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SRDC, BSES and SRI Comments 

SRDC, BSES and SRI RESPONSE TO THE REPORT 

The Sugar Research and Development Corporation (SRDC), the Bureau of Sugar 
Experiment Stations (BSES) and the Sugar Research Institute (SRI) commissioned 
Agtrans Research, in conjunction with eSYS Development, in 1997/98 to conduct an 
independent evaluation of the impact of investment by them in sugar R&D over the 
past five years. 

This study followed an earlier assessment ofSRDC's Impact conducted in 1993. 
Both studies have indicated that investment in R&D provides significant benefit to the 
sugar industry. 

SRDC, BSES and SRI have considered this report and have prepared this response to 
the recommendations made by the consultants. All organizations expect to derive 
significant benefits from the conclusions and recommendations contained in this 
report. 

SRDC RESPONSE TO ORGANIZATION SPECIFIC RECOMMENDATIONS 

Recommendation 1 
SRDC should consider changing the wording of the Mission Statement to place 
emphasis on 'strategic needs that can be addressed through R&D' rather than on 
'strategic R&D needs' since the current wording may be interpreted in different ways. 

Recommendation 2 
SRDC might consider in the next R&D Plan, defining goals for each of the eight 
programs that are more easily measurable and easier to report on each year. 

Recommendation 3 
SRDC should consider attempting to strengthen technology transfer and delivery of 
benefits through the interface between CSIRO and BSES, and the integration of 
strategic and more applied R&D initiatives. 

Recommendation 4 
SRDC should consider applying benefit-cost analysis to projects within its project 
selection process qfter it has identified the marginal projects within each program 
area. 



SRDC, BSES and SRI Comments 

Recommendation 5 
SRDC should consider movingforther into coordination activities where coordination 
among R&D providers is not working well enough, (eg. the strategic applied interface 
of nutrient/water relationships with yield) or in some program areas where 
integration of effort and strategic directions might be improved (eg. in the area of 
harvesting research and interaction with milling.) 

Recommendation 6 
Further consideration could be given to applyingforther resource allocation 
processes at the sub-program level as well as to an analysis of risk and potential 
return within the SRDC portfolio of projects. 

Recommendation 7 
SRDC might consider whether more resources applied to program management in 
terms of encouraging a higher level of integration among researchers, developing 
Program 8 (Industry Competitiveness) more rapidly, or seeking better ways of 
managing the portfolio through the greater application of electronic material would 
be worthwhile. The use of part-time independent Program or Sub-program 
Coordinators might be considered if it were decided to ilpply more resources to such 
areas. 
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SRDC, BSES and SRI Comments 

BSES RESPONSE TO ORGANIZATION SPECIFIC RECOMMENDATIONS 

Recommendation 1 
BSES could consider some qualification of the statement on market share in its 
Corporate Plan to reflect a balance between this goal and that offorthering industry 
interests of encouraging efficient R&D. This associated strategy may include some 
reference to outsourCing, contracting out, leveraging additional fonds into sugar 
RD&E, and encouraging other interests to become engaged in sugar RD&E. BSES is 
already committed to many of these strategies. 

Recommendation 2 
BSES regard technology watch activities along with integration and packaging of 
knowledge as areas of considerable importance to the foture. This is a key area that 
needs forther attention in both defining the potential payoff, the organisational 
requirements, and the resources required to effectively address the issue of 
integration o/knowledge, technology packaging, and delivery to industry. BSES 
should encourage forther activity in this area. 

Plans are in place to aspects of this recommendation. The 
matter of science watch as also recommended under the SIR WP is a serious matter for 
the industry and requires serious debate by the industry. BSES has maintained a 
constant watch over technology development not only in the sugar industries 
throughout the world but in science at large. Recent investments in NIR, aspects of 
breeding technology, high density planting, IPM for canegrubs etc are all examples of 
the organizational commitment to seeking out technologies from other sources and 
applying them to local sugar industry issues and opportunities. The matter requires 
the development of an innovative working enviromnent as well as an inquisitiveness 
and resourcefulness amongst the staff. Unfortunately these prerequisites to an 
effective science watch model sometimes conflict with the demands on staff to meet 
other industry and organisational demands and requirements. 



SRDC, BSES and SRI Comments 

Recommendation 3 
BSES should give consideration to reducing the number of performance criteria 
against which it reports in its sub-programs . . This should be encouraged as it can be 
preferable to have a limited number of key quantitative performance criteria that can 
be reported against over time. 

Recommendation 4 
BSES should consider the possibility of establishing, in conjunction with SRI, some 
more formal coordination, jUnctional structure, or strategic alliance for R&D in the 
interface area between canegrowing and sugar milling that clearly focuses on whole 
of industry benefits. 

Recommendation 4 
BSES could assess wtrys of minimising resource inputs into 'participatory action 
management' approaches to technology transfer. One way of achieving this would be 
to interact more closely with existing programs that use a more participatory 
approach, for example, through Landcare, Integrated Catchment Management, 
Future Profit etc. 

Recommendation 6 
While recognising the priorities emanatingfrom industry demand, BSES should 
consider a thorough examination of resources committed to existing activities through 
more formal external reviews that focused on industry impacts and rate of return to 
resources investment. Benefit-cost analyses could also be used wherever possible as 
an inherent part of such reviews. 
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SRDC, BSES and SRI Comments 

Recommendation 7 
Resource allocation in BSES is made through a combination of professional and 
industry inputs but could benefit from the implementation of objective and well 
argued resource allocation processes, balanced with input on requirements from 
industry. This would benefit both BSES and the industry in ensuring that resources 
are being allocated into the potentially high return areas, This process could assist 
managing the industry pressures on resources that emerge from shorter-term factors 
and perceptions influencing the industry, 
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SRI RESPONSE TO ORGANIZATION SPECIFIC RECOMMENDATIONS 

Recommendation 1 
SRI should consider in its next Strategic Plan afoller description of the industry 
environment, the linkage between SRI goals and industry sector goals, and the 
interactions with other areas of the sugar value chain. 

Recommendation 2 
SRI's well developed performance indicators relating to productivity andfinancial 
performance should be complemented with indicators of greater relevance to 
perceived sector goals and the performance of SRI in contributing to such goals. 

Recommendation 3 
SRI should consider the possibility of establishing, in conjunction with BSES, some 
more formal coordination, jUnctional structure, or strategic alliance for R&D in the 
interface area between canegrowing and sugar milling that clearly focuses on whole 
of industry benefits. 

Recommendation 4 
The benefits of SRI's collaborative research program with universities and other 
institutions should be promoted to industry to ensure strategic research is properly 
valued and included in the industry's priority setting processes. 

Recommendation 5 
SRI is providing an increasing level of research leadership' to the sugar milling 
industry through its program structure and consultation process. This systematic 
approach to identifYing sub-program areas and prioritising research activities should 
continue. 

Recommendation 6 
The present intentions of SRI and SRDC with respect to commissioned research and 
training on technology transfer in the milling sector should be implemented with high 
priority. This should include developing specific technology transftr performance 
indicators em phasing the technical and financial performance of mills to ensure that 
benefits are being delivered and technology transfer is being conducted as efficiently 
as possible. 

Recommendation 7 
While no conclusions have been drawn as to SRI's administration costs, attempts to 
increase research activity should continue to complement the current progress on 
overhead cost reductions. 
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EXECUTIVE SUMMARY 

The study undertaken for BSES, SRDC and SRI has established that the investment of 
, resources in RD&E is effected in a manner that is providing significant benefits to the 
sugar industry, This has been demonstrated through various components of this 1998 
impact study. 

The BSES Core Breeding Program was quantitatively evaluated and found to be 
delivering significant benefits to industry over the period of analysis. Investment in 
the Core Breeding Program is estimated to be about $2 million per annum. The 
analysis was based on benefits from clone releases made in the period 1990-1998. The 
Net Present Value (NPV) of the investment in the Core Breeding Program was $78 
million at a discount rate of 5%, as of 1998, and expressed in 1997/98 dollar terms. 
The Benefit-Cost (B-C) Ratio was 3:1 and the Internal Rate of Return (IRR) was 
13%. These investment criteria are considered conservative as the benefits from 
breeding disease resistant sugarcane provided by the program were not included. 

The suite of projects conducted by SRI in the area of Computational Fluid Dynamics 
(CFD) was also evaluated. This investment commenced in the early 1990s and 
investment was up to $0.5 million per annum. The investment has provided benefits 
in a number of fields including boiler tubes, clarifiers and potential harvesting 
improvements. The NPV of the investment in CFD was $43 million, the B-C Ratio 
was 12: 1 and the IRR was 27%. Again these investment criteria should be considered 
conservative since only a subset of total benefits has been included in the analysis. 

Forty-one projects funded over the five year period to 1997/98 were randomly 
selected for qualitative evaluation. Twenty-three projects were undertaken by BSES, 
(14 of which were funded by SRDC) six were undertaken by SRI (two of which were 
funded by SRDC), and 12 were undertaken by other research organisations (all 
funded by SRDC). Thirteen projects were 'small' sized projects (total size of less 
than the average project size of$241,207), and 28 projects were 'large' sized projects 
(total size greater than average). 

The main benefits of the projects assessed were improved knowledge and actual and 
potential economic benefits. For 34 projects, improved knowledge was achieved (or 
likely to be achieved), and for 21 projects economic benefits were achieved. 
Economic benefits included cost reductions, increased yields, and avoided costs. For 
ten projects environmental and other social benefits resulted. 

It is particularly difficult to judge the likely benefits for some strategic projects, as the 
likely level of delivered benefits depends not only on the results of the strategic 
project but also on the results of subsequent research and adoption . 

Benefits were mainly applicable to the Australian sugar industry. For nine of the 41 
projects assessed, benefits had possibly accrued to, or were likely to accrue to, 
overseas countries. Benefits for eight projects could be, or were expected to be, 
applicable to Australian industries other than the sugar industry. Some projects 
demonstrated collaboration with overseas research organisations with complementary 
expertise or knowledge to that of Australian researchers, This was desirable and 
likely to benefit the Australian sugar industry. 
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Twenty-three of the 41 projects evaluated were strategic, and 15 were applied. Three 
projects were a combination of strategic/applied research. Less than half the sample 
of projects achieved 100% of their objectives (19 out of 41), although for four 
projects, an assessment of whether the objectives were expected to be met was unable 
to be made as the project was incomplete. All projects achieved greater than 50% of 
their objectives but 18 projects did not meet 100% of their objectives for a range of 
reasons. 

Fourteen of the 41 projects were quantitatively assessed using benefit-cost analysis 
techniques. The aggregate results for the 14 projects using a 5% discount rate were 
NPV of $134 million and B-C Ratio of 15:l. At a 10% discount rate, the NPV was 
$73 million and the B-C ratio was 8: l. These results indicate a high rate of return for 
the 14 projects quantitatively assessed. 

The benefits of the 14 projects were compared with the costs of the 41 projects to 
provide an indication of the return on investment for a sample of projects funded in 
the past five years by SRDC, BSES, and SRI. At a 5% discount rate, the NPV for the 
sample of 41 projects was estimated to be $116 million and the B-C Ratio was 5:l. 
At a 10% discount rate the NPV for the 41 projects was $54 million and the B-C 
Ratio was 3:1. 

A re-analysis of projects quantitatively assessed for SRDC in 1993 was undertaken. 
While some individual project results varied between 1993 and 1998, the aggregate 
results of the 1993 analyses were not significantly different to the updated results 
obtained in 1998. Although based on a very small sample, the analyses have 
confirmed that estimating investment criteria for ongoing research projects is a valid 
exercise. The 1998 results confirm the findings of the 1993 Impact Assessment for 
SRDC, and increase confidence in the results presented within the 1993 report and by 
extrapolation, to those contained in the 1998 report. 

All three research and development (R&D) organisations have strategic or corporate 
plans which contain goals. The goals set by each of the three organisations are 
consistent and are all relevant to the needs bfthe sugar industry. 

However, it would be helpful if industry were to signal more clearly its strategic 
position regarding strategic and applied R&D and its position regarding the risk
reward tradeoff within a R&D portfolio. Greater emphasis on planning for the future 
by industry, as well as flagging current day problems, would be desirable from a R&D 
management viewpoint. It would be valuable to the research providers and funders if 
such documentation as contained in 'Vision 2000' were updated and expanded. 

With the increasing focus on whole of industry benefits being adopted by the research 
organisations, it may be timely for the development of a stronger alliance or 
arrangement between R&D initiatives in the interface area between canefarming and 
sugar milling. 

All three organisations were demonstrating accountability to stakeholders via their 
technology transfer mechanisms and delivery of benefits. However, as effective as 
the technology transfer initiatives of both SRI and BSES may be in communicating 
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1. INTRODUCTION 

1.1 Background 

Research and Development (R&D) has been an integral part of the sugar industry 
since the early 1900s. The industry has recognised the benefits that can accrue from 
R&D, including technology transfer, and has continued to provide funding for the 
operation of the following organisations: 

• Bureau of Sugar Experiment Stations (BSES) 

• Sugar Research Institute (SRI) 

• Sugar Research and Development Corporation (SRDC) 

Government also contributes significantly to the operation of both BSES and SRDC. 
The sources of income for the three organisations including levies, other industry 
contributions and Government funds are summarised in Table 1.1. While the principal 
sources of funding are from government and industry, the three organisations do 
obtain funding from other sources including several Divisions of CSIRO, 
Universities, State Government Departments and agribusiness contributing a 
significant proportion of the total resources applied to sugar R&D. All income 
sources for each ofthe organisations are provided in Chapter 7. 

Table 1.1: Sources of Funding (1996/97) 

$m 
Institution Industry State Commonwealth Total 

Funding Government Government 
BSES 5.95 3.8 - 9.75 
SRI 1 3.11 - - 3.11 
SRDC 5.99 - 5.78 11.77 
Total 15.05 3.8 5.78 24.63 

11 SRI data for Calendar Year 1996. 

Recognising the importance of evaluation of the benefits delivered by R&D, BSES, 
SRI and SRDC agreed to conduct a study on the impact that R&D funded and 
provided through those three organisations is having on the viability of the Australian 
sugar industry. 

Definitions 

Research Development and Extension CRD&E) 
RD&E includes research, development and extension activities. 
Research is made up of: 

• strategic - where the output of the R&D is likely to be used as the input to further 
project(s) before a direct industry/community benefit may accrue 
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• applied - where the output of the R&D could be utilised by the 
industry/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 

Extension is made up of: 

• delivery of technology to provide a benefit to the industry or community 

• providing feedback from clients and the community to research programs 

R&D Activity 

• projects (or groups of projects) are those initiatives that have defined objectives, 
milestones and are timebound 

• core activities include investments in R&D to underpin the longer term viability of 
the industry, for example: 

• project conception and development in response to stakeholder needs 
• the ongoing plant improvement program (breeding, quarantine, 

entomology, pathology, agronomy etc) 

• science and engineering of sugar processing 

• technology transfer 
• statutory (or regulatory) tasks 
• human resource management 
• infrastructure maintenance and capacity 

1.2 Terms of Reference 

The study was to address both industry and community benefits in assessing the 
impact of R&D in projects or activities ofBSES, SRI and SRDC. Specific terms of 
reference were: 

What has been the impact on the sugar industry of R&D provided through the 
activities of BSES, SRI and SRDC? 

The following specific issues needed to be considered: 
• evaluation of a sample of R&D activities (both projects and core activities) in 

each of the organisations to determine their economic return, including non
monetary benefits. 

• evaluating the goals of the organisations to test their relevance to the R&D needs 
of the sugar industry and its associated community. 

• evaluating the procedures for allocation of resources among and within each 
organisation to deliver the benefits of R&D and the achievement of their goals. 

• assess the accountability of the organisations to stakeholders with specific 
reference to tec?n0logy transfer mechanisms and delivery of benefits. 

Agtrans Research 2 

I 
, , 
, j 

,-; 
, I 
, , 

" ) 

,'I 
, , 

i .1 

~ 
, \ 
, I 

l 
" 1 

"""1 , 
( j 

-, , 

i , , 

, J 

; i 
, ) 

~I , 
, J 

: 1 

r: 
I , ) 

, 1 

'I 
, ! 
~ 

! 
" J 

'I 
\ 



, , 

: 
~, 

. 
i 
\....J 

r--

rc 
\ 

; 
I 

W 

r : 
, I , ' 

'--' 

,-- , 

i 
u 

r " 
, , 
--..; 

• assess the cost of administration of the organisations relative to their total 
expenditure and mode of operation. 

• report to BSES, SRI and SRDC in a single report in a format suitable for 
publication and distribution to stakeholders by 30 June 1998 . 

1.3 Structure of Report 

This report is made up of eight Chapters and a number of Appendices. Chapter 1 has 
introduced the study and provided the terms of reference. The structure of the report is 
as follows. 

Chapter 2 defines the approach taken throughout the study to assess the impact of 
sugar R&D. The level of income and expenditure on sugar R&D by each of the three 
organisations is reported. The framework for undertaking the impact assessment, and 
the general approach taken to the study are described. 

The third chapter focuses upon the impact of two principal areas of investment by 
BSES, SRDC and SRI. These two areas are: 
• the Core Breeding Program 
• a group of projects in the field of computational fluid dynamics 
Full details of these two evaluations are provided in Appendices 1 and 2. A brief 
overview of some other major core activities funded is also provided within this 
chapter. 

Chapter 4 defines the methods and results of evaluating a sample of 41 research 
projects which were randomly selected from the population of projects funded by the 
three organisations over the past five years. The results of these qualitative 
evaluations are summarised. Full details of each of the 41 evaluations are contained 
in Appendices 3 and 4. 

Chapter 5 reports the results of a quantitative analysis of each of 14 of the 41 
randomly chosen projects. The 14 projects were subjected to benefit-cost analysis. 
The implications of the results of the evaluations for the impact of the population of 
projects funded by the three organisations are assessed. Details of the quantitative 
analyses are provided in Appendix 4. 

Chapter 6 provides an update of the quantitative assessments of five SRDC-funded 
projects (four BSES projects and one SRI project) evaluated in 1993. The 1998 
results for these five evaluations are compared with the 1993 results and conclusions 
formed regarding the adequacy of the original evaluations. Details of the five updated 
evaluations are contained within Appendix 5. 

Chapter 7 reports on some of the strategic issues within SRDC, BSES and SRI 
concerned with generating and delivering benefits from R&D investment. An 
assessment of goals, technology transfer, resource allocation and administration costs 
is reported within this chapter. 
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The final chapter, Chapter 8, concludes the report and summarises the findings 
regarding impact. In addition, a brief set of recommendations mainly concerned with 
process and strategic issues confronting the three organisations is presented. 
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their own research results, there appears some further need to integrate and package 
information from all research providers, Further development of how this may be 
achieved, its priority, likely impact and from where resources may be sourced for its 
attainment would be desirable, 

There are few formal mechanisms for strategic planning exchanges and integration of 
various institutional plans between the industry organisations, BSES, SRI, SRDC, 
CSIRO, QDPI, QDNR, and R&D organisations in other states, To some degree, 
SRDC plays some role in ensuring an overall coverage and an appropriate balance is 
maintained, but this is not formalised in any sense, 

The Sugar Industry Review Working Party has recommended changes to SIRCC, 
initially established to facilitate the prioritisation and coordination of sugar industry 
research, development and extension (RD&E), Given the high level membership of 
SIRCC, it will be necessary for SIRCC to maintain a Secretariat to be effective in 
assembling relevant data and ensuring the industry's interests are being effectively 
pursued in terms of resource allocation and accountability. 

