENEFITS

SRDC considers the delivery of benefits to the sugar industry and the community to be the driving force
for R&D investments. This requires that the outputs of R&D are converted to benefits to the industry
and/or community.
This process involves technology transfer which is a participative process involving industry, community,
research and extension inputs from the conception of R&D as described in the following model:

Industry / Community

Research

Extension

In this R&D Plan, SRDC has incorporated technology transfer into each Program. All R&D providers are
encouraged to incorporate a technology transfer component in their R&D activities. An increasingly
diverse range of approaches is being utilised, including grower-led focus groups, multimedia CDROM,
internet sites and specialist publications, in addition to traditional extension activities and industry
magazines and bulletins.
The sugar industry is fortunate in having dedicated organisations in both production (BSES) and
processing (SRI) and its own capacity for technology transfer. SRDC recognises this important advantage
and utilises it to deliver benefits to the industry and community.
It is SRDC’s aim to foster collaboration between other R&D providers and BSES or SRI so that all
potentially useful R&D outputs are converted to benefits for the industry and/or the community.
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PROGRAM 3: CROP PROTECTION
Outcomes
Reduced economic and environmental impact of pests, weeds and diseases
through greater use of integrated pest management.
Enhanced safe exchange of sugarcane germplasm and varieties.

CURRENT STATUS
Direct costs of pests and diseases result from both their impact on sugar production, and the costs of
control measures such as insecticides and herbicides, the costs of prophylactic treatments, and the costs
of quarantine.
Of the diseases of sugarcane identified in Australia, Ratoon Stunting Disease (RSD) currently causes the
greatest direct economic losses (about $10–20 million per year, despite control programs costing more
than $2 million). It has warranted considerable R&D into its diagnosis and control. The total direct costs
to the sugar industry resulting from pests, weeds and diseases are estimated to exceed $100 million
annually, or approximately 20% of the total costs of sugar production. Losses to individual growers and
mill areas may be very much higher in some years. The threat of the introduction of new pests or
diseases, such as smut, into the main sugarcane growing areas is high. Smut is causing direct losses in the
Ord River district of Western Australia.
Pests and diseases also impose indirect costs. The total cost of the extension effort that goes into
providing control advice for pests, weeds and diseases exceeds $8 million per year, not including the
cost of internal and external quarantine measures.
Sugarcane clones must be screened for disease resistance before release within Australia, and potential
introductions from overseas must be screened for diseases which do not occur here. The importation of
new genetic stocks for use in plant breeding programs can also be delayed by the need to avoid the
introduction of potential pathogens with imported material. There are also environmental costs
associated with the use of some control measures, especially chemical pesticides.
Some of the yield decline phenomenon is probably due to a progressive increase in the impact of soildwelling organisms on the cane plant. Nematode populations increase under sugarcane monoculture,
while the diversity and levels of beneficial micro-organisms decline.
The primary management techniques for crop protection have involved the use of resistant varieties,
chemical pesticides, quarantine measures, cultural practices, and the prophylactic treatment of material
used in planting. The latter includes production of ‘clean’ seedcane, the use of controlled-release
insecticides at planting for canegrubs, and the use of fungicides to prevent pineapple disease. All these
tactics will continue to be used for the foreseeable future.
The development of IPM programs is slow, difficult, and has a large R&D requirement. Their successful
implementation requires a substantial farmer participation in extension, support and follow-up R&D.
Their use requires base-line economic data on the impact of particular pests, disease and weed species,
the development of low-cost monitoring and predictive techniques to determine when control
interventions are needed, appropriate and effective control measures to apply, and on-going monitoring
of the effectiveness of IPM programs. Such approaches have already been designed for some pest
problems. A biological control agent for greyback canegrubs is in the final stages of the registration
process, while farming systems to enhance various natural control agents against pests have been
identified.

SRDC PERSPECTIVE OF THE FUTURE
Where there is substantial reliance on chemical control, R&D to develop alternative strategies is needed.
Any individual pesticide usually has a limited useful life, since most target species will sooner or later
develop resistance. Environmental considerations may limit the use of some chemicals even while they
are still effective. Consequently, the sugar industry needs to move toward integrated pest management
(IPM) strategies which incorporate biological and cultural controls and cane varieties which are resistant
to critical pests and diseases, which are conservative and efficient in pesticide use, and which are
designed to slow the development of pest resistance.
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PROGRAM 3: CROP PROTECTION
IPM approaches will continue to be developed for important pests, diseases and weeds. The focus will
remain on greyback and other canegrub species, rodents, weeds associated with trash blanketing, and
key diseases. In addition, biological aspects of soil health will be examined as part of a comprehensive
approach to the sustainability of the soil resource.
This will also require the R&D effort to focus more on critical pests, diseases and weeds. This requires
better information on their system-wide costs. Of considerable value is the development of databases on
the frequency, regional location and intensity of particular pest problems and the environmental
conditions which favour the development of epidemics. Databases of this kind need to be accessible and
to be based on reliable data with objective and standardised estimation techniques. In addition,
information needs to be developed on the most serious exotic threats, and contingency plans developed
to prepare for any incursion.
With the discovery of sugarcane smut in the Ord River district in July 1998, considerable activity will be
directed towards the recognition and management of any outbreaks on the east coast. Plant breeding
lines will be screened under conditions of high inoculum load in Indonesia.
The next challenge to control RSD is implementation of existing R&D in both crop management and
variety improvement. However, the indirect costs of this and other diseases, as a result of restrictions on
plant breeding programs and on the importation of germplasm, may exceed the direct costs. Because
cane is propagated vegetatively rather than with seed, better techniques of producing disease-free stocks
for propagation are needed.