In the meantime formal resource allocation processes in BSES and SRI should be 
encouraged from the viewpoint of justifying to industry the allocation of scarce 
resources to individual activities, While such processes may need to be balanced with 
the political realities of the requirements of industry, the development of such 
processes will ensure that industry is aware of the need to allocate scarce resources 
efficiently, Further, the current resource allocation process within SRDC could be 
extended to the sub-program level where it may provide significant guidance for 
priorities among sub-program areas, 

SRDC has adopted the ratio of administration costs to total expenditure as a 
performance indicator of ensuring efficient delivery of resources to R&D 
organisations, BSES and SRI could also benefit from establishing some form of 
performance indicator for the purpose of ensuring accountability to industry and 
tracing trends in their own administration expenditure ratios, 

A set of recommendations for each of BSES, SRI and SRDC regarding strategic 
issues faced by the management of these organisations is included in the Conclusions 
and Recommendations Chapter of the report, 
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2. APPROACH 

2.1 Sugar R&D Expenditure 

Total RD&E expenditure by BSES, SRDC and SRI over the past five years is . 
reported in Table 1. 

Table 2.1: Sugar RD&E Expenditure 1992/93 to 1996/97 ($m) 

Institution 1992/93 1993/94 1994/95 1995/96 1996/97 Average 
BSES 10.8 12.6 15.0 15.4 17.9 14.3 
SRI (a) 3.5 (b 4.6 4.5 4.5 5.3 4.5 
SRDC 6.4 7.5 9.3 10.8 11.7 9.1 
Total 20.7 24.7 28.8 30.7 34.9 27.9 , 

(a) SRI s financIal year IS the calendar year; the figures above refer to the calendar years 1993 to 
1997. 

(b) The 1993 calendar year e"l'enditure for SRI has been estimated based on income for that year. 

The expenditures for any year shown in Table 2.1 are not mutually independent as 
some monies expended by SRDC were paid to SRI and BSES. In 1996/97 for 
example, about $6.5m of SRDC project and infrastructure support flowed to BSES 
and a lesser amount of about $0.7 m to SRI. Hence in 1996/97 a total of about $27.7 
million would have been committed to RD&E by the three organisations. 

Sugar R&D expenditures made by other organisations such as QSC, CSIRO, the CRC 
for Sustainable Sugar Production, and University projects would be in addition to this 
total. 

The annual expenditure by the three organisations can be divided into the following 
categories: 
1. Individual projects supported by SRDC, BSES and/or SRI 
2. The Core Breeding Program undertaken by BSES 
3. Industry services including extension, consulting and trouble shooting, education 

and training, and quarantine and pathology, undertaken by one or more of the 
three organisations 

4. Special initiatives such as the Yield Decline Joint Venture 
5. Infrastructure maintenance 
6. Administration 

A large part of the combined expenditure (estimated at 50-60%) is committed to 
individual research projects. This category of expenditure is the principal focus in the 
following evaluation. 

The BSES Core Breeding Program contributes another reasonably large component 
(over $2 million per annum) of all industry services provided by BSES and SRI. 
Consulting, trouble shooting and product sales, particularly significant for SRI in the 
industry services area, have not been included in the evaluation. These services are 
strictly user pays and are not dependent on generic industry or government 
contributions . 
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Special initiatives and ensuring capital and human resource infrastructure is 
maintained make up further components of total expenditure, Finally, there is 
expenditure on administrative and management at the organisational (as opposed to 
project) level. 

Most of these areas of expenditure are addressed, at least in part, in the following 
impact assessment. Most effort has been focused on project evaluation via the 41 
individual projects and one group of projects (Chapters 3, 4, 5 and 6). The Core 
Breeding Program has been evaluated (Chapter 3). Some quarantine and pathology 
services were represented in the sample of projects (Chapters 4 and 5) and extension 
and technology transfer has been addressed through the commentary on strategic 
issues (Chapter 7), as well as in a review of BSES extension methods in a separate 
study being undertaken at the same time. Special initiatives and infrastructure 
development and support have not been evaluated specifically in the study but 
summaries of recent reviews of the Yield Decline Joint Venture and the scholarship 
scheme provided by SRDC have been provided (Chapter 3). Administration 
expenditure is addressed in Chapter 7. 

2.2 General Approach 
The major objective of the study was to define the impact on the sugar industry of 
investment in RD&E and other activities by the three organisations. 

The first and major part of the study included both qualitative and quantitative 
assessments of projects and activities funded by the three organisations over the past 
five years. This first part of the impact assessment dominated and constituted over 
80% of the total time devoted to the study. Projects and activities evaluated included 
the Core Breeding Program, a group of projects on computational fluid dynamics and 
a representative sample of 41 individual projects. Projects in the representative 
sample were analysed qualitatively for economic, social and environmental benefits. 
A sub-set of all projects was subject to benefit-cost analysis. 

In addition a set of SRDC funded projects (four BSES and one SRI) evaluated 
through benefit-cost analysis in 1993 were re-evaluated with five years more 
information now being available. The objective of updating these evaluations was to 
assess the robustness of the results of benefit-cost analyses of projects that were 
ongoing or only just completed. 

The second part of the study focused on specific strategic aspects of research 
management for the three R&D organisations. These aspects included goals, 
accountability of technology transfer mechanisms, resource allocation, and 
administration costs. This was effected separately for each research organisation. It 
was not the intention to compare processes or performance between organisations, 
since the functions of each organisation were significantly different. Some generic 
issues relevant to all three organisations were also addressed. 

The study was undertaken in a consultative manner and regular communication 
between the study team and representatives of the three R&D organisations was 
maintained. This had the benefit of: 
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• accommodating the diversity in the participating organisations with respect to the 
definition of core activities and R&D project types funded, 

• ensuring acceptance of the definition of the population of projects; the sampling 
framework, and processes for sampling the R&D project and selecting core 
activities, 

• ensuring that relevant information on strategic issues for each R&D organisation 
was assembled. 

Specific methods involved in sampling of projects, methods of eliciting and 
assembling information and other aspects of the conduct of the study are reported in 
the individual chapters. 
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3. ACTIVITIES AND PROJECT GROUPS 

3.1 Introduction 
The majority of projects funded by the three R&D organisations are supported over a 
finite time period. Core activities are defined as those activities that are not funded 
over finite time periods and therefore are usually ongoing. Many core activities are 
conducted in response to industry requirements and can be categorised as 'service 
delivery' activities. Hence they include services such as consultancies, training, the 
Core Breeding Program and extension. 

As indicated in Chapter 2, the principal core activity evaluated in a quantitative sense 
in this study is the BSES Core Breeding Program. In addition, and for the purposes of 
this evaluation, a group of closely related projects has been evaluated outside the 
random sample of 41 projects. This group includes research projects using 
computational fluid dynamics (CFD). Brief summaries of the impacts of other 
activities such as the SRDC scholarship review and the review of the Yield Decline 
Joint Venture are also provided in this chapter. 

The key consideration in including some core activity areas and project groups in the 
evaluation is that they are not included in the project population from which the 
sample of 41 projects has been drawn. However, investment in the two areas 
evaluated in this chapter do contribute about 10% of total annual expenditure by the 
three organisations. 

From the two quantitative evaluations presented here (Core Breeding Program and the 
CFD project group) there has been no attempt made to aggregate the results to all 
resources spent in the core activity or project areas. The results of the two evaluations 
in this chapter should be viewed as independent of, and supplementary to, the project 
evaluations. The analyses of the Core Breeding Program and the CFD group of 
projects are provided in full in Appendices 1 and 2. 

3.2 Evaluation of the Impact of the Core Breeding Program 

3.2.1 Introduction 
The breeding and selection of imprOVed sugarcane varieties has long been a cornerstone 
of Australian sugar industry R,D&E. Currently, the bulk of plant improvement for 
Australian sugarcane is undertaken in the BSES core breeding and selection program, 
although there is a small cane breeding program undertaken by CSR Ltd. 

In 1996, approximately 95% of the sugarcane grown in Queensland had been derived 
from varieties selected within the BSES program. The use ofBSES varieties has grown 
from 56.1 % in 1976, when 6.4% of sugarcane grown in Queensland was derived from 
CSR and 36.3% derived from breeding programs conducted overseas (BSES 1997). 

Realised and potential economic benefits derived from the breeding and release ofBSES 
varieties over the 1990-1998 period are assessed in this benefit-cost evaluation. 
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3.2.2 Background to the Core Breeding Program 
The breeding of sugarcane involves the crossing of parent material to produce clones 
and the consequent selection of promising clones for further testing and possible 
commercial release. The crossing of elite parent varieties is undertaken at the BSES 
Meringa Research Station, beginning in mid-May and finishing in late June. A 
computer program has been developed to select parents which are likely to produce the 
most productive seedlings. The program accounts for potential in-breeding, productivity 
and a range of other breeding values using statistical procedures. The computer program 
helps breeders identify potential crosses that are likely to perform well, although the 
crossing of sugarcane is often hampered by poor flowering. 

Each year approximately 25,000 seedlings are distributed from the northern breeding 
centre at Meringa, to each of the breeding stations in major production areas. The, 
BSES breeding program has facilities and staff in Bundaberg for the development of 
southern varieties, Mackay in the central region, Ayr in the Burdekin region, and 
recently, additional staffing has enhanced plant selection capacity in the Herbert 
district. The distribution of seed to particular locations is largely governed by the 
performance of parent cultivars in differing parts of the state. Promising seedlings are 
subject to three or four stages of selection. 

During the early stages of the selection process, clones are selected on a family basis. 
This method has been shown to be more effective than selecting varieties on an 
individual basis and is also more labour efficient. 

The later stages of the selection process involve the planting of varieties into 
canegrowers fields to assess crop productivity and suitability for commercial release. 
Although the number of varieties being tested has diminished by the late stages of the 
selection process, this phase is the most expensive as significant amounts of labour 
are required to plant and harvest the crops. Variety release decisions are governed by 
factors such as performance during trials and susceptibility to various diseases. 
Clones are selected on the basis of Pachymetra, Fiji disease virus, Red rot, Yellow 
spot, Mosaic, Rust, polysaccharide impurities and Leaf scald resistance. Control of 
diseases with resistant varieties is essential for the survival of the industry and is a 
major contribution of the breeding program. 

3.2.3 Outputs and Benefits 
The BSES breeding program has the objectives of releasing commercial sugarcane 
varieties that improve sugarcane productivity by 1 % per annum, minimise the risk of 
losses through pests and diseases by producing resistant varieties, and improve sugar 
quality. The adoption of new varieties by canegrowers varies between regions as 
cultivars are suited to particular agronomic conditions. 

The increased yield and ccs of recently released BSES derived sugarcane varieties over 
those being grown previously largely determines the magnitude of economic benefits 
generated by the breeding program. It is, however, very difficult to compare the 
productivity of differing varieties and determine breeding program benefits. Other 
research has noted that the assessment of historical productivity data is confounded by 
changes in fertiliser management, irrigation practices, and the adoption of green cane 
trash blanketing. 
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Historical yield analysis in the central and southern regions indicated that sugar yields 
have increased as a result of new varieties. A number of researchers have indicated that 
northern sugarcane yields would have substantially declined without the breeding 
program. In the absence of new varieties, diseases associated with soil-borne pathogens, 
leaf scald, rust, eye spot and Fiji disease virus, would have severely reduced sugarcane 
productivity across the entire industry. It is difficult to quantifY the benefits of disease 
contro~ but BSES believe that this function of the breeding program is at least as 
important as breeding high yielding varieties. 

In this analysis, productivity data derived from BSES variety trials has been used to 
estimate the magnitude of improvements from new varieties. Within productivity trials, 
varieties are grown under standard commercial growing conditions and results give an 
indication of the likely productivity gains associated with new varieties. 

A benefit-cost analysis was undertaken over 30 years to assess the returns on 
investment in the BSES Core Breeding Program. A discount rate of 5% was used in 
the first instance but the sensitivity of the investment criteria to the discount rate is 
reported. All costs and benefits were valued in real 1997/98 dollar terms. A summary 
of specific assumptions used in the evaluation is provided in Appendix 1. For a table of 
general assumptions used in this and other quantitative evaluations, refer to Attachment 
1 at the end of this report. . 

Resources devoted to the BSES breeding program in 1997/98 totalled $2.1 million. It is 
assumed that this armual cost has not changed in real terms since 1980. The contribution 
of breeding program resources in each year to the development of varieties released in 
the 1990-1998 period has varied according to the stage of the breeding cycle. The 
breeding program costs in the analysis have been based on a proportion of the armual 
cost of $2.1 million for each year of effort associated with releases from 1990-1998, 
Relevant proportions of the $2.1 million annual costs were therefore assumed from 1978 
to 1998, with lower proportions assumed in the early years, the proportions gradually 
increasing, and then tapering off again in the latter years of the period. 

3.2.4 Results 
The investment criteria for the evaluations of the Core Breeding Program based on 
varieties released from 1990-1998 are provided for three different discount rates in Table 
3.1. At a discount rate of zero, future net benefits are not deflated to account for the time 
value of money, and therefore economic benefits are estimated to be more substantial. 

Results suggest that the breeding program is delivering substantial benefits to the sugar 
industry at all assumed discount rates, given the assumptions made. The Internal Rate of 
Return (IRR), or discount rate that is required to generate a Net Present Value (NPV) of 
zero, is estimated to be 13%. 

Table 3.1: Investment Criteria 

Investment Criteria No Discount Rate 5% Discount Rate 10% Discount 
Rate 

Net Present Value ($m) 123.4 78.2 33.8 
Benefit-Cost Ratio 8:1 3:1 2:1 
Internal Rate ofRetum (%) 13 
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The economic benefits resulting from the breeding, selection and commercial release of 
improved sugarcane varieties is largely determined by the estimated increase in sugar 
yields associated with new varieties. Results of a sensitivity analysis are provided in 
Table 3.2 where the Net Present Value and Benefit-Cost (B-C) Ratios of the breeding 
program for lower and higher yield gain assumptions are presented. 

Table 3.2: Sensitivity Analysis for Higher and Lower Yield Gains 

No Discount Rate 5% Discount Rate 10% Discount Rate 
Net Benefit- Net Benefit Net Benefit 

Present Cost Present -Cost Present -Cost 
Value Ratio Value Ratio Value Ratio 
($m) ($m) ($m) 

50% base yield gain 52.4 4: 1 23.2 2: 1 -10.7 1 : 1 
Base case 123.4 8: 1 78.2 3:1 33.8 2: 1 
150% base yield gain 194.4 11 : 1 133.1 5: 1 78.2 2: 1 

Sensitivity analysis of yield assumptions indicate that the yield improvement has an 
extremely significant impact on the economic returns' generated by the breeding 
program. 

3.2.5 Conclusion 
Given the assumptions made concerning the improvements in productivity provided 
by the breeding program as represented by releases in various sugarcane growing 
regions from 1990 to 1998, the analysis has shown positive returns to investment in 
the program. The IRR of 13% is also favourable but is relatively low compared to the 
NPV. This is because of the long time period from initial investment in crossing to the 
releases of improved varieties. 

The evaluation results are likely to be a conservative estimate of the value of 
sugarcane breeding as the substantial benefits from breeding disease resistant 
sugarcane are not included in the benefits assumed in the analysis. 

3.3 Evaluation ofImpact of Computational Fluid Dynamics 
Projects 

3.3.1 Introduction 
CFD is a set of software codes that allows an understanding of how gases and fluids 
behave in a variety of circumstances. CFD has been used extensively by the SRI since 
about 1993. This has required investment in purchasing and developing codes and in 
project applications that aim to improve a number of processes associated with 
harvesting and manufacturing of raw sugar. The following evaluation is described in 
full in Appendix 2. 

3.3.2 Background 
One of the advantages of the use of CFD models is that in many circumstances it is 
difficult to observe and measure what is happening within a particular process 
involving gas or liquid movement. Physical models and coloured dyes can be used to 
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trace the flow of gases and fluids as design parameters are changed. However, such an 
empirical approach is extremely costly and time consuming, perhaps prohibitively so 
in most circumstances, and would not provide any definitive information on flow 
characteristics. There is also a problem in extrapolating from small-scale experiments 
to a large commercial situation. Experimenting with a commercial unit itself would 
also be resource demanding. CFD provides a virtual window on the processes and 
therefore can be used to modify or re-design equipment. 

CFD was first applied by SRI in the area of bagasse combustion analysis in the late 
1980s within a SRI sponsored project at the University of Queensland that modified a 
coal burning boiler CFD code (FURNACE) to apply to a bagasse-fired boiler. The 
model predicted all processes inside the furnace and was therefore used to assess 
design and operational changes. 

Processes associated with cane harvesting and factory processing that have been 
explored at SRI using CFD technologies include: 
• Cane cleaning 
• Transport of spores associated with bagasse 
• Design of clarifiers 
• Design of boilers and configuration of boiler tubes 

3.3.3 Specific Applications 
Four specific applications are described in this sub-section. 

Cane cleaning 
Application of CFD modelling provided design modifications for a retrofit for cane 
harvesters. The design changes developed under this project which was funded jointly 
by the Australian sugar milling industry and SRDC are currently being tested at SRI. 
Austoft (harvester manufacturer) has contributed significant material input into the 
project and has expressed an interest in trialing the concept on one of their machines 
in June 1998. 

The cost of the retrofit is expected to be only small. Implementation will depend on 
proven performance and practical issues such as the accumulation of trash on the 
baffles and increased maintenance costs due to increased wear of many baffles rather 
than a single baffle. Implementation will also depend on the attitude and position of 
the manufacturer partner. This may not be a critical factor since there would be the 
possibility of individual harvester owners making the modifications themselves based 
on advice from SRI. 

Clarifiers 
The initial SRI project relating to clarifier improvements using CFD was an 
exploratory project that used clarifiers as a simple example of how CFD might be 
applied to improve the design of a range of factory vessels including evaporators and 
pans. The FIDAP CFD code was chosen because it offered the modelling options SRI 
required, it was user friendly and it was relatively simple to develop models with 
complex geometries. Modelling results showed where modifications might be made. 
These model results were later validated in some redesign studies for a sugar factory 
during 1996. The modified clarifier at this mill is now an operational unit and mill 
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staff rate its performance in terms of capacity and juice clarity above that of another 
clarifier twice its size. 

The principal benefit being derived from the modifications is a substantial increase in 
throughput without a drop in clarified juice quality. Residence times are reduced with 
consequent reductions in sugar loss and colour development. Mills making 
modifications to existing clarifiers are expecting a significant increase in capacity for 
the installed vessels. As many mills are in an expansion phase, this throughput 
increase is very important since clarifiers are one of the bottlenecks in mills that are 
expanding or planning expansion. 

Other benefits are that the clarifier may reduce the amount of mud carryover into the 
clarified juice and may result in lower scale rates in the evaporators as well as a lower 
level of impurities included in crystals. 

During 1997, design modifications have been provided to seven mills to retrofit 
modifications to eight existing clarifiers. Based on these designs, four modified 
clarifiers have been, or are being, installed for the 1998 crushing season. There can be 
large savings in the costs of capacity expansion due to the modifications. 

Boilers 
The use of CFD in boiler design and maintenance was the first application of CFD by 
SRI. The original FURNACE code was developed for NSW coal fired power stations 
at the University of Sydney but has been adapted to boilers used in sugar factories by 
SRI via support of postgraduate students at the University of Sydney and University 
of Queensland. FURNACE allows various physical flow processes for bagasse and 
ash particles and gas, as well as combustion and heat transfer processes, to be 
simulated. These simulations can suggest various modifications to boiler design that 
may result in increased efficiency of heat absorption and a higher steam output from 
the boiler for a given physical size of boiler components. 

The CFD code has been improved and applied to a number of areas in sugar factory 
boiler design and operation. Areas of change investigated to date include: 
• secondary air injection patterns 
• undergrate air distribution 
• bagasse spreader configurations 
• water circulation design 
• dry bagasse combustion stability 
.. air .heater corrosion prevention 
.. furnace refractory design 
• configuration of convection bank and furnace tubes 

One modification produced from the CFD modelling work that is being adopted by 
industry is the improvement of the configuration of the convection bank tubes to 
reduce erosion. 

Five sets of convection banks have now been re-designed using the model and have 
been installed in sugar factories in Australia. In addition a number of other factories 
have expressed interest in having new designs effected for them and it is expected that 
more factories will implement these design modifications over the next few years. 
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Movement of spores associated with bagasse 
Bagassosis is of concern to the sugar industry and, while no cases of bagassosis have 
been detected in Australia, research to assess how far and in what direction spores 
move when stored bagasse is disturbed for reclamation has been carried out using 
CFD modelling. Results confirm measurements made in a previous study and suggest 
spores could be carried in significant concentrations as far as 700 metres downwind . 