STRATEGIES
■ To develop effective IPM programs targeting high-priority pests, weeds and diseases through:
• Developing understanding of the biology and ecology of high-priority pests, diseases and weeds,
with an emphasis on canegrubs;
• Design and implementation of cost-effective monitoring programs;
• Evaluation and utilisation of economic injury levels to determine when control measures should
be applied;
• Use of chemical pesticides conservatively and efficiently in an IPM context;
• Investigation, evaluation and implementation of alternatives to chemical control measures;
• Identification of resistant/tolerant varieties for use in IPM programs.
■ To improve incursion management through:
• Enhanced understanding of the incidence, regional and international significance, economic
impact, and direct and indirect costs of pests, diseases and weeds;
• Development and application of improved decision support systems;
• Development of incursion management plans to ensure rapid co-ordinated responses to incursion
of exotic pests.
■ To improve soil health through:
• Evaluation of the role of soil-based organisms including pests and pathogens (link to other soil
factors in Program 2);
• Evaluation of the impact of farming systems on soil biology.
■ To develop methodologies for the safe exchange of germplasm through:
• Development and implementation of cost-effective techniques for monitoring and diagnosis;
• Development and implementation of methods for producing disease-free plant material.
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PROGRAM 3: CROP PROTECTION
OUTPUTS
By 2004, it is expected that R&D will have achieved the following outputs:
■ IPM programs implemented for key pests and diseases;
■ Databases on other pest, disease and weed problems available to the industry;
■ Techniques developed and implemented which allow safe exchange of germplasm;
■ Incursion management strategies.

PERFORMANCE INDICATORS
■ Estimates of pest damage (from CPPBs) on a declining trend averaging 2% pa;
■ Insecticide and rodenticide use reduced by 10% across the industry;
■ 10 accessions per year introduced safely to Australia;
■ IPM strategies published for at least four pests or diseases;
■ Databases for pests, diseases and weeds are readily available.

Trash blanketing is a significant component of integrated pest management for many weed and insect pests
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PROGRAM 4: CANE HARVEST AND TRANSPORT
Outcomes
Improved efficiency of the harvest/transport system.
Increased adoption of best practice harvest and transport systems.
An optimised harvest/transport system as an integral part of the sugar value
chain.