The modelling work confirmed that weather conditions and topography will impact 
on the health risk associated with reclamation activity. As spore movements are 
determined by wind speed and direction, the possibility of using windbreaks was also 
undertaken in the modelling work. 

The research associated with the movement of spores is completed, validation has 
been effected and a ready reckoner has been developed which allows an assessment of 
downwind spore concentration to be made as a function of standard meteorological 
weather types. Implications have been derived for the timing and locations of various 
reclamation activities. Education of mill personnel and those living nearby could also 
be enhanced by the results, provided adequate communication is effected. Windbreaks 
might concentrate the particles in the areas of reclamation but reduce down wind 
concentrations further away. 

The results could be used in a risk management strategy that might be developed in 
future. Information so generated has implications for both mill personnel and the 
community living and working nearby. 

3.3.4 Quantifying Benefits and Costs 
The quantitative evaluation of the CFD suite of projects is aimed at evaluating the 
actual and prospective benefits that have emanated from, or are likely to emanate 
from, the research investment in this area. The approach taken is to quantify only 
some of the benefits from the investment and view these in relation to the resources 
invested in the whole area of research. It is therefore assumed that the benefits from 
the other projects and other areas addressed by the CFD modelling are zero, a 
somewhat unlikely assumption. 

The subset of benefits that have been subject to further analysis include those 
associated with the retrofit modifications to the harvester, the clarifier design, and the 
design of the boiler tube bank. These benefits were selected as they have either been 
implemented already in the industry or provide prospects for implementation over the 
next few years. Conservative assumptions have been made in all three cases and 
details of all assumptions made are included in Appendix 2. 

A benefit-cost analysis. was undertaken over 30 years to assess the returns on 
investment in the CFD R&D area. A discount rate of 5% was used in the first instance 
but the sensitivity of the investment criteria to the discount rate is reported. All costs 
and benefits were valued in real 1997/98 dollar terms using the consumer price index 
as an inflator of any nominal dollar costs incurred in earlier years. 
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3.3.5 Base Results 
Base results are shown in Table 3.3. The NPV for the investment in CFD modelling 
given the assumptions made earlier was $43 million at a discount rate of 5% as of 
1998 and expressed in 1998 dollar terms. The B-C Ratio was 12:1 and the IRR was 
27%. 

Table 3.3: Investment Criteria 

Investment Criteria No Discount Rate 5% Discount Rate 10% Discount Rate 
Net Present Value ($m) 65 43 30 
Benefit-Cost Ratio 21:1 12: 1 7: 1 
Internal Rate of Return (%) 27 

The relative contribution from each of the three sources of benefits varies with the 
discount rate. The respective contributions are shown in Table 3.4. 

Table 3.4: Relative Contribution from Each Source to 
Total Present Value of Benefits (%) 

Discount Rate 0% 5% 10% 
Clarifier design 18 24 30 
Boiler design 26 25 23 
Harvester 56 51 47 
Total 100 100 100 

15% 
36 
22 
42 
100 

These results show that the expected benefits from the harvester design improvement 
are high relative to the other two sources of benefits. Table 3.4 shows that the 
proportion of expected benefits contributed by the harvester retrofit declines as the 
discount rate increases. The clarifier benefits become nearly as important as those 
from the harvester retrofit as the discount rate reaches 15%. 

If only those benefits that are related to changes implemented to date (1998) are 
included, the NPV is $9 million, the B-C Ratio 3: 1 and the IRR 17"10. This scenario 
excludes any benefits from the harvester modifications and any clarifier and boiler 
modifications implemented after 1998. 

3.3.6 Conclusion 
The investment in CFD has provided a high rate of return to the resources invested. 
The budget devoted to this activity within SRI has been significant (nearly $0.5 
million per annum for the past five years). The expected NPV is somewhat 
conservative since many of the CFD activities have produced other information and 
results not reported here that may be used in additional future improvements for the 
industry. Also the assumptions regarding future implementation could also be 
considered conservative. Benefits from only three sources have been valued in the 
analysis, but the .costs of all CFD projects have been incorporated. Hence, the 
investment criteria estimated are likely to be significant underestimates of the return 
from the overall investment in this area. 

Much of the research investment has been of a semi-strategic nature. Benefits that 
might accrue to industry from building codes for mathematical equations are not 
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highly transparent in the first instance. However, the pOSItive payoff from this 
investment is evident from the analysis, even though reasonably conservative 
assumption~ have been used throughout. 

3.4 Other Activities 

3.4.1 Yield Decline Joint Venture 
Over the past 20 years, the Australian sugar industry has been on a productivity 
plateau, and reasons for this plateau not understood. In order to address the yield 
decline problem in a coordinated manner BSES, the CSIRO Division of Soils and 
SRDC established the Yield Decline Joint Venture (YDJV) research program in 1993, 
and QDPIIQDNR have since become involved. The joint venture was established as a 
six year research program, with objectives to: 
• identifY causal factors and their contribution to yield decline in sugarcane, 
• develop solutions to minimise or alleviate the impact of such causal factors on 

productivity in sugarcane, and 
• promote the use of appropriate technologies developed by the Venture. 

Resources were committed to the YDJV by the partner organisations. A total of 
$3.64m was committed by the four parties over the period 1993/94 to 1995/96. Refer 
to Table 3.5 for funding details. 

Table 3.5. Contributions to the YDJV from 1993/94 to 1995/96 ($) 

Contributing 1993/94 1994/95 1995/96 
Organisation 

SRDC 280,000 305,000 313,000 
BSES 472,750 529,757 361,546 
CSIRO 413,436 323,436 347,042 

QDPIIQDNR na na 294,000 

In addition, further funds were devoted to projects related to the yield decline problem 
by SRDC and QDPI through the Sugar Industry Reference Panel (SIRP). 

A review of the YDJV was completed in December 1996. The main achievements of 
the YDJV were recognised as developing a strong commitment to cooperation among 
scientists from a number of research organisations, and the establishment of a series 
of field trials to further understand the problem of monoculture yield decline. Further, 
the YDJV was found to have contributed to the re-definition of yield decline. The 
YDJV has so far identified a range of factors that may contribute to yield decline 
including climate, soil, varieties, disease, mechanisation and other industry practices 
such as green cane harvesting. 

The review panel was impressed with the standard of administration and management 
of the YDJV, and recommended that current arrangements should continue. It was 
found the YDJV was proceeding according to its five-year plan. In the main, only 
small changes were recommended such as encouraging canegrower participation 
within YDJV research, commencing collaborative work with the Rural Extension 
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Centre (University of Queensland, Gatton College), and ensuring the main findings on 
yield decline are understood by canegrowers. 

3.4.2 SRDC Postgraduate Scholarship Scheme 
The SRDC Postgraduate Scholarship Scheme was established in 1990 to achieve the 
following: 
• contribute to the professional development of outstanding graduates in disciplines 

relevant to SRDC's R&D portfolio, -
• create a pool of highly qualified persons who are acquainted with the sugar 

industry, and 
• involve universities in sugar industry research. 

SRDC provided scholarships of value $22,000 per annum for up to three years. Up to 
$3,000 per annum is available to the host institution to cover operating costs. Thus, 
the total value of each scholarship is $25,000 per annum. Scholarships are open to 
permanent residents of Australia and/or citizens of Australia, and candidates should 
have a first, or upper second, class honours degree or equivalent in an appropriate 
discipline, and have a strong motivation to make a professional career in the sugar 
industry. 

A review of the SRDC Postgraduate Scholarship Scheme was finalised in June 1996. 
The review panel suggested additional pUblicity for its schQJarship scheme could be 
undertaken through known contacts and interested parties. 

The review panel found a number of scholarship holders, following completion of 
their scholarship, commenced full-time work within the sugar industry. However, the 
review panel suggested SRDC should take more positive action to retain the interest 
of the scholarship holder and their supervisors, both during and after completion of 
the scholarship, with the aim of encouraging continued involvement in the sugar 
industry. Some organised interaction between scholarship holders and the sugar 
industry was recommended. 

Overall, the review panel concluded the SRDC scholarship s~heme was a worthwhile 
investment and recommended its continuation. ;; 
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4. IMPACT OF R&D PROJECTS - QUALITATIVE 

4.1 Definition of Population and Stratification, and 
Sampling of Projects 
The processes undertaken to define and assemble the population of sugar R&D 
projects as well as the method of stratification and sampling are described in this 
section. 

4.1.1 Defining the Population of Projects 
A list of projects was provided by each of the three organisations: SRDC, BSES and 
SRI. The list of projects included all projects receiving any funding in the five year 
period up to June 30 1998 for SRDC and BSES, and calendar years 1993 to 1997 for 
SRI. The three lists provided were combined to produce a long list of approximately 
800 projects. The method,s used to define the population of projects from the long list 
of projects and the associated cost of each project are described below. 

1. Exclusions: 
The following exclusions were made from the long list of projects: 
a. Duplicate projects (eg projects listed by both BSES and SRDC or both SRI and 

SRDC) were identified. 
b. All travel grant projects, specific training projects, and workshops and conference 

support projects were excluded from the list. 
c. Commercial-in-confidence projects were identified by BSES and excluded from 

the list of projects. 
d. Projects associated with the BSES Core Breeding Program were identified by 

BSES and excluded. 
e. Projects associated with the SRI Computational Fluid Dynamics area were 

identified by SRI and excluded. 
f SRI projects that were funded from either levy, syndicates, reserves and SRDC 

were included in the population, and all others such as consulting projects 
excluded. 

g. SRDC projects relevant to infrastructure, scholarships and innovator grants were 
excluded. 

h. Any project assessed qualitatively or quantitatively in the 1993 SRDC Impact 
Study was excluded. 

i. Proj ects identified as not yet substantially completed were excluded. This 
exclusion applied only to projects with a completion date post 30 June 1998. 

J. BSES projects relevant to quarantine and pathology were included within the 
population, although some of these may have been ongoing. 

As a result of the above exclusions, the list was reduced to 387 projects. The number 
of projects excluded for each of the above reasons is not reported, as a number of 
projects were deleted for more than one reason. 

2. Project Costs: 
The objective of defining project costs was to estimate the total value of resources 
committed to each project. The specific contribution from each of the three 
organisations was disregarded. The basis of the cost of each project as provided by 
SRDC, BSES and SRI varied. SRI included all overhead and administration costs 
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while BSES included variable cests, salary and salary en-cests. SRDC provided the 
value efproject contributiens. 

BSES costs provided by BSES were multiplied by a facter ef 1.53, which BSES 
neminated as the standard facter used to. account fer administratio.n and everhead 
cests. Cests previded by BSES were available enly fer the 199617 and 1997/8 years. 
Where the duratien ef a project included ether years in tqe five year peri ed, the 
average per annum cest ef 199617 and 1997/8 was calculated, and this cest was 
assumed fo.r the relevant years efpro.ject funding between 1993/4 and 1995/6. Where 
SRDC provided info.rmatio.n regarding additienal prejects undertaken by BSES 
between 1993/4 and 1995/6, the SRDC Co.st infermatien was used. In these cases, the 
SRDC co.ntributien was multiplied by a facter ef 2 to. approximate to.tal reseurce costs 
incurred by BSES. 

Co.sts incurred by nen-BSES and no.n-SRI institutiens receiving funding from SRDC 
(such as UQ and CSIRO) were estimated to. be equal to. the value o.fthe SRDC grant 
received as many SRDC grants are made o.n a o.ne fer ene basis. Thus, the tetal value 
efthese projects was estimated as 2 times the value efthe SRDC co.ntributio.n. 

SRI to.tal cest figures included administratien and everhead cests, and no. adjustments 
were made to. the figures previded. Hewever, SRI cests were previded en a calendar 
year basis fer years 1993 to. 1998. SRI prejects funded freIl) 1993 to. 1997 calendar 
years were included in the pepulatien ef projects as very few prejects funded in the 
1998 calendar year weuld have been cempleted by the end efthe impact study (June 
1998). 

As everhead cests were included fo.r SRI and BSES, acceunt needed to. be taken efthe 
SRDC everhead cests, in additien to. the SRDC centract menies disbursed. SRDC 
administratien and everhead cests, and SRDC R&D centract meney fer years 1996 
and 1997 were derived frem the SRDC 199617 Annual Repo.rt. It was calculated that 
SRDC administratien and everhead cests approximated 9% ef tetal SRDC preject 
centract menies. As earlier stated, it was assumed that project costs supplied by 
BSES and SRI fer SRDC funded projects and cests supplied 'by SRDC fer additienal 
projects (CSIRO etc) were approximately 50% SRDC funded~ Thus, the cest efthese 
projects was multiplied by 1.045 to. account fer SRDC administratien and everhead 
cests. 

4.1.2 Process for Selecting the Sample of 41 Projects 
A sample o.f 41 prejects was to. be selected frem the pepulatien o.f prejects. It was 
eriginally agreed that 45 prejects er project equivalents weuld be selected. Hewever, 
the BSES Cere Breeding Pregram and the SRI Cemputatienal Fluid Dynamics project 
group were selected to. be assessed separately. Reseurces required to. evaluate each ef 
these areas was deemed to. be equivalent to. that required to. assess two. projects. Thus 
the number ef individual prejects to. be evaluated was reduced frem 45 to. 41. 

Based upen the definitien ef the pepulatien ef projects, the tetal ameunt ef funding 
acress the five years fer projects included in the pepulatien was $66.06 M. The 
pepulatien was then stratified by three variables: 
1. SRDC pregram area 
2. Research previder 
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3. Size of project 

The population was first stratified into the eight SRDC program areas to provide an 
indication of the number of projects to be sampled from each program area. The eight 
program areas are: 
Program 1: Plant Improvement 
Program 2: Crop Management 
Program 3: Crop Protection 
Program 4: Cane Harvesting and Transport 
Program 5: Sugar Manufacture 
Program 6: Environmental and Natural Resource Management 
Program 7: Enhanced Marketability 
Program 8: Industry Competitiveness 

Table 4.1 details the strata by program area and the number of projects to be sampled 
from each area. 

Table 4.1: Stratification of the Population by SRDC Program Area 

Program 1 2 3 4 5 6 7 8 Total 
Total ($m) 12.73 14.60 12.63 3.90 9.81 7.46 4.68 0.24 66.06 
% 19.3 22.1 19.1 5.9 14.9 11.3 7.1 0.4 100 
No. of projects 8 9 8 2 6 5 3 0 41 

A second stratification was made on the basis of research provider. The population of 
projects was stratified by the three main groups of research providers: BSES, SRI and 
Other. Where a project was undertaken jointly by two organisations (eg BSES and 
the CRC), the project was attributed to the major partner. Table 4.2 details the 
stratification by research provider, and the number of projects each provider was to be 
allocated in the sample. 

Table 4.2: Stratification of the Population by Research Provider 

Research Organisation BSES SRI Other Total 
Total ($M) 37.70 9.74 18.6:2 66.06 
% 57.1 14.8 28.2 100 
No. of projects 23 6 12 41 

A third stratification was made by project size. The average value of all projects 
included in the population of projects was $241,207. To exclude small-sized projects, 
a cut-off level of funding was nominated at $50,000. This cut-off figure was 
determined as a result of consultation with each of the three sugar R&D organisations. 
All projects with total funding ofless than $50,000 were eliminated from the original 
population. Projects of size less than $50,000 represented only 4.0% of the total value 
of the original population of projects. 

Remaining projects of size greater than $50,000 were then stratified into two groups 
entitled 'small' and 'large'. 'Small' sized projects referred to projects of size less 
than the average size of$241,207. 'Large' sized projects were greater than $241,207. 
Refer to Table 4.3 for details of the third stratification by project size. 
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Table 4.3: Stratification of the Population by Value of Project 

Value of project 'small' 'large' Total 
(less than average) (above average) 

Total ($M) 19.47 43.97 63.44 

% 30.7 69.3 100 
No. of projects 13 28 41 

The process of selecting the 41 projects was undertaken as follows. Each project in 
the population list was assigned a unique random number. The projects were then 
sorted from lowest to highest random number. Starting with the project with the 
lowest random number and moving down the list to projects with larger random 
numbers, the projects were included in the sample until the number of projects 
indicated in Tables 4.1, 4.2 and 4.3 per program area, per research provider, and per 
project value were met. If, for example, an SRI project was next to be included in the 
sample, but the quota of six SRI projects was already filled, this project was not 
included in the sample and the next project in the list was considered for inclusion. 
The 41 resulting projects randomly selected for analysis are listed below in Table 4.4. 

Table 4.4: Sample of Projects for Analysis 

Project ID Project Title SRDC Major Small 
Program R&D or 

Area Provider large 
BSS076 The environmental basis for clone x environment I BSES Large 

interaction 
BSS093 Breeding clones with high early sugar content I BSES Large 

BSS137 Genetic potential for response to high planting I BSES Large 
density 

BSS139 Investigation of the S. spontaneum contribution to 1 BSES Large 
commercial clones by generic DNA in situ 
hybridisation 

BSS1l9 Best linear unbiased prediction as a method for 1 BSES Small 
predicting cross potential 

CSROll Comparing gains from selecting broadly adapted 1 Other Large 
versus specifically adapted sugarcane families 

CTA003 Improving the yield of sugarcane by reducing 1 Other Large 
chilling and frost damage 

CQUOOI Sucrose unloading in the sugarcane stalk 1 Other Small 

BSSI36 Fann business management 2 BSES Large 
BSES 2029 CRC for sustainable sugar production- 2 BSES Large 

Technology transfer cross program 
BSES 2024 Breakdown in soil productive capacity under 2 BSES Large 

sugarcane monoculture 
BSSI04 Equipment and methods for applying pesticides to 2 BSES Large 

ratoon su "arcane crops 
BSS148 An economic evaluation of irrigation methods and 2 BSES Small 

iJJrograrns 
CTA004 Assessing the scope for improved sugarcane 2 Other Large 

production by determining potential yield 
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CLW002 The role of root growth and activity in 2 Other Large 
determining sugarcane productivity 

CTA012 Evaluating the potential for improved sugar yields 
" 2 Other Large 

by assessing the climatic and soil constraints to 
"-

iproduction in southern cane-growing districts 
CTA016 Efficient use of water resources in sugar 2 Other Large 

production: a physiological basis for crop 
response to water supply 

BSS099 RSD host-pathogen relationships in sugarcane 3 BSES Large 
BSES 3014 Development of methods to eradicate SCBV and 3 BSES Large 

SCMMV from infected saccharum germplasm 
BSS134 A Metarhizium based product for control of cane 3 BSES Large 

Ipests 
BSS120 Key factors in control of greyback canegrubs 3 BSES Large 
BSES 2005 Nematode pests of sugarcane and associated 3 BSES Large 

crops: Understanding their role in yield decline 
and developing sustainable mana.gement systems 

BSES 3063 RSD laboratories 3 BSES Large 
BSES 2009 Studying root pathogens in rotation farming 3 BSES Large 

systems and rundown experiments in southern 
canelands 

UQ028 Managing the Plant Protection Aspects of the 3 Other Small 
Canelands Rura1lUrban Interface. 