CURRENT STATUS
Australia is a world leader in mechanised harvesting and the efficient transport of cane from the field to
the mill. Largely as a result of this, the Australian sugar industry has been able to expand significantly
over the past few decades while remaining internationally competitive. To maintain this position,
however, requires continual development and ongoing improvement.
Harvesting is a large cost component in the production of sugarcane and offers one of the best
opportunities for significant improvement in the short term with relatively quick adoption. Experience to
date, however, has been that there is still considerable resistance to change and adoption of improved
practices, and, although R&D has delivered the information on processes and methods for improving
harvester efficiency, the long-term change desired has yet to be widely adopted.
Increasing crop size, green cane harvesting and rationalisation within the harvest sector has put
considerable pressure on this sector of the industry. In response, harvester rate and power have increased
significantly, resulting in reduced cleaning efficiency, increased levels of dirt and extraneous matter in
the cane supply, and higher cane loss. The use of sophisticated modelling and laboratory testing of
harvester components is giving a clearer understanding of machine and cane interactions during
gathering, cutting, billeting and cleaning of the cane. At the same time extension programs demonstrating
best practices based on the findings of these projects are having a beneficial effect on levels of extraneous
matter, dirt and losses. However, the increased power and speed of harvesters is negating many of the
improvements made and more R&D is required to improve harvester operation at these higher
throughputs. The greater weight and power of harvesters and haulouts is also having an effect on soil
compaction, stool damage and dirt levels and several projects are addressing these areas.
Green cane harvesting is now widely practiced and, although proving difficult to implement in some of
the wetter or cooler areas, is expected to continue to increase in the period of this Plan. This has brought
its own problems due to the inability of the present harvesters to handle heavy, green, and lodged crops.
The recent move towards high density planting of cane has further exacerbated this by not only
increasing the weight of the crop but requiring the gathering and cutting on a much wider front to
accommodate the multi-row crop. Some work has been done but much more R&D needs to be done to
improve harvester performance in this area.
Although mechanical harvesting has produced notable productivity gains, of significant benefit to the
industry, it has also increased the level of extraneous matter and dirt entering the cane supply. The cost of
this problem to the industry is large as it not only reduces CCS and increases sugar loss, but, through the
dirt component, increases the maintenance costs of harvesting and milling. It is estimated that dirt costs
the milling sector between $0.70 and $0.95 per tonne of cane for maintenance alone. This problem has
been largely tackled so far by attempting to automate the more critical harvester functions. To date this
has met with little success and considerable R&D effort is being directed towards a solution.
In-field transport has been progressing rapidly with larger capacities and faster machines. This has been
driven largely by machinery manufacturers who have pushed the boundaries of operation and transport
regulations. Considerable R&D effort has been put into this area in recent times to ensure that current
equipment limits are not exceeded and that the developments are coordinated with the transport
authorities to ensure upgrading and compliance with regulations.
Although Australia has a very effective cane transport system from the farm to the mill, it is still a large
component of the cost of production. A major effort has been made to develop improved schedule
planning techniques which have allowed the industry to cope efficiently with higher capacity harvesters,
continuous crushing rosters, extended hours of harvest and expanded crop areas. Current projects are
moving towards a whole-of-industry approach which models the whole harvest transport sector and
optimises the entire system rather than the individual parts.
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PROGRAM 4: CANE HARVEST AND TRANSPORT
SRDC PERSPECTIVE OF THE FUTURE
Current and continuing R&D will result in important improvements to harvester design and operation.
New cleaning processes that greatly reduce extraneous matter while maintaining very low cane loss are
nearing commercialisation and this together with improved harvester controls will reduce the losses and
improve cane quality.
The trend towards high density and dual row cane planting systems will require significant modifications
to the current harvester design, requiring substantial R&D input if harvester performance is not to
deteriorate. The higher pour rates and greater tonnage cut per pass will also require improved haulout
equipment which, if it is not to degrade the soil structure further or increase plant damage, will need
redesigning. There is considerable scope for R&D to optimise and assist with redesign.
Reduced returns from sugar, together with increasing crop size, will require integrated operation across
the whole harvest transport system if the overall efficiency and returns are to be improved. This will
increasingly rely on advanced modelling systems and innovative approaches to the scheduling and
timing of harvest and transport operations if costs are to be reduced and capital better utilised. The
adoption of high density planting may allow alternative harvest and transport systems and equipment to
be developed.
The way cane is harvested and the type of equipment used may be significantly impacted by the trend to
cogeneration of electricity in some mills, and the increased emphasis on cane quality and its relationship
to sugar quality.
Greater emphasis is being placed on R&D that identifies and quantifies the social barriers to the wider
adoption of improved practices. Outputs of sociological and systems modelling projects are assisting by
giving factual information on which informed discussion can be based. There is, however, a considerable
way to go.

STRATEGIES
■ To improve the efficiency of harvest/transport through:
• Improved integrated harvest and transport scheduling;
• Better utilisation of capital;
• More cost effective maintenance procedures and systems.
■ To identify and implement best practice through:
• Benchmarking current practices;
• Reducing social barriers;
• Documentation and dissemination of identified best practices.
■ To optimise the harvest/transport system within the sugar value chain through:
• Application of systems analysis;
• Balanced understanding of cane quality and its impacts on the value chain;
• Reduced sugar losses in the harvest/transport system.
■ To improve harvesting, haulout and transport equipment design to:
• Reduce cane loss, stool damage and extraneous matter;
• Enhance harvester feeding and guidance systems;
• Enhance cane quality;
• Enhance machine and operator control systems;
• Optimise load carrying capacity of components of the transport system.
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PROGRAM 4: CANE HARVEST AND TRANSPORT
OUTPUTS
By 2004, it is expected that R&D will have achieved the following outputs:
■ More cost efficient harvest/transport systems developed and adopted;
■ Better designed harvesting, haulout and transport equipment which enhance the quality of cane
supplied through reduced extraneous matter and dirt, and improved billet quality.

PERFORMANCE INDICATORS
■ EM and dirt reduced to less than 7% in demonstration mill area;
■ At least three improvements to harvesting equipment commercially adopted;
■ Harvest and transport efficiency systems adopted.