BSS065 Optimising cane harvester extractor performance 4 BSES Small 
AlOOl Improved control of crop divider height 4 Other Large 
SRI051S Implementation of high resolution NMR 5 SRI Large 
SRI 1045 Electrodialysis of juice and syrup 5 SRI Small 
SRI1402 Application ofPLS to Microquads 5 SRI Small 
SRI050S Implementation of magma preparation 5 SRI Small 
SRI 1569 Methylation and analysis for measuring 5 SRI Small 

Ipolysaccharide impurities - phase 2 
JCU008 Constitutive Modelling of Prepared Cane 5 Other Small 
BSES 2049 Risk assessment and monitoring of acid sulphate 6 BSES Large 

soils in southern cane lands 
BSES 3040 Contribution of agricultural lands of souble and 6 BSES Small 

particulate nutrients in the Tully and Herbert 
Rivers catchment streams 

BSS147 Constraints to the adoption of green cane trash 6 BSES Small 
blankets in the Burdekin district 

SRI 1609 Measurement of non-viable T sacchari spores 6 SRI Small 
DPlO06 Decision support tools to optimise irrigation 6 Other Large 

management for profit and sustainability 
BSS1l4 Determination of the lipid component of a cane 7 BSES Large 

polysaccharide 
BSES 3093 Rating of experimental su.garcane varieties 7 BSES Large 
CSR023 Replacement of Nephelometer for the Lectin Test 7 Other Lar.ge 

4.2 Method of Evaluation and Base Assumptions 
Each of the 41 projects was evaluated qualitatively for its impact, and wherever 
possible, quantitatively using benefit-cost analysis techniques. The initial qualitative 
assessment involved compiling information for each of the 41 projects from the 
relevant research provider or SRDC. Documentation was sourced for all SRDC 
funded projects from SRDC. Documentation for BSES internal projects was in most 
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cases provided by BSES. SRI provided documentation for SRI internal projects. The 
information sources usually included the project proposal, progress reports, review 
reports, milestone reports, documentation of any changes to project timing or budget, 
final reports, and published papers emanating from projects. 

A draft report for each of the 41 projects was developed using the documentation 
available. The draft report included details relevant to background information, 
project aims and objectives, project description, project 'costs, details of any 
associated projects, outputs and benefits. The draft report was then emailed or faxed 
to the Principal Investigator for perusal. A personal interview was then held with 
each Principal Investigator to discuss, the project and the draft assessment. 

Each personal interview was between one and two hours duration. As a result of the 
interview, modifications were made to the draft report, and the project benefits were 
assessed for the possibility of quantitative evaluation. Wherever possible a 
quantitative analysis was drafted. After information gathered from the Principal 
Investigator and any additional information from other researchers and extension staff 
had been incorporated into the report, a second draft report was passed by the 
Principal Investigator for comment. Second round comments were received from all 
except two Principal Investigators. 

4.3 Results and Implications of Qualitative Analyses 
The full evaluation reports for each of the 41 randomly selected projects are contained 
within Appendices 3 and 4. A summary report of the information assembled from all 
qualitative analyses is provided in the remainder of this chapter. Of the 41 projects 
analysed qualitatively, 14 projects were also analysed in a quantitative manner using 
benefit-cost analysis techniques. The process implemented to quantitatively evaluate 
the 14 projects, and results of these assessments are reported separately within 
Chapter 5. 

In order to systematically assess the implications of each of the 41 projects, and draw 
some general conclusions overall regarding the total impact, a summary of the 
qualitative results for the 41 projects was tabulated. Refer to Table 4.5. 

Table 4.5: Summary of Qualitative Information 

Result ' Yes No Unknown 
Prolect commenced on time 38 1 2 
Project completed on time 30 9 2 
Changes made to objectives 9 32 0 
100% of objectives met 19 18 4 
Strategic project 23 15 3 (mixture) 

Review undertaken 22 16 3 
Review positive 15 4 22 (unknown or 

not reviewed) 
Del!l)'s encountered 4 37 0 
Terminated early 0 41 0 
Proj ect was of moderatelhigh risk 12 28 1 
Economic benefits 21 14 6 
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Environmental benefits 9 29 3 
Social benefits '~'" 2 37 2 
Knowledge benefits ,. 34 • 5 2 
Potential benefits to other industries 8 32 1 
Potential benefits to overseas sugar industry 9 30 2 

Project benefits: 
The main benefits of the projects assessed were improved knowledge and actual and 
potential economic benefits. For 34 projects, improved knowledge was achieved (or 
likely to be achieved), and for 21 projects economic benefits were achieved. 
Economic benefits included cost reductions, increased yields, and avoided costs. For 
ten projects, environmental and other social benefits resulted. 

It is particularly difficult to judge the likely benefits for some strategic projects, as the 
likely level of delivered benefits depends not only on the results of the strategic 
project but also on the results of subsequent research and extension. ' 

Benefits were mainly applicable to the Australian sugar industry. For nine of the 41 
projects assessed, benefits had possibly accrued to (or were likely to accrue to) 
overseas countries. Benefits for eight projects could be, or were expected to be, 
applicable to Australian industries other than the sugar industry. Some projects 
demonstrated collaboration with overseas research organisations with complementary 
expertise or knowledge to that of Australian researchers. This was desirable and 
likely to benefit the Australian sugar industry. 

Timing and Funding: 
Forty of the 41 projects evaluated commenced on time. One project commenced one 
year after the proposed ,commencement date stated in the project proposal due to 
unavoidable staff changes. Four BSES internal projects were ongoing projects. For 
the purposes of this evaluation, it is assumed these ongoing projects commenced on 
time. 

Extensions to the project completion date were necessary for five projects. 
Extensions were requested for a number of reasons including: 
• technical problems, 
• unseasonal climatic conditions, 
• staff problems caused by illness or other reasons, and 
• additional research required as further work in a different direction was 

undertaken. 
The reasons for extensions appeared realistic and reasonable. 

Delays were experienced within the conduct of four projects. Reasons for delays 
included: 
• staff illness, 
• staff resignation, 
• poor planning and project management, 
• administration problems between research organisations, and 
• uncontrollable factors such as seasonal conditions. 
For particular projects, more than one reason contributed to delays. Typically delays 
were minor, and given the uncertainty associated with R&D, it is to be expected some 
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projects may encounter delays for particular reasons. The level of delays and reasons 
for delays were within the realms of acceptability. 

Thirty of the 41 projects were completed or expected to be completed by the specified 
due date, or the extended due date. As already stated, four projects received on-going 
funding and thus do not have an expected completion date. Seven projects were not 
completed or expected to be complete by the due date for a range of reasons such as 
staff changes and technical problems. A major problem for some Principal 
Investigators was finding the time to write up the project report following completion 
of the project. Delays in submitting the final report were common, particularly for 
SRDC funded projects, despite the research work being completed on time. It appears 
some improvements could be made to encourage the submission of final reports of 
projects within a shorter time frame following the completion of research work, even 
if the report were only brief and referred to conferences, seminars or published 
papers. None of the 41 projects was terminated early, indicating there were no 
extremely severe problems with the quality of research or the research management 
for any of the projects within the sample. 

Changes to Objectives: 
Changes, in most cases minor, to the objectives for nine of the 41 projects were made. 
Objectives were significantly altered for two projects. For one project the original 
objectives were proven impractical, and for the other project, part of the way through 
the study a finding influenced the direction of future research and hence objectives. 
Minor refinements to the objectives for seven projects were made for a range of 
reasons such as: 
• greater than predicted resources being devoted to the first stage of the project, 
• changing the objectives to be more specific, 
• insufficient resources available, 
• comments made by the Project Review Team, and 
• results of a survey of stakeholders undertaken within the project. 
Most reasons why project objectives were altered appeared reasonable. It is necessary 
for some flexibility to be available to alter project objectives depending upon the 
outcomes of early research phases to account for the uncertainty associated with 
R&D. However, for projects where greater than anticipated resources were devoted 
to earlier stages of the project, consideration could be given to either encouraging 
more accurate estimation of resource requirements by the Principal Investigator, or 
somehow preventing projects from spending disproportionately on particular phases. 
In summary, the problems associated with changes and refinement to objectives were 
not significant for the sample of 41 projects investigated. 

Achieving Obj ectives: 
Less than half the projects assessed achieved 100% of their objectives (19 out of 41). 
Assessments were unable to be made for four projects as the completion date for these 
projects was some time in the future, and no estimation of the proportion of objectives 
likely to be achieved could be made. Eighteen projects did not meet 100% of their 
objectives for a range of reasons. All projects achieved greater than 50% of their 
objectives, and nine projects achieved greater than 80% of their objectives. The main 
reasons why objectives were not met were: 
• the research was more difficult than envisaged thus leading to time constraints 

within later stages of the study, 

Agtrans Research 25 

n 

'i 

'. J 

1 
l J 

..., 
.: I , . 

n 
1 
. i 

'i 
j 

-, 
I ! 
, I 
I J 

n 
, I 

, 

, j 

1 
• J 

n 
:"l 

: J 

n 
l 
'I , i 

" } 



u 
I , 

L 
, , 
i 
1 

, , , , 

; , 

U 

u 
Ii u 

r ~ 
U 

r ! 
• ! 

L.J 

r " 

LJ 

[1 
U 

r 1 
, I 
~ 

I " 

i • u 

rl 
. : 
LJ 

• it was unrealistic to expect all objectives could be achieved within the resources 
allocated to the project, 

• staff changes and internal project management problems, 
• results of the initial part of the project lead to the realisation that subsequent 

objectives were not able to be achieved. 
These reasons appear feasible and it is understandable that not all objectives are 
achieved because of the risky nature, of research, and because of the difficulty 
associated with predicting the resources required to meet particular objectives. 

Strategic vs Applied: 
Twenty-three of the 41 projects were mainly strategic, 15 were mainly applied, and 3 
projects were a mixture of strategic and applied research. For many of the strategic 
projects, follow-on projects were funded to further the area of research, based upon 
the findings of the project. The large proportion of strategic projects within the 
sample may be influenced by the nature of SRDC funded projects. It was apparent 
SRDC funded a higher proportion of strategic projects than BSES and SRI. As 23 of 
the 41 projects received SRDC funding, it could be expected the sample would have a 
higher proportion of strategic projects than the proportion funded individually by 
either BSES or SRI. 

Reviews: 
Over half of the sample of 41 projects (22 out of 41) were reviewed at some stage 
throughout the project. These were mainly SRDC funded projects. For three projects 
that commenced a significant time ago, and for which documentation is not available, 
it is uncertain whether a review of the project was undertaken. 

Overall, the results of the reviews were positive, and appeared an effective means of 
ensuring the project was addressing objectives and was progressing according to 
schedule. Of the 22 reviews only four provided some negative results and were 
critical of the direction taken by the project. Reasons for negative reviews included, 
slow progress, concern regarding an individual component of the project, and poor 
project management causing delays. Informal reviews and Sugar Industry Reference 
Panel (SIRP) reviews were undertaken for one project each. One workshop was also 
considered as a project review, and the objectives of this project were altered as a 
result of the workshop. It was stated by one researcher that the results of one SRDC 
review were not passed on to the Principal Investigator, thus a minor additional 
research component recommended within the review could not be undertaken. As a 
result of the review of one project, a new project in a related research area was 
funded. 

Risks 
Risk can be defined in a number of ways, but within this evaluation, risk is defined as 
the likelihood at the commencement of the project that the project will result in 
outputs that will benefit the Australian sugar industry. 

Twelve of the 41 proj ects were assessed as being associated with either medium or 
high risk. Twenty-nine projects were associated with low risk. A categorisation of 
the risk/return status of each of the 14 projects quantitatively evaluated is reported 
within Chapter 5. An assessment of the overall portfolio of sugar R&D projects in 
terms of risk is also presented within Chapter 5 . 
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Dissemination of results: 
Internal dissemination of the results of research is undertaken within each institution. 
BSES distribute copies of final reports to relevant researchers and extension officers 
within the organisation. Additional mechanisms used to disseminate the results of 
applied project includes the production and distribution of parpphlets, conduct of shed 
meetings, field days and demonstration sites. The dissemination of the results of 
research is also undertaken via presentations at conferences such as the ASSCT 
Annual Conference and publication of scientific papers in journals. Further 
information regarding technology transfer mechanisms is provided in Chapter 7. 

4.4 Summary 
Overall, the evaluation of the sample of 41 projects illustrated individual sugar R&D 
projects are, in the main, funded, undertaken and managed in an accountable and 
professional manner by the three organisations. For the sample of projects evaluated, 
most projects met the main objectives, commenced and were completed on time. The 
majority of projects provided economic benefits, environmental benefits and/or 
improved knowledge for the sugar industry. Given the random nature of the sample 
of projects it may be concluded that the population of projects is also associated with 
the provision of benefits to the sugar industry. 

Minor areas of individual project management that could be improved include the 
submission of final reports on time, and a reduction in the level of staff disruptions 
causing delays to projects. 
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5. IMPACT OF R&D PROJECTS - QUANTITATIVE 

5.1 Results of Quantitative Analyses 
The 14 projects selected for quantitative analyses were selected on the basis ofhaving 
provided, or likely to provide benefits that could be quantified in an economic sense. 
Only 14 of the projects were amenable to benefit-cost analyses. The project number, 
title, and SRDC Program Area for the 14 projects are provided in Table 5.1. 

Table 5.1: Projects Quantitatively Evaluated 

Project ID Project Title Program 
Area 

BSS065 Optimising cane harvester extractor performance 4 

BSS104 Equipment and methods for applying pesticides to ratcon sugarcane 2 
crops 

BSSll9 Best linear unbiased prediction as a method for predicting cross potential I 

BSSl20 Key factors in control of greyback canegrubs 3 

BSS134 A Metarhizium based product for control of cane pests 3 

BSS137 Genetic potential for response to high planting density I 

BSS148 An economic evaluation of irrigation and methods 2 
BSES 2009 Studying root pathogens in rotation farming systems and rundown 3 

experiments in southern canelands 

BSES 3040 Contribution of agricultural lands of souble and particulate nutrients in 6 
the Tullv and Herbert Rivers catchment streams 

BSES 3063 RSD laboratories 3 
CSROll Comparing gains from selecting broadly adapted versus specifically 1 

adapted sugarcane families 
CSR023 Replacement of Nephelometer for the Lectin Test 7. 
DPI006 Decision support tools to optimise irrigation management for profit and 6 

sustainability 
SRI050S Implementation of magma preparation 5 

As illustrated in Table 5.1, the projects quantitatively evaluated are spread across all 
SRDC Program Areas except for Program 7 (Enhanced Marketability) and Program 8 
(Industry Competitiveness). A summary of the results for the 14 projects that were 
able to be assessed using benefit-cost analysis techniques is reported in this Chapter. 
Of the sample of 41 projects, the benefits for 27 projects were unable to be quantified 
mostly because the project benefits were unknown and likely to occur some time in 
the future, or where the project benefits were zero. 

Several base assumptions were made for all quantitative analyses. The time frame 
included for each benefit-cost analysis was 30 years, commencing from the first year 
the project was funded. All values were expressed in 1997/98 dollar terms. Based 
upon discussions with key staff of SRDC, BSES and SRI, the cost of a scientist year 
including all operating and support costs was estimated to be $190,000. The cost of 
an extension year was assumed to be half the cost of a scientist year, that is $95,000. 
These figures are assumed to include technical support staff, operating expenses and 
administrative overheads. 
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The full results of each of the quantitative analyses undertaken for the projects 
selected in 1998 are presented in Appendix 4. Within this appendix the project 
background, assumptions and methodology used in quantifying the benefits for each 
project are detailed as well as the base results and sensitivity analyses. The following 
table summarises the results of the 14 quantitative analyses. Investment criteria 
presented include Net Present Value (NPV) at both a 5% and 10% discount rate, 
Benefit-Cost (B-C) Ratio at both a 5% and 10% discount rate, and Internal Rate of 
Return (IRR) where it was able to be calculated. 

Table 5.2: Summary of Results of Quantitative Analyses 

Project Investment Criteria 
NPV($m) NPV($m) B-C ratio B-C ratio IRR(%) 

5% discount 10"10 discount 5% discount 10% discount 
rate rate rate rate 

BSS065 28.3 18.3 47: I 25: I 61 
BSS104 0.0 -0.4 I : 1 0.5: 1 5 
BSSII9 8.4 3.3 13 : 1 6: 1 21 
BSS120 8.6 4.9 6: 1 4: I 35 
BSS134 6.0 3.1 II: I 6:1 37 
BSS137 31.6 15.2 81 : 1 38: I 64 
BSS148 7.0 0.9 53 : 1 7: 1 II 
BSES 2009 6.8 3.2 6: I 3 : I 24 
BSES 3040 2.1 1.8 16: I II: I 107 
BSES 3063 27.8 19.5 90: I 88 : I nc 
CSROII 1.5 0.5 10: I 4: I 17 
CSR023 0.2 0.2 2: I 2: I 113 
DPI006 2.8 0.2 2: I I : I II 
SRI050 2.7 2.2 9: I 6: I 48 
nc - not calculated. 

The aggregate results for the 14 projects are presented in Table 5.3 

Table 5.3: Aggregate Results 

Investment Criteria 5% Discount Rate 10% Discount Rate 
Net Present Value ($m) 134 73 
Benefit-Cost Ratio IS : I 8: I 

5.2 Extrapolation of Results 
The value of benefits of the 14 projects can be compared to the costs of all the 41 
projects, and inferences made about the whole sample of 41 R&D projects funded by 
SRDC, BSES and SRI. The costs of the 41 projects are detailed in Appendices 3 and 
4. The estimate of scientist and/or extension years contributed to each project, which 
was used to derive the cost of each project, is detailed within the individual project 
reports provided in Appendices 3 and 4. 

The results for the sample of41 projects are provided in Table 5.4 
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Table 5.4: Results for the Whole Sample of41 Projects 

Investment Criteria 5% Discount Rate 10% Discount Rate 
Net Present Value ($m) 116 54 
Benefit-Cost Ratio 5:1 3:1 

The comparison of the benefits of the 14 projects against the costs of the 41 projects 
indicates that investment in sugar R&D by the three organisations is favourable at 
both 5% and 10% discount rates. This disregards any benefits from the other 27 
projects that were not quantitatively evaluated due to their strategic nature or to other 
reasons. While direct benefits to industry from strategic projects were restricted, 
continued delivery of direct benefits rely on knowledge generated from this strategic 
part of the portfolio of projects. 

The resultant investment criteria can be applied to the population of projects from 
which the sample of 41 was drawn at random. This indicates the returns to sugar 
R&D investment over the past five years has resulted in significant economic returns. 
The B-C ratio of 5:1 in Table 5.4 indicates the present value of benefits of the 14 
sugar R&D projects is five times greater than the present value of the costs of R&D 
for the 41 projects. Further, as the 41 projects were randomly selected from the 
population of projects, the total resource investment represented by the population of 
projects ($66m) is likely to have similar characteristics. 

It is assumed the 'small' sized projects, excluded from the original population would 
provide similar investment performance to the sample of 41. Moreover, they only 
represented 4% by value of the original population. It is likely that of the $25m 
contributed by industry and government in 1996/97 to the three organisations, that the 
project funding as defined makes up over 50% of the total. Hence, the random 
sample approach has shown that a very significant proportion of total expenditure of 
the three organisations is providing a high rate of return. 

5.3 Comparison with Other Impact Studies 
The approach taken in this sub-section is to compare the results of the economic 
evaluation of the 14 projects with other benefit-cost studies for projects associated 
with agricultural and processing R&D. A number of evaluation studies have been 
effected in the past decade or so and a summary of some of the results are presented 
here and compared with those derived from the sugar industry projects. 

The CSIRO Division of Entomology study (Marsden 1977) was the first major 
benefit-cost analysis of agricultural research in Australia and used a method of 
estimating benefits from a limited number of successful projects and comparing them 
against the total costs of the Division. The Internal Rate of Return was found to be at 
least 18% and the Benefit-Cost Ratio 2.4:1 for the whole Divisional investment. 
Another similar study was that reported by Menz (1991) for ACIAR where 12 
successful project areas were each analysed through full benefit-cost analyses. Again 
it was established that the benefits from these 12 project areas would have exceeded 
ACIAR's total costs over the nine years up to 1991. A Beneflt-Cost Ratio of 2.7:1 
was estimated when the benefits from these selected project areas were compared to 
total expenditure on all projects. The results of this study were instrumental in 
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ACIAR gaining support for continuation of its activities after its initial ten year life 
was reviewed. 

Previous studies are quite difficult to compare even among themselves due to the 
different way in which the investment analysis parameters have been reported from 
study to study and the different discount rates used. For example, the studies reviewed 
in Grains Research and Development Corporation (GRDC) (1992, Vol 1) show a 
wide range of internal rates of return, Benefit-Cost Ratios and Net Present Values. 
Table 5.5 presents the distribution of NPV results for a number of other studies 
including those by the Land and Water Resources Research and Development 
Corporation (LWRRDC), Dairy Research and Development Corporation (DRDC), 
CRCSLM (Cooperative Research Centre for Soil and Land Management), Pig 
Research and Development Corporation (PRDC), and the 1993 Impact Study for 
SRDC. 