Efficient harvest and cane transport systems are a hallmark of the Australian sugar industry
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PROGRAM 5: SUGAR MANUFACTURE
Outcomes
Improved use of capital, capacity and resources to optimise profitability.
Production of sugar of a quality required by the market through enhanced
manufacturing processes.
Value adding options and alternative uses for sugar, sugarcane and their
by-products.
CURRENT STATUS
The significant expansion in the assigned area of cane in the past decade together with slowly increasing
yields has resulted in conversion to continuous crushing and major mill expansions in some areas. Much
of this expansion has been achieved using conventional technology although some innovative equipment
has been utilised. The high cost of new milling capacity and declining sugar prices have inhibited further
investment in new plant and consequently focussed R&D attention on low cost capital improvements and
maximised throughput.
The development of a sugar industry in the Ord River Irrigation Area of Western Australia and the
expansion on the Atherton Tableland in North Queensland have provided the opportunity for substantial
trialing of innovative milling and processing equipment. In some cases new technologies have not been
as successful as desired, but have progressed our knowledge and given direction for the future.
The high capital cost of manufacturing equipment has also meant that full-scale factory testing is rarely
feasible now and considerable R&D effort has been directed at mathematical modelling of processes.
Much of this is at the cutting edge of the technology and has required the investment of considerable
resources to advance it. It is now yielding results with some relatively inexpensive retrofits to equipment
allowing significant improvements to throughput without loss of quality.
Maintenance remains a large cost of raw sugar manufacture. The adoption of condition monitoring
techniques and asset management systems, although slow, is improving plant reliability but much more
remains to be done. Dirt in the cane supply is a significant contributor to maintenance costs and there
has been a concerted effort to devise ways of measuring it in the factory so that timely feedback can be
given to harvester operators to reduce it at the source.
A substantial R&D effort has been put into developing measurement techniques applicable to factory
process streams for better factory control, both off-line and on-line. This has proved difficult with several
ongoing projects continuing in this area. The increased emphasis on quality control will ensure that this
is a major focus of future R&D.
There has been a recent movement away from the two major brands of sugar towards very high pol
(sucrose) sugar. This is costly to manufacture and considerable R&D effort has been directed to modelling
production processes to give insights into how its manufacture may be made more cost-effective.
With the exception of the development of large-scale electricity generation for supply of electric power to
the grid, there have been few initiatives taken in value adding to, or alternative uses for, sugar or
sugarcane, or by-product development in recent years. One project is investigating alternate uses for
bagasse which, if successful, will give the opportunity for significant returns. However, this is several
years off yet.

SRDC PERSPECTIVE OF THE FUTURE
The continuing decline in the terms of trade for raw sugar will drive sugar milling companies to seek
further opportunities for better utilisation of capital and reduced manufacturing, maintenance and
administration costs. It is expected that expansion of the production capacity of the industry will continue
and that there will be opportunities for the use of innovative processing technology that increases
throughput at minimal cost while maintaining quality.
Application of the advanced plant and process models developed in recent years will be expected as
mills attempt to extend their existing capacities to higher throughput and greater sugar recovery. Further
advances in the automation of cane analysis, factory processes and process control are expected which
will further improve sugar quality control.
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PROGRAM 5: SUGAR MANUFACTURE
Innovations in maintenance management will be required as mills attempt to get maximum value for
their maintenance expenditure through improved plant reliability and lower costs.
It is expected that the quality gap between raw and refined sugars will become less distinct as demand for
the production of higher sucrose and lower colour raw sugar increases. Further product development and
value adding opportunities are expected to emerge from market demands in the domestic food
processing industries.
Large-scale generation of electricity using bagasse surplus to mills’ normal operation requirements is
expected to become widespread over the period of the Plan. It is anticipated that in more areas power
generation will extend beyond the crushing season. Hence, the implementation of technologically
advanced and environmentally sustainable systems for high capacity storage and retrieval of bagasse will
become necessary.
A more focussed research effort aimed initially at the development of feasible options for alternative uses
of sugar, sugarcane and their by-products is expected to occur. While this research will be commercially
driven and responsive to anticipated market needs, it should lead to opportunities for increasing the
revenue base of the total industry.

STRATEGIES
■ To improve profitability of sugar mill processing by:
• Innovative equipment designs for capacity and performance enhancement;
• Modelling performance of key unit operations;
• Enhanced measurement techniques for key parameters;
• Development of control systems for improved performance;
• Improved capital utilisation, including advanced storage techniques;
• Most cost effective maintenance procedures and systems.
■ To enhance sugar quality through the adoption of improved processes in sugar mills by:
• Improving access to relevant R&D outputs and their interpretation;
• Benchmarking performance.
■ To broaden the product range of sugar and other products by:
• Increasing the range of profitable sugar products;
• Developing improved energy efficiency and electricity cogeneration opportunities;
• Investigating uses for mill mud and ash;
• Evaluating alternative uses for sugar, cane and their by-products.

OUTPUTS
By 2004, it is expected that R&D will have achieved the following outputs:
■ Improved sugar processing systems that improve utilisation of capital;
■ Improved maintenance systems which have demonstrated cost reductions;
■ Enhanced range of products to meet market demands.

PERFORMANCE INDICATORS
■ OEE (overall equipment effectiveness, defined as % recovery * % utilisation) increased by 5%;
■ A new process for 99.4% pol or higher VHP sugar adopted;
■ At least one new product or by-product produced;
■ Gigawatt-hours of delivered electricity increased by 50%.
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PROGRAM 6: ENVIRONMENTAL AND
NATURAL RESOURCE MANAGEMENT
Outcomes
Effective management practices which maintain the environmental values of
the sugar industry and the broader community and which minimise the off site
environmental impacts of the industry.
Improved occupational health and safety performance.