Table 5.5: Comparison of Distribution ofNPVs from Other Studies 

RangeofNPV Number o[Projects Within Range 
($M) LWRRDC DRDC DRDC CRCSLM GRDC PRDC SRDC SRDC, 

(1997) (1995) (1995) (1998) A (1992) (1995) (1993) BSES, 
selected random selected selected selected random random SRI 

(1998) 
random 

Negative 0 I 0 0 0 0 0 0 

0-5 5 2 1 1 3 0 1 6 

5-10 1 2 0 0 2 3 1 5 

10-15 0 0 0 1 3 0 1 0 

15-50 2 0 4 2 2 3 2 3 

50-100 0 0 0 0 2 1 0 0 

100-300 0 1 1 2 3 0 0 0 

>300 0 0 0 0 1 0 0 0 

Total 8 6 6 6 16 7 5 14 
~ In case of CRCSLM figures are for Present Value of Benefits. 

In general, most studies have provided high and positive NPV s. The sugar industry 
results appear relatively consistent with the distributions of NPVs reported in these 
other studies. However, of note, there were no SRDCIBSES/SRI projects with large 
NPVs from the sample of 14 evaluated in 1998. The largest NPV for an individual 
sugar project was $31.6m at a 5% discount rate. This could have been due to the 
random sample not including any high return projects. Alternatively, more 
consideration could be given by the three organisations to funding a higher proportion 
of high risklhigh return type projects. 

5.4 Risk-Return Profile of Quantified Projects 
A categorisation of the risk/return status of each of the 14 projects quantitatively 
assessed was undertaken to give some further insight as to the portfolio of projects 
funded by the three organisations. Risk is defined as the likelihood of the project 
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producing benefits to the sugar industry, the likelihood being assessed at project 
commencement. The Net Present Value is used as a measure of 'return'. The results 
are illustrated in Figure 1 below. 

Figure 1. RisklReturn Matrix for the Sample of Projects 

Low Risk, High Return MediumlHigh Risk. High Return 

BSS137 
BSES 3063 

BSS065 

Low Risk. Low Return MediumlHigh Risk. Low Return 

SRl050 BSS104 
CSR023 DPI006 . . ' 
CSROll BSS134 

BSES 3040 BSS120 
BSS148 
BSS1l9 

BSES 2009 

As illustrated, 10 of the 14 projects were assessed as low risk projects, and four 
projects could be classified as medium or high risk projects. Eleven projects were 
assessed as low return projects and three were high return projects. _ The 
categorisation is subjective and is meant to be illustrative to stimulate discussion 
regarding the risk/return positioning of the sugar R&D portfolio. The distribution 
could be explained by the fact that few' strategic' projects have not been quantified 
and that the high risk-high return part of the sugar R&D portfolio is represented in the 
strategic projects. Time has not permitted an assessment of risk-potential return for 
all 41 projects. 
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6. UPDATE OF IMPACT OF R&D PROJECTS 
QUANTITATIVELY EVALUATED IN 1993 

6.1 Methods 
Within the Evaluation of the Impact of SRDC undertaken by Agtrans Research in 
1993, 20 randomly selected projects were qualitatively assessed, and five were 
quantitatively assessed using benefit-cost analysis techniques to quantifY project 
benefits. In addition, monitoring of the progress of these five projects occurred 
annually from 1994 to 1996 for SRDC as a separate project undertaken by Agtrans 
Research. 

The purpose of updating the five benefit-cost analyses within the present study was 
firstly to determine the accuracy of the original 1993 evaluations in the light of further 
information becoming available in the past five years, and secondly, to confirm the 
magnitude of the impact estimated in 1993. The five SRDC projects updated in the 
present study were: 
• BSOSSIBS2SS 'Seasonal Distribution of Growth and Sugar Accumulation in 

Sugarcane' 
• BS48S 'Enhancement of the Sensitivity of Gene Probes for Viral Diseases of 

Sugarcane by the Polymerase Chain Reaction' 
• BS77S 'Sudies on the Biology ofNegatoria and Childers Canegrubs as a Basis for 

Development ofImproved Controls' 
• BS82S' An Industry Campaign to Reduce Cane Harvesting Losses' 
• SRI113S 'Smart Methods for Steam Flow Control' 

For each project, the 1993 report and the monitoring reports were utilised to produce a 
draft report for each project. This draft report was faxed or emailed to the Principal 
Investigator of the project. Personal interviews were held with the Principal 
Investigator associated with each project and information collected to update the 
quantitative analyses. Additional information was also sought from other relevant 
research and extension staff for particular projects. 

6.2 Results 

6.2.1 Individual Project Results 
Each of the five projects had been completed prior to the final year of monitoring 
(1996). Particular focus was directed to updating the assumptions used to quantifY the 
benefits of each project. Detailed results for each of the five updated evaluations are 
reported in Appendix S. 

The framework used to quantifY the benefits of each project in 1993 was maintained 
for the evaluation of two projects (BSOSSIBS2SS and BS82S). For one project 
(BS77S) the 1993 framework was replaced with a more appropriate framework, and 
for another project (SRI13S) circumstances for the mill adopting the technology had 
changed. For the final project (BS48S), it was perceived of little benefit to update the 
quantitative assessment as very little had changed. 
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The following table summarises the results of the 1993 and the 1998 analyses for four 
of the five projects. Results for BS48S are not reported as only break-even 
parameters were estimated in 1993 and these parameters remained the same. As 
illustrated in Tables 6.1 and 6.2, except for BS77S where the assessment framework 
was changed, the Net Present Value for each project has remained of similar order to 
that estimated five years earlier. It should be noted within the 1993 evaluation the 
benefits of BSOSS were individually quantified (separated from the benefits of 
BS2SS), but as a result of monitoring the progress of this project, it was decided in 
1998 to evaluate the benefits of BSOSS and BS2SS together. BS2SS followed on 
from BSOSS and it isdifficult to separate the impact of each project. 

Table 6.1. Summary of Results of 1993 and 1998 Evaluations - S% discount rate 

Project Net Present Value ($) B-C Ratio Internal Rate 
ofReturn(%) 

1993 1998 1993 1998 1993 1998 
BSOSSIBS2SS 32.S 40.5 77:1 9S:1 30 33 
BS77S 16.2 3.1 30:1 8:1 30 43 
BS82S 43.9 32.1 143:1 90:1 302 91S 
SR1113S 0.4 1.3 6:1 19: 1 42 NC 
Notes. NPV values are e,..pressed In 1992193 dollar tenus. 

NC - not able to be calculated. 

Table 6.2. Summary of Results of 1993 and 1998 Evaluations - 10% discount rate 

Project Net Present Value ($) B-C Ratio Internal Rate 
ofReturn(%) 

1993 1998 1993 1998 1993 1998 
BSOSSIBS2SS 11.9 IS.8 26 34 30 33 
BS77S S.O 1.5 11 4 30 43 
BS82S 22.3 20.4 77 61 302 91S 
SR1113S 0.20 2.4 4 31 42 NC 
Notes: NPVvalues are expressed In 1992/93 dollar terms. 

NC - not able to be calculated. 

The reasons for changes in the estimates of investment criteria are presented 
separately for each of the five projects. 

BSOSSIBS2SS: 
The framework used in the 1993 evaluation to quantify the benefits of this project 
invol ved estimating the benefit to the sugar industry of additional sugar produced as a 
result of successfully breeding specifically for early sugar. This framework was used 
again in the 1998 evaluation. 

Since the 1993 analysis, several factors affected the magnitude of benefits from this 
project. Due to the current expansion of the sugar industry, the level of sugarcane 
production has increased, hence the quantity of early sugar has also increased. Also, 
the average CCS of sugarcane (estimated 'without' the project) has increased over the 
past five years. However, the expected annual increase in CCS as a result of 
BSOSSIBS2SS (,with' the project) has been reduced from the 1993 estimate. Results 
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to date of the performance of clones developed lead to the reduction in this estimate 
by the Principal Investigator of the project. The NPV for BS05SIBS25S at a 5% 
discount rate was $33m in the 1993 evaluation, and $41 m in the 1998 evaluation. At a 
5% discount rate the B-C ratio changed from 77: 1 to 95: 1 and the IRR increased from 
30% to 33%. 

BS48S: 
The 1993 quantification of benefits ofBS48S focussed on the benefit of reducing the 
probability of Fiji Disease Virus (FDV) entering northern Australia. Since the 1993 
evaluation, semi-routine testing for FDV has been introduced by BSES for interstation 
exchange of sugarcane germplasm as predicted in the 1993 evaluation. There have 
been no significant changes to the likelihood ofFDV entering north Queensland since 
the 1993 evaluation, and the break-even parameters estimated for BS48S remain the 
same as in the original evaluation. 

BS77S: 
At the time of the 1993 evaluation of BS77S, there was uncertainty whether the major 
chemical control agent for canegrubs (suSCon) would be removed from the market 
due to lack of efficacy. The quantification of the benefits ofBS77S in 1993 assumed 
that as a result ofBS77S the probability of suS Con being removed from the market 
was reduced due to increased knowledge produced regarding the timing and 
placement technologies developed as a result of this project. The probability that 
suSCon would be removed from the market diminished, thus the framework used in 
1993 to quantify the benefits of BS77S was not as relevant as it was. More 
importantly, it was now possible to make estimates of the reduction in yield loss 
resulting from improved placement of suS Con whereas this was not possible in 1993. 

The 1998 evaluation focused upon quantifying the reduction in yield loss due to 
Childers and negatoria canegrubs as a result ofBS77S. As a result of this change in 
framework, the NPV dropped from $16m to $3m at a 5% discount rate, the B-C ratio 
changed from 30:1 to 8:1, and IRR actually increased from 30% to 43%. The IRR 
was higher for the 1998 evaluation because benefits were achieved earlier using the 
1998 framework, and the level of benefits was increased for earlier years, although in 
aggregate, the level of benefits fell. 

BS82S: 
Within the 1993 evaluation of B S82S, it was assumed dirt in cane and cane losses 
would be reduced as a result of the project. The value of reduced dirt in cane was 
quantified for mills, and the value of reduced cane losses was quantified for 
canegrowers. A similar framework was used in the 1998 evaluation. 

Several factors have influenced a change to the expected benefits of this project. 
Most significantly, it is envisaged that benefits of BS82S 'will not accrue to new 
harvesters purchased post-1997/98 due to the increased power and speed at which 
these machines are operated. However, the level of cane loss reduction achieved by 
the project was greater than that anticipated in 1993 for harvesters purchased before 
1997/98. Instead of cane losses being reduced from 6% to 4% as a result of BS82S, 
losses were assumed to be reduced from 6% to 3.5% for the 1998 evaluation. The 
NPV for the project at a 5% discount rate was in 1993 estimated to be $43m, and in 
1998 estimated to be $32m. The B-C ratio has altered from 143:1 to 90:1, and the 
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IRR has changed from 302% to 915%. The IRR was greater for the 1998 evaluation 
firstly because of changed timing of benefits due,to the introduction of new, powerful 
harvesters, and secondly because the level of benefits achieved by existing harvesters 
was assumed to be greater within the 1998 evaluation. 

SRII13S: 
SRII13S developed an improved method for steam control for mills, and the project 
was evaluated in 1993 through quantifying savings in fuel and reduced mill 
stoppages. Adoption of the technology developed in SRII13S by one mill was 
assumed in the 1993 evaluation. 

The 1998 evaluation ofSRI1l3S used the same framework as used in 1993. The mill 
that had adopted the technology curtailed the use of the system after the mill installed 
a new boiler for the 1996 crushing season. This reduced the original estimate of 
benefits from fuel and stoppage savings. However, the mill was able to defer the 
purchase ofa $15m boiler for two years as a result of the smart steam technology, and 
this benefit was included in the 1998 evaluation. No further mills adopted the smart 
steam control technology, or appear likely to adopt it in the future. 

The results of the 1998 evaluation were improved compared to the 1993 results, even 
though no more mills have adopted the technology. The benefit from the capital 
deferment for two years has more than compensated for the future benefits from saved 
fuel and stoppage costs that are no longer relevant. The NPV for the project at a 5% 
discount rate in 1993 was estimated to be $O.4m, and in 1998 was estimated to be 
$l.3m. The B-C ratio in 1993 was 6:1, while in 1998 was estimated to be 19:1. The 
IRR for the 1998 analysis was unable to be calculated because of the flows of benefits 
and costs over time. 

6.2.2 Aggregate Results 
The aggregate investment criteria for BS05SIBS25S, BS77S, BS82S and SRII13S 
resulting from the 1993 and 1998 evaluations are presented in Tables 6.3 and 6.4. 
NPVs are expressed in 1992193 dollar terms. Also, no significant changes to the 
likely impact ofBS48S were envisaged as a result of updating the 1993 evaluation. 

Table 6.3: Aggregated Investment Criteria - 5% discount rate 

Investment Criteria 1993 Results 1998 Results 
Present Value of Benefits ($m) 94.4 78.3 
Present Value of Costs ($m) 1.4 1.3 
Net Present Value ($m) 93.0 76.9 
Benefit-Cost Ratio 69: I 59: 1 

Table 6.4. Aggregated Investment Criteria - 10% discount rate 

Investment Criteria 1993 Results 1998 Results 
Present Value of Benefits ($m) 40.9 41.3 
Present Value of Costs ($m) 1.4 1.3 
Net Present Value ($m) 39.5 40.0 
Benefit-Cost Ratio 30: 1 31 : 1 

Agtrans Research 36 

n 
'1 , I 
I j 

l 
I J 

n 
i .• i 
, > 

n 
,..., 

I 
• J 

'-'1 
I 

, J 

r; 

l j 

" , : J 

'l 
• i , ~ 

1 
:I 

I 
, , 
, , 

l 
~- j 



fl 
1..J 

r: 
L 

r· 
• I 
I I 

1..J 

r: , . 
Ll 

rl. 
L 

I . 

~ 
r • 

i . 
u 

r • 
I 
i , 
l..J 

u 
r~ 
I . 
l..J 

r 1 
i I 

L..! 

At a 5% discount rate, the aggregate NPV for the 1998 update evaluation was $77m 
compared with the aggregate NPV of $93m estimated in 1993, a fall of 17%. At a 
10% discount rate the aggregate NPV in 1998 was $40.0m, compared to the 1993 
result of$39.5m. The altered timing of benefits for the updated evaluation ofBS77S 
and BS82S resulted in the aggregate NPVs at 10% for the 1993 and 1998 evaluations 
being very similar. The aggregate present value of benefits is more sensitive to the 
discount rate in the 1998 evaluation because of the earlier timing of the aggregate 
benefits. The aggregate present value of costs is lower in the 1998 evaluation, as the 
actual resources devoted to BS77S and BS82S was slightly different to the 1993 
estimate. 

The aggregate B-C ratio at the 5% discount rate has been reduced marginally, from 
69:1 in 1993 to 59:1 in 1998. At a 10% discount rate, the B-C ratio in 1993 was 30:1 
and in 1998 was 31:1. 

6.3 Conclusion 
The aggregate investment criteria estimated within the 1993 evaluation have not 
significantly altered as a result of revisiting these evaluations. This indicates the 1993 
aggregate results were reasonably robust to changes in assumptions made originally in 
1993. Although based on a very small sample, the analyses have confirmed that 
estimating investment criteria for newly or nearly complete research projects is a valid 
exercise. The 1998 results confirm the findings of the 1993 Impact Assessment for 
SRDC, and increase confidence in the results presented within the 1993 report and by 
extrapolation, to the 1998 report. 
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7. STRATEGIC CONSIDERATIONS ACROSS AND 
WITHIN R&D ORGANISATIONS 

7.1 Introduction 
There were four strategic areas where consideration was given in the impact study as 
per the terms of reference. The specific references given were: 

1. Goals: Evaluate goals to test relevance to R&D needs of sugar industry and 
communities. 

2. Accountability: Evaluate accountability to stakeholders with specific reference to 
technology transfer mechanisms and delivery of benefits. 

3. Resource Allocation Processes: Assess procedures for allocation of resources 
among and within each organisation to deliver benefits and achieve goals. 

4. Administration Costs: Assess costs of administration of organisations relevant to 
total expenditure and mode of operation. 

Processes in each of the three organisations were examined in order to meet these 
terms of reference. Each of the next three sections examines these aspects for each of 
the organisations. A final section integrates the findings across all three organisations. 

7.2 Bureau of Sugar Experimental Stations 

7.2.1 Goals 
The BSES Corporate Plan has set a vision which includes a statement of purpose to 
advance the international competitiveness of the Australian sugar industry, and a 
corporate objective to increase the productivity, profitability and sustainability of the 
industry and the transfer of technology to sugar cane growing practices and raw sugar 
milling. 

The BSES Corporate Plan also contains a set of more detailed corporate objectives 
under the headings 
e Market Standing 
• Innovation 
• Productivity 
• Management of Physical Resources 
• Management of Financial Resources 
• Management of Performance and Development 
• Worker Performance and Attitude 
• Public Responsibility 

The objectives set under each of these headings generally appear appropriate and 
useful. Some comments on aspects ofthree of the objectives follow: 

Market Standing 
'Continue to maintain market share in RD&E of the Australian sugar industry in 
terms of proportion of total available industry funding from levy sources'. 
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Attainment of the vision and principal corporate objective may in fact be best 
addressed through measures such as contracting out or ensuring that the most 
appropriate research providers are engaged in specific RD&E areas and/or specific 
problems. Because of its unique situation regarding its relationship with industry, it 
may be in the best interests of both industry and BSES to concentrate on strategic 
planning, industry linkages and extension rather than being overly concerned with the 
retention of market share in RD&E per se. Outsourcing, contracting out, leveraging 
additional funds into sugar RD&E, and encouraging other interests to become 
engaged in sugar RD&E are strategies that are currently adopted by BSES. As a result 
the involvement of other research providers and commercial interests in their program 
has increased in recent years. This is to be commended. Maintaining a balance 
between these strategies and the concentration on market share retention in RD&E is 
required. BSES could consider some qualification of the statement on market share in 
the Corporate Plan to emphasise the recognition and pursuit of this balance. 

Innovation 
'Become the clearing house for the assessment of R&D outcomes which impact in 
turn on the Australian sugar industry and assist in the packaging of these outcomes for 
communication with the customers and the public.' This appears to be a useful and 
very important objective. However, the extent to which BSES assembles and 
integrates outputs from other R&D organisations may be questioned, particularly if 
such outputs conflict with their own R&D findings. Also, the extent to which the 
existing BSES RD&E resources can deliver this output to the industry is uncertain 
due to the increased number of research providers and the widening of the scope of 
R&D outputs. Questions arise as to whose responsibility it is to interpret and package 
R&D outputs from the various sources. Technology transfer is the responsibility of 
both research providers, whether they be within or outside BSES, as well as the 
'extension' function as performed by BSES. This is a key area that needs further 
attention in both defining the potential payoff, the organisational requirements, and 
the resources required to effectively address the issue of integration of knowledge and 
technology packaging. BSES regard technology watch activities and integration and 
packaging of knowledge as areas of considerable importance for the future. 

Management of Financial Resources 
'Apply RD&E funds according to a set of approved financial investment criteria to 
balance risk and return on investment'. This is an ambitious objective and while it is 
understood that risk and return are not quantified in any formal process used by 
BSES, they are subjectively assessed and utilise to a large extent the industry 
perceptions of risk. In this respect BSES attempts to meet its customer requirements. 

Goals for BSES as a whole are not explicitly stated in the Corporate Plan, but goals 
are implicitly present in the vision and the corporate objectives. At a program level, 
BSES now has six programs and each has a vision statement and a set of objectives. 
The six programs are: 
• Crop Management 
• Plant improvement 
• Service Delivery 
• Agri-Milling 
• External Consulting 
• Corporate Services 
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Sub-programs within each program have stated objectives and a large number of 
performance indicators have been established for each sub-program. An audit of the 
Corporate Plan performance indicators is undertaken every year. This is mainly 
qualitative and the number of indicators may limit the depth and quantification for 
each criteria. It is understood that BSES is reducing the number of performance 
indicators that are set. This should be encouraged as it can be preferable to have a 
limited numb er of key quantitative performance criteria that can be reported against 
overtime. 