CURRENT STATUS
The environmental issues which are to be the subject of R&D in this program are primarily related to
off-farm and off-mill effects and the long-term aspects of maintaining the natural resource base. The
on-site aspects of natural resource management (e.g., fertiliser and organic matter) associated with
crop management and net returns will be considered in Program 2.
Environmental issues are an important component of the R&D portfolio. This is indicated by the
development of a Code of Practice for Sustainable Cane Growing in Queensland by CANEGROWERS;
the establishment of the CRC for Sustainable Sugar Production and the increased emphasis in this area by
the Queensland Department of Natural Resources and the Environmental Protection Agency.
Sustainability is a complex concept — see Multi-Program Theme 2.
Compliance with relevant occupational health and safety and environmental performance legislation by
the industry is recognised as an issue of growing importance. R&D has a role to play in enhancing
capacity to achieve compliance with relevant legislation and identifying best practices to improve current
performance.
There is increasing concern in the community about the issues related to burning of cane, particularly
when urban communities are in close proximity to agricultural production centres. Community pressure
to seek alternatives to cane fires is increasing. Where feasible, the adoption of green cane harvesting
could significantly reduce this pressure.
Disposal of solid, liquid and gaseous wastes by sugar mills are activities where regulations are already in
place and are becoming more stringent. Mill mud can be a beneficial soil ameliorant but high transport
costs are leading to difficulties in the economic disposal of this milling by-product.

SRDC PERSPECTIVE OF THE FUTURE
The types of R&D to be conducted in this program are primarily concerned with evaluation and
development of viable management practices that complement an environmental duty of care. R&D that
is aimed primarily at reducing industry costs or increasing productivity, for example, through improved
uptake of fertilisers by the cane plant, would not be conducted within this program.
However, in practical research both environmental and economic outcomes are likely, so that this
distinction will not always be clear or predictable. Further, modifications of production practices are
often the only feasible means of managing off-site damage.
Environmental issues will continue to be an important component of the R&D portfolio. This is to be
expected for an industry adjacent to environmentally sensitive areas including World Heritage listed
rainforests and the Great Barrier Reef. These environments are of national and international significance
and provide the basis for a rapidly growing tourist industry.
SRDC considers that, during the period of this Plan, management of land clearing and development to
minimise off-site environmental effects will become an increasingly important issue. Issues such as
riparian vegetation and wildlife habitats could require R&D activity.
The CRC for Sustainable Sugar Production, currently funded until June 2002, has provided a framework
for R&D in important areas of this program. The CRC brings together the major R&D providers, industry
and research funding agencies in coordinated activities focussed on the sustainability of the sugar
industry. SRDC will remain closely linked to the CRC and will direct a substantial proportion of its funds
in this program to relevant projects within or associated with the CRC. SRDC will also support the CRC
and other agencies in providing accurate information to enhance community knowledge and dialogue
between various sectors of the community.
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PROGRAM 6: ENVIRONMENTAL AND
NATURAL RESOURCE MANAGEMENT
The environmental issues facing the milling sector are likely to become more important during the period
of this Plan. These issues include liquid effluents, air pollution, noise pollution, bagasse storage and
handling, and disposal of mill mud.
A major issue for R&D in this period will be the management of water resources, including both irrigation
and drainage. Aspects covered in this program include the effects on both groundwater storage and
intrusion of saline water. A much better understanding is needed of possible off-site impacts of
canegrowing on aquatic resources. Sediment, nutrients and chemicals can potentially move off farm in
water flows.
Considerable R&D is underway to examine the movement of nutrients from the farm to the external
environment. This may lead to further R&D including:
■ The development of innovative fertiliser formulations and application strategies and tactics;
■ The effectiveness and practicality of various management and monitoring techniques.
The benefits of such R&D will include the identification of means to reduce the impact of chemical and
nutrient loss on the wider environment. R&D would thus reduce the threat to other ecosystems arising
from the sugar industry. These include the deposition of sediments on the Great Barrier Reef and the
possible effects of dissolved nutrients and agricultural chemicals in water supplies.
The sugar industry is aware of its responsibilities in this program and will continue to initiate R&D to
minimise environmental and resource damaging impacts. R&D will play an important role in ensuring
that the industry remains internationally competitive while sustaining the natural resource base for the
future.
SRDC believes that greater emphasis will have to be given to the ‘big picture’ at the regional level. This
will involve catchment-level land use planning and resource assessment, and the consideration of the
effects of all activities (not just those of the sugar industry) on catchments, on river systems and on the
Great Barrier Reef lagoon. SRDC will work with other related agencies in establishing a coordinated
approach to address these issues within a multidisciplinary systems framework.
The sugar industry needs to improve its environmental and occupational health and safety performance
continuously, in its long-term self-interest, by meeting the expectations of its work force and the broader
community. R&D will aim to provide information to assist implementation of occupational health and
safety and environmental practices to achieve this expectation.