The goals and objectives stated by BSES appear consistent with those of SRDC and 
SRI. One area to note, however, is the inclusion of a BSES Program in Agri-Milling 
and the inclusion of transfer of technology to mills in its corporate objective. This 
clearly demands a strong interface or other arrangements with SRI where some issues 
are being addressed by both organisations. The BSES focus is on those issues where 
there is interaction between the growing operation and the milling operation. 
However, SRI, although predominantly involved in milling, also has to interface with 
canegrowing and cane supply. 

The separation of R&D along the product chain through specialist industry sector 
organisations could easily constrain the efficiency and effectiveness of R&D 
investment in the area through duplication or fragmentation of effort. 

There has been an increasing number of joint projects between BSES and SRI, 
particularly in the cane harvesting area. This is desirable to ensure that R&D efforts 
in the interface area are as effective as possible. It is only recently that a 'whole of 
industry' perspective has commenced being adopted by sugarcane research providers. 
This change has been supported by industry to some degree. If taken up further by 
research providers in a truly collaborative sense, the whole of industry emphasis could 
stimulate further changes in industry institutional cultures, frameworks and policies 
that could ultimately provide significant benefits to the industry. The possibility of 
some more formal coordination, functional structure, or strategic alliance for R&D in 
the interface area that clearly focused on whole of industry benefits should be 
considered. 

7.2.2 Accountability for Technology Transfer Mechanisms and 
Delivery of Benefits 
The B SES ensures accountability to the Queensland Minister for Primary Industries 
under the Sugar Industry Act and through the Annual Report and annual update of the 
Corporate Plan. The BSES Board also consults with industry representatives. 
Relevance of the BSES program is assured through the development of work plans for 
each of the mill areas. Each mill area work plan is facilitated by a local BSES 
Extension Officer and is reviewed every few years. The work plan covers both 
research and extension requirements. This has the objective of ensuring that programs 
are relevant to the priorities oflocal industry. This objective is undoubtedly met. 

Somewhat less than 50% of the resources of the BSES core extension program is 
devoted to reactive extension, for example, answering canefarmers' enquiries. Other 
resources are more actively committed to training sessions, statewide and local R&D 
packaging and other project work such as productivity improvement. Additional 
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extension activity is sometimes contributed by researchers who provide information at 
field days and distribute written material. The respective roles and functions of 
research and extension officers regarding technology transfer of individual research 
results, the packaging and integration of research results from various organisations, 
and the various processes involved in engaging canegrowers in R&D activities have 
not been able to be defined in the cursory assessment conducted in this study. 
However, the incorporation of research results from various sources is likely to be a 
key area for improved delivery of benefits and should be given increased attention. As 
stated before, BSES is supportive of initiatives in this area. 

Versions of 'participative action management' approaches are used in some cases by 
BSES. BSES management considers intensive canegrower involvement requires 
significant resources and is considered appropriate mainly for initiatives where the 
technology and/or issue is complex. However, as the complexity of technologies and 
technology packages increases, as is happening, such approaches are becoming more 
and more relevant. Ways of minimising resource inputs into such approaches should 
besought. 

Cost recovery (full or in part) for extension purposes (the user pays approach) is well 
recognised by BSES, and although opportunities are seen here for expansion of 
services to industry, the concept has not been exercised to any large extent. The major 
difficulties have been in the growers' perceptions that they are already paying for 
extension services through the levy. However, an analysis of the levy contributions 
would show that the dollar contribution per canegrower would be quite small in 
relation to the cost of providing the current service. Further, there are difficulties in 
ascertaining what activities constitute above normal servicing and therefore should 
attract user fees. Grower-grower equity considerations loom large. Charging for 
some services in addition to what is paid in the levy would be a reasonable request 
and would ensure efficient targeting. 

The resources expended by BSES on its core extension effort are not explicitly 
identified by BSES. This is largely because extension activities are integrated into the 
RD&E continuum where emphasis is on delivery of benefits. However, an attempt 
was made during the present impact study to estimate the resources devoted to 
extension (both core and external projects in extension) for the years ending 30 June 
1993 to 1997. These estimates are shown in Table 7.1. It should be stressed that these 
are rough estimates only and are based on assumptions made concerning the 
proportion of all cost categories that are related to extension. It is concluded that 
extension accounts for about 14 to 15% of total BSES expenditure. Activities 
relevant to all technology transfer functions may be higher. The apparent gradual 
increase in extension resources over the past five years may be a reflection of the 
manner in which extension expenditures have been estimated rather than any 
expansion of the service. The allocation of the cost category 'external research and 
extension' to research and extension (See Tables 7.2 and 7.3) in a fixed proportion 
over time may be contributing to this apparent increase. Also, the individual mills and 
productivity boards are contributing increased resources to extension initiatives that 
include BSES, and as a result over the past few years BSES has derived additional 
resources which are committed to this area. 
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The NSW sugar industry has contracted with BSES to provide services through a 
commercial agreement that includes extension services. This has been phased in over 
the past few years. 

Table 7.1: Estimated Changes in BSES Extension Expenditure 
from 1992/93 to 1996/97 ($) 

Extension Item 1992/93 1993/94 1994/95 1995196 
Salaries and on costs 1,149,509 1,328,101 1,526,291 1,617,639 
Operating 56,488 73,970 114,592 89,582 
Field da~s, ODen dayS, demos. - 24,987 29,436 62,357 
Building maintenance 13,836 17,602 16,467 16,557 
Motor vehicle maintenance 47,531 47,255 50,443 63,490 
Consultancies 7,196 12,369 27,134 22,331 
Telephone, printing and stat 74,409 98,891 104,528 105,568 
Travel 83,058 103,461 116,819 128,869 
Depreciation 141,605 124,896 148,032 186,752 
TOTAL 1,566,436 1,831,532 2,133,742 2,293,145 

1996/97 
1,730,036 

154,568 
71,697 
18,320 
64,993 
39,367 

110,906 
150,141 
214,434 

2,554,462 

In conclusion, BSES appears to have in place a range of technology transfer 
mechanisms. Such mechanisms should be capable to delivering benefits to industry. 
The concentration by BSES on delivery of benefits to industry through programs and 
sub-programs and seeing the extension input as tightly integrated with R&D is 
commendable. 

The extension methods used by BSES have recently been reviewed (1998) and are the 
subject of a separate report. 

7.2.3 Resource Allocation 
There are two principal inputs to the BSES resource allocation process and the 
development of its priorities. First is the local area priorities emanating from the work 
plan developed for each mill area by the local BSES Extension Officer. Second is the 
set of industry priorities elicited by industry about every five years and which are used 
by both BSES and SRDC. These inputs are considered by the BSES Board in 
developing the BSES Corporate Plan, and are instrumental in the formation ofRD&E 
objectives and priorities, and the level of investment in RD&E. 

Another influence on the BSES allocation of resources is the source from which funds 
are derived and the associated obligations to, and requirements of, such funding 
organisations. The sources of funds that influence BSES resource allocation include 
SRDC and the Queensland Government. Other committed funding includes the BSES 
support for the CRC for Sustainable Sugar Production, the CRC for Tropical Plant 
Pathology, the Yield Decline Joint Venture, and commercial projects also funded by 
the private sector. 

Table 7.2 provides the levels of income from all sources for BSES over the past five 
years. 
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Table 7.2: Income Sources for BSES 1992/93 to 1996/97 ($m) 

Source 1992/93 1993/94 1994/95 1995/96 1996/97 
Levy 5.37 5.12 5.72 6.02 5.95 
QLDGovt 1.70 2.70 2.70 2.70 2.70 
R&D Project External Suppa_rt (a) 2.64 2.74 3.66 4.11 4.68 
SRDC Infrastructure 1.24 1.81 1.64 2.13 2.50 
Interest 0.39 0.34 0.57 0.64 0.69 
NSW Consultancy 0.27 0.26 0.41 0.39 0.62 
Cane sales 0.29 0.28 0.38 0.35 0.32 
QDPI NRMSP Pgm 0 0 1.10 0 1.48 
Rental 0.05 0.09 0.13 0.12 0.12 
Profit on sale of assets 0.11 0.03 0.11 0.18 0.19 
Other income 0.28 0.54 0.54 0.65 0.53 
TOTAL 12.34 13.91 16.96 17.29 19.78 
(a) The majority of external project funding is from SRDC 

It is argued by BSES that the part of the BSES budget that may be deemed 
'discretionary' is relatively small in relation to the total BSES budget. BSES 
management estimate that for 1996/97 approximately $11 million of the $20 million 
budget is 'locked in' by SRDC, the CRC, and other commitments such as the Yield 
Decline Joint Venture. Of the remaining $9 million of the BSES's $20 million 
budget, a high proportion is used to deliver 'services' which are considered essential 
by industry. It is argued by BSES that only a little over $3 million of the $20 million 
can be considered truly discretionary. 

While many of the resources are somewhat non-discretionary in that the BSES funds 
are locked in to the provision of industry services and other longer term commitments, 
many of the resources that are considered non-discretionary in the·short term are in 
fact discretionary in the longer term. This is similar to other R&D organisations where 
project funding commitment has to be made over a number of years. Further, BSES , 
does take advantage of the potential in being able to lever other funds into R&D areas 
of importance and areas which would most benefit the industry. If the priorities of 
those controlling these other funds are in line with BSES desires then such leverage 
will work to the advantage of the industry. The leverage will in fact lead to a focusing 
and concentration of resources. 

If criteria for resource allocation in funding organisations are not in line with BSES 
priorities, it is up to BSES to attempt to influence the priorities of the funding groups. 
To the extent that the priorities of others are different to those of BSES, the situation 
can be addressed by BSES striving to convince others of the positive returns to R&D 
investment that exist, as well as the merits of BSES priorities. An area of frustration 
could arise when BSES would like to expand into new areas and tackle new 
opportunities. However, this, too, is a matter of resource allocation. A budget of $20 
million per annum is a sizable budget and could be exposed to the rigours of more 
formalised resource allocation procedures. A resource allocation process can be a key 
factor in addressing the perceived constraint of the 'small' discretionary part of the 
budget. On the other hand it is recognised that any final allocation of resources has to 
include, and be responsive to, the demands of industry which can vary in location and 
overtime. 
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The manner by which the BSES allocates its resources is to ascertain what its high 
priority activities will require in budget terms for the year ahead, assess revenue and 
then determine what resources can be al10cated to new RD&E. A more thorough 
examination of resources committed to existing activities would be desirable as would 
the application of more formal external reviews that focused on industry impacts and 
rate of return to resource investment. Benefit-cost analyses could also be used 
wherever possible as an inherent part of such reviews. 

While external scientific/technical and industry reviews are used by BSES, it appears 
that economic impact evaluations of projects, sub-programs or programs are rarely 
undertaken. Such impact studies could lead to real1ocation of even short-term 
discretionary resources that may be available. If such evaluations were in place they 
may expose weaknesses and areas where returns are not as high as other prospective 
areas of investment. This would allow indications of where reallocation of resources 
may be made. Again, the outputs from such processes would need to be balanced 
against industry requirements. 

As BSES is in a position that forces it to be more reactive to industry than other R&D 
organisations, any real1ocation of resources sometimes may not be easy to achieve 
politically. This is because of the impact felt by canegrowers from specific events, 
and the associated changing priorities which can vary from location to location and 
year to year. However, the information provided by such evaluations could certainly 
be useful in attempts to make changes derived objectively with total industry benefits 
in mind. 

As with SRDC, there is no deliberate allocation of resources between sub-programs 
within a program and presumably, as with SRDC, al1ocation is made on a project 
basis. There is a process used by BSES for scoring projects. While there are 
continuing projects in BSES, each project is assessed periodically to ensure it is still 
meeting a need. A new project management system has been instigated by BSES in 
the past two years. 

BSES appears relatively successful in attracting funds from SRDC for example. If 
BSES has a good case for additional funding to be invested in particular areas, those 
controlling the other funds would no doubt listen carefully. Such cases could be 
improved by greater attention given to objective processes and impact assessments. 
However, the difficulties of balancing the outputs from such processes with customer 
driven demands and priorities are recognised. 

Further, the allocation between strategic and applied research within BSES is reported 
as being driven by need but there is no deliberate allocation to these two categories of 
work by BSES Board or BSES management. BSES management sees the BSES 
portfolio more in the realm of applied research rather than strategic research. This 
perceived specialisation could allow effective integration with the applied and 
strategic R&D organisations, for example, between BSES (applied) and CSIRO 
( strategic). 

7.2.4 Administration Costs 
Table 7.3 shows the trend in BSES total expenditure over the past five years. There 
has been a significant increase in total expenditure largely due to increasing research 
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project grants from all sources but predominantly from SRDC, NSW Consultancy 
income, and interest earned. 

Table 7.3: BSES Expenditure Over Period 1992/93 to 1996/97 ($) 

Item 1992/93 1993/94 1994/95 1995/96 1996/97 
1. Agnc. and lab supplies 444,847 596,752 541,709 489,106 625,265 
2. Auditors remuneration 12,600 11,915 22,600 15,150 13,230 
3. Board fees and "")lenses 91,219 65,696 74,446 84,737 88,950 
4. Building maintenance 461,190 586,718 548,905 551,885 610,659 
5. Frelgllt and Postage 71,675 78,457 88,981 90,442 96,343 
6. Legal fees 27,867 24,848 35,203 23,860 51,864 
7. Motor vehicle maintenance 237,657 236,276 252,215 317,449 324,966 
8. Office and lab equip maint 137,447 180,622 232,195 218,299 235,388 
9. Plant and machinery maint 134,638 157,347 179,805 226,608 249,136 
10. Extension and external research 1,725,412 2,128,647 4,000,228 4,515,612 6,417,994 
11. Salaries and on costs 5,089,172 5,824,397 5,882,567 5,228,572 5,346,388 
12. Sundries 153,098 262,926 349,540 407,375 496,528 
13. Tel,printing and stat 372,045 494,454 522,641 527,840 554,532 
14. Travelling expenses 306,899 385,948 396,282 413,598 470,738 
15. Recreation leave 506,781 561,907 788,194 846,401 760,138 
16. Long service l.eave 154,728 173,887 157,734 211,026 264,147 
17. Liability for employee 
entitlement on-costs 47,083 30,477 -5,635 
18. Depreciation 885,029 780,600 925,203 1,167,198 1,340,211 
19. Total salaries and on costs 
=ll+l5+16+17 5,750,681 6,560,191 6,875,578 6,316,476 6,365,038 
Total expenditure 10,811,304 12,551,397 15,045,531 15,365,616 17,940,842 
Source: BSES Annual Reports, vanous years 

The above classification of expenditures is that used for statutory reporting purposes 
and is the format used in the BSES Annual Report. This format is not particularly 
functional. For example, additional salary and wages expenses constitute a part of 
item 10 in Table 7.3 and need to be added to line 19 in order to provide a total for 
salaries, wages and on-costs paid by BSES. 

Reporting expenditures in different form so that they can be used in a management 
sense is undertaken for the BSES Board. Considerable detail is available and reports 
are made against, for example, program, sub-program, and external projects. It is 
understood that other breakdowns for monitoring expenditure in different classes are 
also available. 

An attempt was made to identify what may be termed 'administration costs' for 
BSES. The definition of administration costs will vary for different R&D 
organisations according to their structure and functions. However, monitoring 
administration costs over time within an organisation can be a useful management 
tool to identifY relative trends. 

Table 7.4 attempts to identify past BSES expenditures on administration. The 
allocations are subjective but have been checked by BSES management as to their 
credibility. 
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Table 7.4: Allocation of Current Cost Categories to Administration (%) 

Item Administration 
costs (%) 

I.Agricultural and lab supplies 0 
2.Auditors remuneration 100 
3. Board fees and eXPenses 100 
4. Building maintenance 6 
5.Freight and Postage 14 
6. Legal fees 100 
7. Motor vehlcle maintenance 6 
8. Office and lab equip maintenance 5 
9. Plant and machinery maintenance 0 
10. Extension activities and extemal research 

a Field dayS and demos 0 
b. Operating expenses 0 
c. Salaries and wages 0 
d. Travel 0 
e. Contingency for secondments etc 0 
f. Total 

11. Salaries wages and related expenses 11 
12. Sundries 

a. Consultancies 14 
b. Insurance 100 
c. Entertainment 100 
d. Safety 14 
e. Bank charges/interest 100 
f. Miscellaneous 14 
g. Capital purchases 14 
h. Other 100 
i. Total 

13: Telephone Printing and stationery 7 
14. Travelling exPenses 10 
15. Recreation leave 11 
16. Long service leave 11 
17. Liability for employee entitlement on-costs 11 
18. Depreciation 14 , 

Source. Greg 0 Toole, BSES, 1998, Pers. comm. 

Using the estimates in Table 7.4, an allocation of expenditure to 'administration' can 
be constructed and is provided in Table 7.5. 

Table 7.5: Estimate of Administration Expenditure 

Category 1992/93 1993/94 1994/95 1995/96 1996/97 
$ $ $ $ $ 

BSES Administration 1,072,541 1,194,129 1,322,718 1,312,485 1,381,923 

Total 10,812,304 12,551,397 15,047,530 15,358,076 17,931,669 

% % % % % 
BSES Administration 9.92 9.51 8.79 8.55 7.71 

Bearing in mind the limited accuracy of the estimates in Tables 7.4 and 7.5, it would 
appear that the administration costs for BSES may have declined in line with the 
increase in the total budget over the five years. 
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Staff numbers within BSES are shown in Table 7.6. 

Table 7.6: Staff Numbers 

Type Iun 93 Jul1994 Iun 1995 Iun 1996 Jun 1997 May 1998 
Permanent 103 106 106 106 107 105 
Contract 36 48 54 56 57 68 
Casual 11.5 6.2 13.5 16.3 17.7 14.6 
Permanent - field 28 25 25 25 26 28 
Casual - field 7 14.4 9.2 12.6 13.2 12.3 
Total 186 200 208 216 221 228 

The increase in staff numbers over the past five years has been mainly due to the 
increase in research grants. 

7.2.5 Conclusion 
In conclusion BSES appears to be pursuing goals that are highly relevant to the sugar 
industry. BSES appears to have in place a range of technology transfer mechanisms 
that should be capable of delivering benefits to industry. 

Resource allocation is made through a combination of professional and industry 
inputs but could benefit from the implementation of objective and weII argued 
resource allocation processes, balanced with input on requirements from industry. 
This would benefit both BSES and the industry in ensuring that resources are being 
allocated into the potentiaIIy high return areas. This process could assist managing the 
industry pressures on resources that emerge from short-term factors and perceptions 
influencing the industry. 

Notwithstanding the difficulties in estimation, there are indications that BSES 
administration costs have decreased as a proportion of total expenditure over the past 
five years as total BSES expenditure has increased. 

7.3 Sugar Research Institute 

7.3.1 Goals 
SRI is entirely funded by the sugar industry and does not have any 'core' funding per 
se. The Institute has to be completely responsive to industry requirements and is 
project and consultancy driven. The Australian industry is the prime focus for SRI 
and this is appropriate due to the nature of its income sources. 

Strategic plans for the individual business units within the Institute and for the 
Institute as a whole have been developed in the past. However, the strategic plan 
dated September 1997 was the first strategic plan for which a management and 
implementation focus was adopted. This strategic plan has been instrumental in 
guiding the initiatives and activities of SRI over the past year. 

SRI has a statement of organisational purpose which is 'to be the leading R&D 
organisation serving its member sugar mills'. Key corporate goals are stated: 
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• To be the research leader and innovation generator for the milling industry 
• To maintain a close alignment with the commercial and technical needs of the 

industry 
• To actively facilitate the adoption of new technology 
• To act as the guardian of the industry's knowledge bank 

Within each of these corporate goal areas, specific objectives are stated. These 
objectives are associated with activity planning and a prescription for management. 
While this is commendable in itself, the wider strategic view for industry processing 
and the role of SRI within that view is given less attention. The strategic plan does 
include a section on the External Environment, but this does not carefully define the 
industry environment and the associated implications for SRI (e.g. incremental 
expansion of capacity, importance of cost competitiveness in processing etc). 
However, the new project generation process adopted by SRI and the industry is 
integrating industry views on constraints and priorities into the outlook and activities 
of SRI. Because of the introduction of the new project generation process, it might be 
expected that the next SRI Strategic Plan will describe more fully the industry 
environment and the linkage between the SRI goals and industry sector goals. 

Further, the interactions with other areas of the sugar value chain (e,g. canegrowing) 
are not addressed in much detail in the SRI Strategic Plan. This may be because 
canegrowing is specifically excluded from the charter of SRI or the mills are reluctant 
to fund harvesting research. Although some collaboration with BSES takes place at a 
project level, there is a potential opportunity for this area to be addressed more 
comprehensively at higher levels and could be highlighted in future strategic plans. 

There is no reference to industry goals and the relationship of SRI to such goals in the 
SRI Strategic Plan. The reason for this may be simply that the industry goals, or even 
the milling sector goals, are not well defined. For example, it does not appear that the 
milling sector has any stated goals such as 'efficient and sustainable development of 
cane and sugar processing to produce quality sugar at lowest cost'. However, the 
Australian Sugar Milling Council (ASMC) does have a set of objectives and goals 
that, while mainly focused on the role of ASMC, do refer to 'increasing industry 
competitiveness' as one of its principal goals. An industry wide statement of goals in 
relation to milling would appear useful for SRI but may not be considered appropriate 
due to the different positioning of individual mills or mill groups within the milling 
sector. 

Performance indicators set by SRI in relation to goals are mainly related to 
management activities and performance within SRI, rather than the performance of 
the sector and how the R&D provided by SRI is assisting the industry. An exception 
to this is the current study on impact of sugar R&D funded by the three R&D 
organisations including SRI. It would be worthwhile SRI considering the 
development of performance indicators that included greater relevance to perceived 
sector goals. This issue is recognised by SRI and some steps in this direction are 
currently being taken by SRI compiling a database that will capture outcomes and 
benefits to mills and industry of SRI R&D. 

The section in the SRI Strategic Plan on the alignment of goals with commercial and 
technical needs of the industry mentions such items as 
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• identification of commercial and technical constraints 
• structural approach to addressing impediments to industry growth through stages 

of demand analysis, strategic research and development of commercial technology , 
• industry model 
Such activities are highly desirable. Those items in the second dot point have been 
addressed but those in the first and third dot points are still in progress. 

SRI management face decisions in resource allocation between the level of strategic 
and applied ,R&D and the level of other industry servicing particularly through 
consulting. This balance is handled effectively by SRI with high priority being given 
to design packages and troubleshooting activities for mills. However, it is still 
recognised that there is a potential danger that such core servicing activities can take 
over with consequent downgrading of research, particularly strategic research. As 
those personnel required for consultancies by mills are often the most productive 
research wise, there can be difficult choices to make. SRI does not want to be seen to 
be neglecting its key industry players by not taking on consultancies or charging 
higher prices for their consultancies in order to reduce demand. Further, the income 
contribution from consultancies is a significant proportion of total SRI revenue and 
consultancies can be a most effective way of ensuring research results are tailored to 
specific mills and therefore adopted effectively by industry. 

An important question might be how R&D is defined in relation to consultancies. 
Much of what is involved in consultancies emanates from deeper engagement in 
R&D. Hence, other consultants in the private sector do find it difficult to compete in 
consultancy work with SRI. In this regard there may be a role for SRI to work much 
more with consultants operating in the field. Steps in this direction have already been 
undertaken by SRI. 

Also, in relation to goals, there are issues relating to those areas of R&D in the 
interface areas regarding canegrowing. The complementarity of effort in this area 
could be improved through measures that have already been suggested for BSES. A 
higher level of integration in addressing R&D where growing and milling activities 
interact could provide benefits to industry by not only ensuring greater 
complementarity of effort but also by exposing structural constraints and leading 
industry to potentially new structures and frameworks. Some action in this regard has 
been adopted recently by the formation of an Extraneous Matter Working Group 
addressing issues within the interface. 

7.3.2 Accountability for Technology Transfer Mechanisms and 
Delivery of Benefits 
SRI has a range of well developed communication and technology transfer processes. 
Communication tools include: 
• technical circulars, 
• technical updates, 
• administrative circulars, 
• newsletters, 
• meetings with industry personnel, 
• a project development process that includes substantial consultation with member 

mills, 
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o the Annual General Meeting and the associated Annual Technical Conference, 
o a public index of previous work, 
o ad hoc telephone enquiries, 
o library services with electronic access, 
• SRI organised tours to mills, 
o training of mill staff, 
• workshops 
• consultancy contracts, and 
• the ASSCT annual conference. 

SRI maintains accountability to the milling sector via its Annual Report to members 
and attendances and presentations at the ASSCT Annual Conference, AGM, 
Technical Conferences and Regional Research Seminars. In relation to 
communication technology and technology transfer strategy, SRI maintains a key 
organisational value for excellence in R&D and technology transfer and several 
relevant key corporate goals including: 
• research leadership involving science and technology watch; 
• alignment with commercial and technical needs of the industry, involving the 

identification of commercial and technical constraints, the adoption of technology 
through methods of a practical nature which identify and promote appropriate 
technologies and detailed characterisation of new technologies; and 

• promoting industry awareness of past, present, and potential future R&D 
activities. 

An additional corporate goal under the general heading 'objectives, strategies and 
implementation', refers to customer relations and communication strategies, to 
internal systems and infrastructure, and to creating a detailed awareness of demand 
and potential demand for SRI's services and products. 

The Wissemann report of November 1996, financially supported by SRDC, 
recognised some issues that were in need of attention regarding communication and 
technology transfer. Actions recommended to improve communications included: 
• workshops, exchanges and secondments, 
• trialing technology in mills, 
• increased emphasis on financial outcomes, 
• identifYing needs and opportunities and reducing contact in other areas, 
• greater reliance on electronic communication; 
• tracking and monitoring technology transfer from SRI to mills. 

A significant workshop was held in March 1997 and from this evolved a number of 
initiatives including a major revisit of the process for identifying of priorities and 
project formation in conjunction with mills. This has involved a significant effort by 
SRI and has resulted in a vastly improved process for priority setting and general 
communication with mills. 

There is a need to further develop the financial implications of technologies to mills. 
This is an important requirement and appears to have been neglected to a large degree 
in the past by SRI. However, this matter is currently being addressed by SRI with 
SRDC funding and may be integrated with improved resource allocation processes. 
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More efficient allocation of R&D resources and improved communication of R&D 
findings may result from more information on the financial implications of 
improvements in different areas in relation to the capacity and constraint status of 
specific mills. 

Wissemann reported that there were constraints for SRI to work on larger step 
changes and technology, or on projects with longer term outcomes. The implication 
is that a continuing focus on incremental improvement has led to the situation where 
increased cost was being incurred to continue to generate marginal improvement and 
this was further detracting from the capacity of SRI to address more strategic or 
fundamental issues affecting the competitiveness of the Australian sugar industry. The 
validity of this view can be questioned. For example, the current report has 
demonstrated large benefits from investment in computational fluid dynamics which 
might have been considered somewhat strategic at the time of the initial investment. 
Other relationships recently developed by SRI with a range of Universities also has 
demonstrated a willingness and capacity for SRI to become involved in strategic 
research activities. 

There are greater difficulties in ensuring successful outcomes from strategic research 
which is inherently more risky. An increased effort by SRI in communicating the 
benefits of strategic research would be desirable. Priority setting exercises to take into 
account the longer term directions and benefits may assist in such a communication 
exercise and may well form part of such an initiative. Reserve and/or levy funding can 
be used by SRI for strategic research but allocation of these funds has to be justified 
to industry in order to ensure reserves will be replenished from payoffs from the large, 
but long-term, potential benefits from such strategic research. 

SRI identifies a role in technology watch activities, While this is only a recent 
initiative emanating from the 1997 strategic plan, it is understood that the first reports 
from this activity will appear later in calendar 1998. 

There is frequent reference in the Wissemann report to the lack of face-to-face contact 
between SRI staff and the staff within raw sugar mills. This suggested that the 
technology watch activity and other technology transfer activities would be limited by 
a lack of appreciation of the practical context and practical problems which were 
likely to arise in the process of technology adoption. This has been remedied in the 
past 18 months through the improved communication processes with mills. 

Within the SRI strategic plan there is a focus on improving the efficiency ofInstitute 
operations through improvements to internal systems and infrastructure. It is 
understood that steps have been taken by SRI recently to address some of these areas 
through construction and maintenance of data bases and use of electronic tools 
available to the client organisation at the mills. Given the rapid adoption of e 
commerce and e communication, this appears to be an area in which SRI should 
ensure both its own systems' adequacy and provide leadership to the industry. It also 
provides a significant opportunity to service the technology watch role in this way, for 
example, in the use of targeted literature to mills based on identification of their 
individual problems, 
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It is not clear what the process is to maintain contact with key mill staff throughout 
the conduct of an R&D project. Consideration might be given to the T tag 
(Technology transfer advisory group) model adopted by the Meat Research 
Corporation or to an alternative model of project advisory committee to enhance 
industry involvement in R&D projects and to ensure that the relevance and awareness 
of the context in which the technology is to be applied is maintained throughout the 
project. 

There is a potential need to clarify SRI's role and relative emphasis between 
technology transfer of its own R&D projects and the general role of technology 
transfer in all sugar milling. While the broader role is embodied in the strategic plan 
of SRI, Wissemann's description of the main mechanisms of communication suggest 
quite a tight focus on SRI's research project activities at the expense of a broader role 
in technology transfer within the industry. Components of such technology transfer 
would include: mill to mill transfers, and transfers from industries other than the sugar 
industry, as well as from international sources to the Australian industry. 

The need for a stronger focus on the whole system within the sugar industry and 
especially the harvesting and transport interface is recognised within SRI. This 
interface between the production and manufacturing groups within the industry was 
also identified during the BSES extension review as an interface at which there was a 
lack of coordinated research effort, It could be useful to consider a scale of benefits 
which might accrue to the industry from targeted research in this area, and to suggest 
a mechanism by which a comfortable coordination of work could exist between the 
production and manufacturing segments of the sugar industry, and between the major 
research institutes, SRI and BSES, More integration structures and activities such as 
the Extraneous Matter Working Group should be encouraged. 

Finally, there may be benefits in developing specific technology transfer performance 
indicators for SRI to ensure that technology transfer is being conducted as efficiently 
as possible. Some of the financial performance indicators appear to emphasise SRI's 
own financial performance (e,g. financial growth for SRI) rather than the techniCal 
and financial performance of mills and the role technology has played and will play in 
future. 

7.3.3 Resource Allocation 

Most of SRI's priorities emanate from the project generation cycle which has recently 
been revamped to accommodate a stronger input from industry. As SRI funding for 
R&D is entirely on a project basis, all income generation has to be supported from 
project proposals. The project proposal process has therefore been given significant 
attention over the past two years and it would appear that the current process is a 
significant improvement over the previous system. The realisation that some priority 
setting should be carried out before projects were put to industry, SRDC, and other 
sources was the driving force behind this change. 

The previous system was largely one of developing a wish list from industry and then 
whittling the list down through industry consultation to those projects thought most 
likely to receive funding. The revised system for more effectively involving mills in 
the generation of project proposals provides more power and hence ownership to the 
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mills. Less meetings and visits are involved and more time is spent on project 
concepts. An improved rating system is still required to reduce any long list to a . 
shorter list of project proposals. 

Criteria for this rating system have been outlined by SRI and a method of assessment 
is currently being developed. The method appears to be a mixture of the CSlRO 
attractiveness and feasibility method and a benefit-cost method. However, it is not 
clear exactly how the method is applied and how well it has been accepted within 
SRl. 

SRl has been in the past focused somewhat on internal needs where projects were 
sometimes orientated around people. Projects are now being demand driven. This is 
desirable except to the extent that if industry demand for projects in a particular R&D 
area falls significantly, it may conflict with the SRI objective of maintaining a core 
capacity in each area in order to provide a science and technology watch and the 
guardianship of the industry'S knowledge bank. There can also be a difficult problem 
in maintaining a suitable skills base under an entirely demand driven agenda. 

The process SRI adopts for allocation of resources between R&D areas puts emphasis 
on the interpretation of demand from industry and the allocation between strategic and 
applied R&D areas. Being demand driven at the project level is commendable up to a 
point but such a philosophy can work against strategic research and may avoid 
addressing potentially key issues. Therefore, it would be desirable to introduce some 
more systematic analysis of potential sub-program areas, as well as identifYing the 
most rewarding projects that evolve in consultation with mills. 

In this vein, SRI has commenced steps to aggregate projects into defined areas of 
work. The sub-program areas that are being developed include: 
.. Harvest and Transport 
o Extraction 
.. Energy and Related Services 
.. Juice Processing to Syrup 
• Syrup Processing to Sugar 
• Sugar Quality 
.. By-Products Utilisation 
.. Environment 
• Sugar Value Adding 

As a starting point, it would be useful to assess the levels of resources entering each 
of these sub-program areas· over the past few years. Development of objectives within 
these sub-programs, and priorities between sub-programs, will ensure an improved 
focus on the key issues and problems and the relationships between R&D areas across 
the SRI arena. 

It is suggested that some form of quantitative assessment of sub-programs may be 
worthwhile developing in order to focus on the critical issues. Financial modelling 
and a technology audit among mills may be an important part of any quantitative 
approach. The state of each mills specific capacity and expansion path for the future 
will be important in assisting with any priority setting process. 
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Such a process might also be extended to develop some form of risk-reward balance 
of projects within the SRI project portfolio. This would be useful in justifying the 
balance between strategic and applied R&D and is already being developed by SRI. 

Increased collaboration with other R&D organisations is desirable and is being" 
pursued strongly by SRI. This is particularly important in maintenance of a skills base 
for the industry and, also, from an industry point of view, of levering additional 
resources into sugar industry R&D. For example, initiatives to attract ARC funding, 
and investigate Key Centres for Training at Universities and concepts for the 
establishment of a CRC have been undertaken. If such measures are successful they 
would leverage further resources into sugar R&D as well as expand the activity of 
SRI. Such an expansion would also assist the capture of economies of scale through 
lowering administration costs per unit of SRI funding as discussed in the next 
subsection. 

7.3.4 Administration Costs 
The total income for SRI over the past five years is shown in Tables 7.7 and 7.8 

Table 7.7: Gross Income for Sugar Research Institute from 1993 to 1997 ($) 

Source 1993 1994 1995 1996 1997 
Levy R&D 1,787,000 1,539,000 772,000 796,000 727,000 
Levy Non R&D 399,000 384,000 485,000 462,000 555,000 
Grants 691,000 635,000 943,000 794,000 1,014,000 
Syndicated 70,000 257,000 692,000 659,000 796,000 
Consulting 609,000 815,000 1,100,000 906,000 964,000 
Ext Consulting 325,000 800,000 817,000 462,000 154,000 
Training 130,000 143,000 154,000 169,000 118,000 
Product sales 181,000 503,000 311,000 258,000 789,000 
Reserves 0 186,000 36,000 0 30,000 
Total 4,192,000 5,262,000 5,310,000 4,506,000 5,147,000 

Table 7.8: Gross Income for Sugar Research Institute from 1993 to 1997 (%) 

Source 1993 1994 1995 1996 1997 
Levy R&D 42.6 29.2 14.5 17.7 14.1 
Levy Non R&D 9.5 7.3 9.1 10.3 10.8 
Grants 16.5 12.1 17.8 17.6 19.7 
Syndicated 1.7 4.9 13.0 14.6 15.5 
Consulting 14.5 15.5 20.7 20.1 18.7 
Ext Consulting 7.8 15.2 15.4 10.3 3.0 
Training 3.1 2.7 2.9 3.8 2.3 
Product sales 4.3 9.6 5.9 5.7 15.3 
Reserves 0.0 3.5 0.7 0.0 0.6 
Total 100.0 100.0 100.0 100.0 100.0 

It is apparent from the tables that levy income has fallen over the period and has been 
replaced in part by syndicated funding of projects. Consulting to member mills has 
increased as a proportion of total income while external consulting has decreased 
quite dramatically from 1995. Research grants have increased slightly over the period 
as a proportion of total income. 
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An attempt was made to identify what may be termed 'adminstration costs' for SRI. 
These are shown in Table 7.9. 

Table 7.9: Estimate of SRI Administration Expenditure 

Year 1994 1995 1996 1997 
SRI administration cost ($) 710,378 750,292 840,817 820,063 
Total SRI expenditure ($) 4,626,288 4,939,348 4,579,638 5,281,737 
% of total allocated to administration 15.4 15.2 18.4 15.5 

Using this method, the total expenditure that can be attributed to administrative 
expenses is estimated at between 15 and 15.5% in a normal year, 1996 being a 
particularly poor income year (and hence expenditure) for SRI. It is difficult to 
comment further without comparing such an estimate with similar R&D organisations 
elsewhere. The key aspect is to consider changes in the proportion of administrative 
expenses over time. Measures to reduce the proportion of administration costs would 
include: 
• expand activity within SRI to ensure that all administrative and operational 

structures are being fully utilised. SRI management believe that this can be done 
and is taking steps to expand activity without increasing administrative costs. SRI 
R&D activities could possibly be doubled without any significant increase in 
administrative costs. 

• reduce administrative costs. SRI is undertaking steps to reduce such costs and it is 
expected that costs will be significantly reduced in 1998. 

SRI should consider establishing performance indicators on administration 
expenditures so that these costs can be monitored over time. 

7.4 Sugar Research and Development Corporation 

7.4.1 Goals 
SRDC has a Mission Statement that reads 'The Mission of the SRDC is to foster an 
internationally competitive and sustainable Australian sugar industry through directed 
funding to meet the strategic research and development needs of the sugar industry' 

The proportion of SRDC funding by category of R&D in the past two years is 
provided in Table 7.10. The distribution of R&D types in the five years to 1992/93 is 
shown in Table 7.11. 

While it is recognised that there is a greater number of categories used to describe the 
R&D types funded in the past two years and the definitions have changed compared 
to those used in 1993, it is apparent that the proportion of strategic research has 
declined compared to the five year period to 1992/93 when the strategic component of 
the R&D was increasing. Categorisation in both tables is subjective. The category 
'Other' in Table 7.10 is largely to do with infrastructure support and some of this 
could be categorised as strategic. It is hoped that the new categorisation classes will 
be continued so that change in the research orientation can be monitored over time. . 

Agtrans Research 55 

!,","" 
I, 

" ) 

, 
, i 

~ 
, 1 

I I 
!, J 

(, 
, i 
~ 1 

'''. I .: , 

.-, 
I , 

" J 

:"""1 
, I 
, , 

n 
! I , ) 

l 
, J 

,..., 
: \ 
( I , , 



i I 
, 

, 
~ 

[1 
i I 
~ 

, ' 
~ 

,- -, 

i : 
L.i 

, 
I ' --' 

r -, 
! 
',-, 

r '~ 
, ' 

L., 

, . 
, 
~' 

: i 
~ 

r i 
" ! 

'-' 

It has been stated by SRDC that there has been an intentional movement away from 
tactical or adaptive research over the past few years. This is not supported by the 
figures in Tables 7.10 and 7.11. The apparent movement away from strategic R&D 
conveyed by these statistics, requires further clarification. Also, SRDC might 
consider changing the wording of the Mission Statement to place emphasis on 
'strategic needs that can be addressed through R&D' rather than on 'strategic R&D 
needs' since the current wording may be interpreted in different ways. 