STRATEGIES
■ To reduce the losses of nutrients and chemicals and sustain the land and water resource through:
• Catchment monitoring, including any impact on aquifers and riverine water quality;
• Assessing the effects of losses of nutrients, other chemicals and soil on other ecosystems;
• Development of integrated R&D activities that address ecosystem level effects;
• Minimising off-site transfers of water and sediment;
• Preparation and adoption of best management practice;
• Reduced soil loss by improved practices to prevent erosion including green cane trash blanketing;
• Reduced impact of sodicity/salinity/acidity;
• Management of hydrology, especially in acid sulphate soils.
■ To reduce the environmental impact of sugar manufacturing operations by the development and
adoption of sustainable practices and processes for:
• Enhanced use of mill mud and ash;
• Liquid effluent and waste treatment and disposal;
• Noise reduction;
• Containment of airborne particles.
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PROGRAM 6: ENVIRONMENTAL AND
NATURAL RESOURCE MANAGEMENT
■ To enhance communication between the sugar industry and the community through:
• Provision of clear and concise information on environmental issues;
• Development of information and procedures for catchment and land use planning.
■ To improve the occupational health and safety of sugar industry personnel through:
• Support to ensure capacity to comply with Workplace Health and Safety and Environmental
Management legislation;
• Identification and adoption of best workplace health, safety and environmental practice.

OUTPUTS
By 2004, it is expected that R&D will have achieved the following outputs:
■ Techniques to reduce off farm movement of sediment, nutrients and chemicals;
■ A reduced impact of the sugar industry on other ecosystems documented;
■ Information provided to improve the community perception of the sugar industry;
■ The use of integrated catchment management and land use planning promoted;
■ Best practice support tools for occupational health and safety and environmental performance.

PERFORMANCE INDICATORS
■ No fatal accidents in the industry;
■ Lost Time Injury Frequency Rate in the milling sector reduced by 50%;
■ Lost Time Injury Frequency Rate in the non-milling sector measured, and performance comparable
with the milling sector achieved;
■ Environmental codes of practice adopted by 75% of the industry.

Efficient management of the sources and uses of mill mud is vital to the ongoing
sustainability of the Australian sugar industry
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MULTI-PROGRAM THEME 2
ECOLOGICALLY SUSTAINABLE DEVELOPMENT (ESD)

This R&D Plan uses the definition of sustainable production systems developed by the Australian
Standing Committee on Agriculture in 1991. This has three components:
■ Increased financial viability (this may involve additional costs at some stage);
■ Maintenance of the natural resource base;
■ Minimising the impact of production on other ecosystems.
In addition, SRDC will place more emphasis on the social impacts of environmental management,
consistent with the 1999 draft report of the Productivity Commission on the Implementation of ESD by
Commonwealth Departments and Agencies.
SRDC will manage its R&D activities to address ESD in two broad ways:
■ The impact of sugar industry production and processing activity on other ecosystems (including social
impacts) through R&D in Program 6;
■ The development of industry practices which maintain and/or enhance the economic viability of
sugar production and processing and the industry’s natural resource base through R&D in Programs
1–5.
This integrated approach aligns with the Government ESD strategy.
SRDC strategies to address this complex area will take into account the following related activities:
■ The Code of Practice for Sustainable Cane Growing in Queensland;
■ The operations of GBRMPA, AIMS, the CRC for Sustainable Sugar Production and the CRC for the
Great Barrier Reef World Heritage Area;
■ The R&D conducted on natural resource management by state agencies;
■ The legislative framework of the Commonwealth and State Governments.
All these activities will underpin the sugar industry’s stewardship of its resource base. R&D is a vital
component in achieving these objectives.

The sugar industry strives to be an efficient and responsible manager of natural resources for the
benefit of the whole Australian community
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PROGRAM 7: ENHANCED MARKETABILITY
Outcomes
Enhanced marketability of Australian sugar through responsiveness to customer
requirements, including quality and reliability of supply.
Optimised sugar storage and distribution to customers.
CURRENT STATUS
Approximately 85% of Australia’s sugar production is exported, predominantly as raw sugar. Nearly all of
this is marketed by the Queensland Sugar Corporation who sells directly to users in importing countries.
This has enabled good long-term relationships with the customers to be developed.
Australia has a reputation as a reliable supplier of high quality raw sugar and this situation has been
particularly advantageous in periods of low world sugar prices when a marketing edge is needed to
ensure sales. This has provided a good measure of stability to Australian producers and processors in a
volatile market.
Traditionally, Australia has exported two main brands of sugar which have been sold primarily on the
basis of pol (approximate sucrose content). Australia's good control not only of pol but also other
impurities, and timely delivery, has given it its good reputation. However, competitors such as South
Africa, Brazil and Thailand have increasingly improved their quality and gained footholds in traditional
Australian markets. Indeed some countries, such as Brazil in particular, have recently lifted market
expectations by selling very high pol sugar at prices commensurate with standard raw sugars and this is
expected to continue.
To maintain Australia’s reputation and position, R&D has been primarily directed at measurement
techniques for impurities and control of colour, pol and moisture. Recent modelling of factory processes
has assisted with investigations of new methods of production and the effect on quality parameters, with
the aim of reducing costs and enhancing quality. R&D has also been directed at determining and
understanding the interactions of impurities and cane characteristics on quality at the various stages of
production and manufacture.
The expanding product range and increased production are putting pressure on land transport and
storage facilities. It is expected this will continue.
Many of Australia’s competitors are closer to their markets and able to use cheaper shipping. This gives
Australia a price disadvantage in many markets and there is opportunity to look at other innovative ways
of improving this. There would be advantages in using large bulk carriers but in many cases the importing
countries do not have the port facilities to handle them.

SRDC PERSPECTIVE OF THE FUTURE
It is expected that raw sugar will continue to be the Australian sugar industry’s major export product.
However it is highly likely the number of brands and range of specifications being offered will increase to
satisfy customer demands. This will require up-to-date information on customer requirements and
reactions to the products, and knowledge of the standards being achieved by competitors in attributes
such as colour, ash, polarisation, grain size, filterability and impurities. R&D will be required to know
how to rapidly respond and optimise production and processes so that costs are kept low while sugar
quality is met. Production will need to be more flexible in the future.
Although many of the problems of quality in raw and refined sugar have been known for some time, they
are not all well understood, and there is still considerable scope for benefits from well-directed strategic
research. New and better measurement techniques are required which together with a better
understanding of the problems will allow timely and rapid responses to quality issues. There is also a
need to better understand the interactions between growing, harvesting, milling and refining on sugar
quality parameters.
With increasing production and the greater variety of brands now being sold, there is scope for R&D
aimed at improving and optimising the transport, storage and outloading of product for domestic and
export markets. There is also opportunity for R&D on the potential for novel and innovative ways of
improving the bulk shipping of sugar which could utilise bigger and cheaper bulk carriers.

44 RESEARCH AND DEVELOPMENT PLAN 1999 – 2004

PROGRAM 7: ENHANCED MARKETABILITY
STRATEGIES
■ To provide sugar products and brands that meet the quality requirements of customers through:
• Identifying customers’ current and potential needs;
• Enhanced measurement and understanding of quality parameters;
• The development of predictive models to optimise processes;
• Creation of flexibility to respond to customer requirements.
■ To improve sugar quality by:
• Exploiting variability in cane characteristics;
• Modelling the environmental factors affecting sugar quality;
• Improving cane and sugar quality measurement techniques.
■ To improve sugar transport, storage and distribution by:
• Optimising storage logistics;
• Improved capital utilisation;
• Enhancing distribution systems.
■ To increase demand for sugar products by:
• Identifying customers’ perceptions of sugar products;
• Analysing factors influencing demand for sugar products.

OUTPUTS
By 2004, it is expected that R&D will have achieved the following outputs:
■ Improved sugar quality to ensure that the Australian sugar industry is the preferred supplier in an
expanded market;
■ Improved understanding of customer needs;
■ Storage and delivery systems optimised;
■ Improved understanding of factors affecting sugar quality.

PERFORMANCE INDICATORS
■ Instrument developed to measure pol and water ‘on-line’;
■ At least 70% of sugar samples comply with all premium quality standards;
■ Storage and distribution costs reduced.
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MULTI-PROGRAM THEME 3
SUGAR QUALITY

Sugar quality is an important issue for the Australian sugar industry if it is to remain competitive in the
current world market. Competitors are continually improving their performance and quality and in some
cases lifting the market's perception of acceptable brand quality.
Although to a large extent sugar quality can be achieved through the tuning of mill processes and
operations, the influence of the cane supply on the ease and efficacy of this cannot be ignored. Similarly,
the quality of the cane supply is affected by the harvesting and agronomic practices adopted and in place
at any time.
Quality is therefore an issue across the entire industry, from plant breeding through to final delivery.
SRDC sees a need to foster an understanding of this and invest in R&D which will quantify and
demonstrate the interdependencies of practices and operations that affect the quality at each step. It is
expected this R&D will be primarily conducted in programs 1, 2, 4, 5 and 7. It is the aim of this activity
to ensure awareness of the issue is maintained in each of these programs.

Continual improvement in the quality of our sugar on the world market is vital to the ongoing profitability of
the Australian sugar industry
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PROGRAM 8: WHOLE-OF-INDUSTRY COMPETITIVENESS
Outcomes
Improved decision making processes for the benefit of the sugar industry and
the wider Australian community.
Enhanced understanding of impacts of elements of production, harvesting and
manufacturing on whole-of-industry competitiveness.

CURRENT STATUS
Whole-of-industry effects
The awareness of the need to consider impacts of components of the value chain across the whole of
industry performance has increased in the past four years. R&D has assisted in this process by addressing
the interactions that occur when one element of the value chain is modified and impacts elsewhere in the
production system.
Activities designed to improve the scheduling of harvest and transport to maximise the profitability of the
grower/miller component of the value chain are an example of the issues being addressed in this
program. R&D has been active in this area and will continue, provided benefits are delivered to the
industry through changes in practices which enhance profitability. Other studies have focussed on the
impact of varietal characteristics on downstream components of the value chain, for example, on
harvesting, mill feeding and sugar quality.
The role of R&D in these situations is to provide information to the industry derived from rigorous
evaluation of the options available so that policy decisions can be taken in an environment where the
consequences of any action can be evaluated.
Market studies
The Australian sugar industry is a component of the world sweetener market. It is important that activities
of competitors in that market are evaluated. R&D can contribute to this process by providing information
to assist in understanding trends in sweeteners and the relative performance of Australia and its
competitors. Studies of this nature are now considered an important component of the R&D spectrum for
the sugar industry. These studies also extend to evaluation of the impact of world trade policies of
competitors and customers to provide information on the consequences of liberalisation of protected
sugar markets.
Best practice
R&D may also provide information that could lead to identification of best practices across the value
chain. The adoption of such practices should ultimately improve the utilisation of capital invested
throughout the value chain and hence improve industry performance. Identification and use of extension
methodologies that achieve widespread, rapid adoption of improved practices remain significant issues.
R&D to improve technology transfer methodologies is a high priority issue.
Competing land use
Industry competitiveness is also increasingly affected by urban encroachment and competing uses for
productive sugar growing areas. This can reduce the capacity for cane production and therefore the
viability of sugar mills.

SRDC PERSPECTIVE OF THE FUTURE
SRDC’s establishment of this program in its 1995–2000 R&D Plan was exploratory. Despite repeated
efforts to attract proposals for R&D activities in the broader aspects of industry competitiveness, only
limited success has been achieved. SRDC considers that the wider acceptance of the importance of
whole-of-industry issues and the adoption of a systems approach to several important issues will see
some expansion of R&D within this program during the plan period.
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PROGRAM 8: WHOLE-OF-INDUSTRY COMPETITIVENESS
The inclusion of sugar trade in the GATT and WTO discussions will require R&D to evaluate the impact
of current restrictions to trade and the likely effects of liberalisation on the world sweetener markets, with
an emphasis on sugar.
The wider use of systems-based R&D will continue during the plan period. Industry interest has been
generated by previous R&D in the area of harvest/transport scheduling and in opportunities to extend
season length to achieve improved utilisation of capital and generate increased profitability. The
challenge during the plan period is to have the initial promise transformed into benefits for the industry.
Technology transfer will remain an important factor in maintaining whole-of-industry competitiveness.
Improved methodologies will be needed to increase the rate and extent of adoption of improved
practices. The framework for delivery of extension services in both the growing and milling sectors, while
effective, needs to be strengthened to enhance its success in delivery of the benefits of R&D to the
industry.
R&D, particularly on whole-of-industry effects, will provide rigorous information for industry policymakers to improve their decision-making.

STRATEGIES
■ To improve decision-making to optimise industry profitability through:
• Improved capital utilisation across the value chain;
• Improved technology transfer to the industry;
• Enhanced understanding of the world sweetener market and related trade issues;
• Provision of rigorously-based information;
• Identification and adoption of best practice throughout operations.
■ To evaluate the impacts of elements of the value chain on whole-of-industry competitiveness through:
• The application of a whole-of-system approach to the economic impact of key inputs to the value
chain, (e.g., varietal impact on sugar quality).

OUTPUTS
By 2004, it is expected that R&D will have achieved the following outputs:
■ Significantly enhanced decision support tools for whole-of-industry competitiveness;
■ Increased adoption rate of improved technology by industry.

PERFORMANCE INDICATORS
■ Whole-of-industry decision support tools adopted in at least five mill areas;
■ Project outputs used in Australian Government trade negotiations;
■ Technology adoption rate significantly improved (as measured by independent surveys).
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SUGAR RESEARCH AND DEVELOPMENT CORPORATION
RESEARCH AND DEVELOPMENT PLAN 1999-2004
ADDENDUM

At its meeting in July 2001, the SRDC Board reviewed the SRDC R&D Plan 19992004, as required by the Primary Industries and Energy Research and Development
Act 1989. While the Plan adequately covers most of the priority issues for sugar
R&D in 2001-02, the Board considered that four additional strategies are required to
ensure that desired outcomes are delivered.
The variation to the Plan was approved by Senator the Hon. Judith Troeth,
Parliamentary Secretary to the Minister for Primary Industries and Energy on 5
October 2001.
The four additional strategies are:
Program 2

!"
To develop enhanced capability in systems analysis through:
•
•
•

Better understanding of sugarcane physiology and climate-crop-soil
interactions;
Development of simulation and optimisation models of the cropping system;
Development of human resources in systems analysis and modelling within
the industry.

!"
To identify and implement best practice management for sustainable production
systems through:
•
•
•

Benchmarking current practices in a whole of farm system context;
Conversion of best management practice in relation to a single problem back
into a systems application;
Development of business skills and financial planning as part of best practice
farm management.

Program 5

!"
To identify and implement best practice in processing and distribution systems
through:
•
•

Benchmarking current practices;
Documentation and dissemination of identified best practices.

Program 8

!"
To enhance risk management and decision-making across the industry value
network through:
•
•
•
•
•

Application of seasonal climatic forecasting to optimise the potential of
industry resources;
Application of new technologies in crop forecasting;
Development of operations research and optimisation capability to deliver
options for best use of whole-of-industry resources;
Benchmarking analysis of international competitors;
Responsiveness to global trade drivers, environmental practice standards and
community values.

Note: Requires PDF file and is located with the R&D Plan in R&D Program