Table 7.10: Categories of Research Funding 1996/97 to 1997/98 

Category Proportion of $ Proportion of $ 
allocated in 1996/97 allocated in 1997/98 

(%) (%) 
Pure basic 0 0 
Strategic basic 23 18 
Applied 24 28 
Experimental development 17 19 
Demonstration and extension 6 8 
Commercialisation 0 0 
Human resources 3 4 
Other 27 23 
TOTAL 100 100 

Source: SRDC 

Table 7.11: Categories of Research Funding 1988/89 to 1992/93 

Category 1988/89 1989/90 1990/91 1991/92 1992/93 
(%) (%) (%) (%) (%) 

Strategic 35 31 44 51 65 
Strategic/Applied 28 18 21 20 15 
Applied Strategic 7 9 6 4 8 
Applied 30 42 28 26 13 
TOTAL 100 100 99 101 101 
Source: SRDC 

In order to ensure that the goals set by SRDC reflect those of the industry and wider 
community, it is assumed that the existing SRDC goals are regularly communicated to 
industry and others and suggestions for changes welcomed. It would also be helpful if 
the SRDC goals were expressed in a context of industry goals and those of industry 
organisations and major R&D providers. Consideration of goals of all those involved 
in funding and carrying out of sugar R&D may be useful and may assist the 
integration of effort and coordination of R&D. 

Apart from the 'Vision 2000' statement, it appears that there is still no developed set 
of industry goals to which SRDC can relate. Any set of industry goals could be part 
of an industry strategic plan that could be most helpful to R&D planning such as 
required by SRDC and by other sugar related R&D funders and providers. 
Notwithstanding the difficulties of developing a useful plan for the industry, such a 
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plan, and indeed the planning process in itself, might be useful in overcoming existing 
structural constraints to the future effectiveness of R&D investment. 

SRDC has a set of objectives stated in its 1995-2000 R&D Plan. 
These are: 
(a) To improve the long-term sustainability of the sugar industry 
(b) To achieve sustainable use and management of natural resources by the sugar 

industry 
(c) To make more effective use of the scientific resources of Australia for the sugar 

industry 
(d) To improve the accountability of expenditure on R&D for the sugar industry 

These objectives are based on the PIERD Act under which SRDC operates. 

SRDC has also established performance indicators to assist it to evaluate progress 
towards its goals. SRDC reports against the first performance indicator for its eight 
programs. This performance indicator is: 
1. Economic returns including the non-monetary benefits for the community from 
strategic and environmental research 

Other performance indicators are: 
2. Procedures for resource allocation 
3. Accountability of research providers 
4. Ratio of administration costs to total costs 

In the five year SRDC R&D plan each of the eight programs has a set of long-term 
objectives and set of strategies to achieve these objectives. In addition a set of goals is 
specified for each program area and are reported against each year. 

Given the Mission Statement, the objectives for the Corporation and the objectives, 
strategies and goals for each of the eight programs, the overall corporate planning 
processes for SRDC appear impressive. The adherence to reporting on the set of 
performance indicators each year is commendable. One suggestion for improvement 
is that for the next R&D Plan, it may be worthwhile considering goals for each of the 
eight programs that are more easily measurable and easier to report on each year. 

7.4.2 Accountability for Technology Transfer Mechanisms and 
Delivery of Benefits 
One of the functions of SRDC as laid down by the Commonwealth is to facilitate the 
dissemination, adoption and Commercialisation of the results of R&D for the sugar 
industry. 

Since 1993, SRDC has no longer supported a technology transfer program per se, but 
has integrated its technology transfer activities into each of its programs. This has the 
effect of encouraging greater integration of research and development functions. 

SRDC project funding includes a commitment by the research provider to 
communicate the outputs of the R&D to industry. In this regard SRDC makes project 
funds available for communication of results through the major industry extension 
agents, BSES and SRI. SRDC sees its own role to facilitate extension through the 
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major technology transfer providers to the industry, not to carry out such 
communication itself. The specific type of technology transfer initiative is left flexible 
until specific project outputs are derived after which an agreed approach to 
communication and extension of outputs to industry can be developed with the 
research provider. The use of Participatory Action Management or other similar 
approaches are still used to a limited extent in sugar industry RD&E, although the 
approach is used by BSES, SRDC encourages close contact with industry through its 
Working Parties and BSES, and the CRC has commenced applying this approach. The 
industry is probably well suited geographically to such an approach. Its limited use in 
the past may have been due to the relatively higher cost and the nature of the 
traditional role of the extension service. How to improve industry ownership of the 
R&D program is a critical question in a number of spheres of which technology 
transfer is only one aspect. 

As expressed in Table 7.1 0, SRDC has placed no funds into technology product 
commercialisation, although this may be due in part to the definition used and its 
interpretation by SRDC. However, SRDC is involved in joint projects with 
commercial partners. Further, the SRDC policy to place emphasis on ensuring 
outputs from research investments are available to industry as quickly as possible 
rather than on maximising the returns to SRDC from patents and royalties, is 
supported and commended as the net benefits from royalties and patent rights are 
likely to be lower than the benefits from the more rapid adoption of technology in 
Australia if such encumbrances are not pursued. 

SRDC has developed an Intellectual Property Management Plan in the past two years, 
the essence of which is to search prior art before projects commence to in order to 
identify existing intellectual property that might interact with the use of envisaged 
outputs of the project or publication of results emanating from it. In addition, 
procedures concerning intellectual property have now been included in the project 
management cycle and include aspects of selection, protection and exploitation of 
intellectual property. The development of this Plan is commended and should ensure 
that considerations of intellectual property are handled efficiently on behalf of the 
industry and are taken into account in all phases of the project cycle. 

SRDC has developed a communication strategy but does not give strong emphasis to 
communication in its activities or indeed in its budget. It can be argued that 
communication with industry on technology issues is the province of the R&D 
providers, and therefore SRDC should not be committing resources to such 
communication itself. On the other hand communication with industry on the role and 
activities of the Corporation can be important to ensure continuing industry support. 
SRDC has decided to manage this communication through meetings with the its 
Representative Organisations, and its three publications (R&D Plan, Annual Report 
and R&D Program). Other communication channels used are through personal contact 
and through industry and research provider newsletters. This may be sufficient, but 
given the number of R&D organisations involved in sugar industry activity, there may 
be room for a targeted SRDC communication plan to explain its role in a simple 
manner in relation to the roles of other organisations (e.g. BSES, CRC for Sustainable 
Sugar Production, QDNR, QDPI, Sugar Industry Research Coordinating Committee 
(SIRCC). 
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One area where technology transfer and delivery of benefits might be improved by 
SRDC would be in the interface between CSIRO and BSES, and the integration of 
strategic and more applied R&D initiatives. It is apparent that much of the R&D 
effected in these two streams is not always well integrated and conflicting messages 
may sometimes emerge that must be confusing to industry. While debate on the merits 
of various approaches to research priorities and the interface of strategic and applied 
R&D should occur, it should be effected in a positive manner. SRDC has contributed 
to greater communication at the strategic-applied interface through its workshops, and 
the CRC has also probably assisted in this area. However, the further development of 
an 'honest broker' leadership role for SRDC could be given greater attention in the 
future. 

7.4.3 Resource Allocation 
Every 3 to 5 years SRDC undertakes extensive consultations with industry regarding 
research directions and priorities. These consultations result in a revised R&D Plan 
for the Corporation. In addition, consultation with Representative Organisations 
(identified under the PIERD Act) are undertaken annually. 

The SRDC has developed a priority setting process for allocation of resources across 
its eight program areas (Wallis et aI, 1996). This is a semi-quantitative method 
involving subjective estimates by all SRDC Board Members who interact with a 
quantitative industry model to produce indicative resource allocations for each of the 
eight research program areas. The major driving variables are similar to those used by 
L WRRDC, namely potential gross benefits, probability of success and adoption 
ceilings and rates of adoption. While most of the estimates used are subjective in 
nature, the process uses a net potential benefits model rather than a scoring system as 
all estimates are used to estimate expected net benefits from investment in each 
program. The process is supported by information sets for each program and takes 
two full days to implement. 

Prospective benefits from the SRDC natural resources and environment program 
(program 6) are not quantified; rather the magnitude of the benefits are estimated in 
relation to those of other programs. Estimates of Program 6 expected benefits are 
slotted in between the expected values of other programs in a relative sense, but are 
subject to program specific estimates of adoption. 

The development of the resource allocation process by SRDC is to be commended as 
a means of more objectively assessing the potential and opportunities for R&D 
investment. It is not a rigid process and is responsive to relevant well argued but 
subj ective factors. The outputs from the process have been used by SRDC in the 
management of the SRDC portfolio over the past few years. 

The SRDC has recently successfully trialed the process with a number of other 
stakeholders apart from their Board including CANEGROWERS, Australian Sugar 
Milling Council organisation, BSES, SRI and the Queensland Sugar Corporation. 
Consideration may be given to use of the process by SIRCC which is about to be 
reconstituted. Consultation with the wider industry is still carried out every three 
years to provide a list of stakeholder priorities which are taken into account in the 
formalised priority setting process. 
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The signalling of priorities within program areas to research providers is via the R&D 
Plan. An annual call is the mainstream avenue for receiving proposals. In addition, 
specific initiatives are made in areas where there are a recognised shortage of quality 
research proposals. 

Decisions on which preliminary proposals second-round proposals should be sought, 
and decisions on which second-round proposals to fund, are made in the following 
way. Program Working Parties rank all proposals from top to bottom within their 
program area. The Working Party Chair, Executive Director, and SRDC Program 
Managers agree and confirm a final ranking and the Executive Director recommends 
where the budget line should be drawn based on indicative allocations derived' from 
the resource allocation model. The Board decides the final ranking and then accept or 
otherwise adjust the rankings and budget lines. The two project proposals below and 
one above the budget line are then considered by the whole Board who later vote on 
these 24 projects (eight programs with three projects above and below the line). This 
represents a process that ensures that the last projects funded in each Program roughly 
equate to one another in terms of priority. 

Prospective benefit-cost analysis (BCA) is not used by SRDC, either at the time of 
considering preliminary project proposals or full proposals. However, it might be 
worthwhile considering using BCA for the 24 marginal projects. In fact the. difficulty 
of identifying the marginal projects has always been a constraint to targeting of BCA 
in this way. SRDC appears to have a method for at least subjectively identifying the 
marginal projects. In addition, testing of such projects through BCA with other 
projects high on the list could be a useful test of the usefulness ofBCA in a decision 
making context. 

The contestable funds system used by SRDC for the allocation of funds is proving 
effective. More commissioning of identified and tightly specified projects would 
require a significant amount of coordination and consultation by SRDC and would use 
up additional resources. However, SRDC could consider moving further in this 
direction where coordination among R&D providers is not working well enough (e.g. 
the strategic applied interface of nutrient/water relationships with yield) or in some 
program areas where integration of effort and strategic directions might be improved 
(e.g. in the area of harvesting research). 

Further consideration could be given to applying further resource allocation processes 
at the sub-program level. Rather than working from top down however, it may be 
worthwhile considering analysing existing projects grouped into sub-program areas. 
The idea of using subcontractors for each program area has been given some 
consideration by SRDC but it is concluded that it would be too difficult for each of 
the research providers to take leadership in specific areas in an independent manner. 

Without a detailed examination of existing program management and coordination 
activity, it is difficult to assess the effectiveness of applying more program 
management resources to the SRDC process. For example in Program 8 it may be 
worthwhile employing an external program coordinator to assist identifying 
researchers, projects and thrust in this area. 
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Risk does not appear to be handled in the SRDC resource allocation processes in any 
formalised manner. Risk could be handled by categorising all new projects funded as 
either low or high risk projects. Monitoring funding in this manner from year to year 
could give another profile of the portfolio that might be useful in managing the 
balance of strategic and applied R&D. 

7.4.4 Administration Costs 
SRDC reports as one of its performance indicators the proportion total expenditure 
made up by administration. The definition of administration used by SRDC includes: 
• Salaries of all staff and fees for Board Members 
• Audit fees 
• Annual report 
• Bank charges 
• Cleaning 
• Computer consumables 
• Contingency 
• Depreciation 
• Industry relations 
• Insurance 
• Motor vehicles costs 
• Rental cars and taxis 
• Office amenities 
• Office supplies 
• Payroll fees 
• Professional fees 
• Plant service 
• Rent 
• Repairs and maintenance 
• Preparing R&D programs and plans 
• Staff development 
• Telephone and fax 

SRDC administration costs as defined here are shown for the past five years in Table 
7.12. Table 7.12 also shows the program administration costs which include: 
• Network and data base management 
• Directors, Executive Director, Chairman and staff travel on program matters 
• Reviews 
• Workshops 
• Professional legal fees 
• Consultants regarding program matters 
• Public relations 
• Costs of program Working Parties 
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Table 7.12: SRDC Administration Costs 1993 to 1997 

Year 1992/93 1993/94 1994/95 1995/96 1996/97 
'Program' administration costs 108,414 134,896 374,845 280,948 347,875 
'SRDC' Administration costs 508,474 493,818 514,040 604,189 706,007 
Total Administration Costs 616,888 628,714 888,885 885,137 1,053,882 
Total expenditure 6,393,983 7,491,803 9,302,085 10,750,054 11,725,369 
'Program' administration costs 1.70 1.80 4.03 2.61 2.97 
as % total expenditure 
'SRDC' administration costs as 7.95 6.59 5.53 5.62 6.02 
% total expenditure 
Total administration costs as % 9.65 8.39 9.56 8.23 8.99 
total expenditure 

Table 7.12 shows a decline in SRDC administration costs over the five year period. 
This has been largely due to the increase in total expenditure rather than an absolute 
reduction in administration costs. Economies of scale are being gained through the 
administration of a higher level of funds through SRDC. However, as the portfolio 
size has grown, so too have the program administration costs grown. This offset has 
resulted in only a slight decline in percentage terms for total administration costs 
(SRDC Administratiori plus Program Administration). 

Following the recent appointment of an additional Program Manager, SRDC appears 
reluctant to increase program administration costs any further. It is perceived by the 
Board that the value added to program management though increased resources would 
not provide as high a return on resources as investing in a higher· level of project 
R&D. 

Whether more resources applied to program management in terms of encouraging a 
higher level of integration among researchers, developing Program 8 more rapidly, or 
seeking better ways of managing the portfolio through the greater application of 
electronic material, is a matter of judgement for the SRDC Board. However, it is 
suggested that such activities could be analysed in an effectiveness sense to assess 
whether further actions should be pursued. In particular, the use of part-time 
independent Program or Sub-program Coordinators might be considered. 

It would appear that the other R&D corporations believe that resources invested in the 
additional program support activities are worthwhile and ensure a higher rate of return 
and increased total benefits from the resources committed to projects than the SRDC 
management. It is a matter of opinion whether an increase in these activities within 
the SRDC management will provide a higher rate of return from the whole portfolio. 

SRDC administration costs are managed quite tightly. Unlike many other R&D 
Corporations they do not have an internet web page, do not expend very much on 
communications, do not have a formal quality assurance program, and do not have a 
dedicated financial controller in house. However, the quality of the five year plan and 
annual report is very high, as are other management and resource allocation processes. 
In terms of quality assurance SRDC has taken a deliberate decision not to proceed to 
ISO 9001 but do have a program for quality control and to capture on paper the 
processes used so as not to lose corporate knowledge. 
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The milestone based contracts with researchers has reduced the need for project 
reviews. This has saved on travel and organisational costs. Project reviews are now 
only undertaken if milestones are not met or other special issues arise. Sub-program 
reviews that incorporate a number of projects are now undertaken and this is reported 
as more cost-effective and possibly more productive. 

The average for ail Australian R&D corporations in 1995/96 was 7.6 per cent of 
expenditure on administration and 4 per cent on program management, a total of 11.6 
per cent of total expenditure. In contrast SRDC spent in 1995/96 less than 6 per cent 
on administration and less than 3 per cent on program management, a total of only 
just over 8 per cent of total expenditure. Cost of communications was excluded from 
these comparative figures. The SRDC relative proportions are thereby considerably 
lower than this average. 

The low apparent cost structure of SRDC may reflect a comparatively small input into 
program management and review and evaluation of projects. However, the low cost 
structure may also reflect more efficient strategic outsourcing, adequate but 
unsophisticated financial management system, low numbers of secretarial and clerical 
staff, lack of publications of research and reports, minimal use of electronic transfer 
and the absence of a significant communications program. Overall it is likely that both 
factors are contributing to the low administrative cost 

7.5 General Considerations 

7.5.1 Introduction 
The specific comments on strategic issues of the three research organisations should 
not be viewed comparatively due to the different functions and roles of each 
organisation in the industry. Further it should be recognised that there are a number 
of additional research providers outside the three addressed in this study. Hence 
general comments related to strategic issues for R&D across the three organisations 
should be seen in the wider context of other R&D organisations. 

7.5.2 Goals 
All three organisations have strategic or corporate plans which contain goals. The 
goals set by each of the three organisations are consistent and are all relevant to the 
needs of the sugar industry. Some goals appear to be inward looking rather than 
encompass industry goals. This may be driven in part by the need for organisational 
survival and the competitive pressure for industry funds. In other respects this 
observation may be also due to the fact that there is no industry strategic plan or set of 
goals that may give greater direction and security as to what is really required of each 
organisation from industry or industry sectors. For example, it would be helpful if 
industry were to signal more clearly its strategic position regarding strategic and 
applied R&D and its position regarding the risk-reward tradeoff within a R&D 
portfolio. This does not mean that industry need to develop a strategic plan per se as 
this may be difficult given the sectoral nature of the industry and the interest of 
various groups. However, for an industry that values joint action in relation t6 such 
matters as a single desk seller and compulsory levies, it is not inconsistent that some 
form of overall industry direction should be developed. A start has been made by 
industry in the 'Vision 2000' statement which contains a commendable set of industry 
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goals including R&D goals. It would be valuable to the research providers and 
funders if such documentation were updated and expanded. 

It should be recognised that resources for the R&D organisations are limited and the 
availability of resources for R&D is influenced by the demand for industry services as 
well as the other responsibilities ofBSES and SRI. Greater emphasis on planning for 
the future by industry, as well as flagging current day problems, wpuld be desirable 
from a R&D management viewpoint. 

Such an approach could allow all three organisations to link their performance 
indicators to the industry stated position regarding the development of the industry 
and the associated priorities. 

In terms of the agri-milling area, all organisations recognise the importance of a 
strong interface. With the increasing focus on whole of industry benefits being 
accepted by the research organisations, it may be timely for the development of a 
stronger alliance or arrangement in the interface area. 

7.5.3 Accountability for Technology Transfer Mechanisms and 
Delivery of Benefits 
All three organisations are demonstrating accountability to stakeholders via their 
technology transfer mechanisms and delivery of benefits. Both SRI and BSES provide 
a range of technology transfer mechanisms. SRI has recognised some problems 
existing in terms of communication with its milling sector clients. These issues are 
being addressed through an improved interface in project formulation and priority 
setting with industry, financial modelling, and use of electronic media. Some of these 
initiatives are progressing more rapidly than others. BSES and SRDC have recently 
commissioned a review of methods used in technology transfer extension. 

As effective as the technology transfer initiatives of both SRI and BSES may be in 
communicating their own research results, there appears some further need to 
integrate and package information from all research providers. Further development 
of how this may be achieved, its priority, likely impact and from where resources may 
be sourced would be desirable. BSES could consider increasing interaction with 
existing programs that use a more participatory approach, for example, through 
Landcare, Integrated Catchment Management, Future Profit etc. 

7.5.4 Resource Allocation 
There are few formal mechanisms for strategic planning exchanges and integration of 
various institutional plans between the industry organisations, BSES, SRI, SRDC, 
CSIRO, QDPI, QDNR, and R&D organisations in other states. To some degree, 
SRDC plays some role in ensuring an overall coverage and an appropriate balance is 
maintained, but this is not formalised in any sense. 

The Sugar Industry Review Working Party has recommended changes to SIRCC, 
initially established to facilitate the prioritisation and coordination of sugar industry 
RD&E. These changes included those of structure as well as taking on additional 
responsibilities of recommending the level of the BSES levy to the Minister, rather 
than the BSES itself, and the distribution of Queensland Government funds for sugar 
industry R&D. The SRDC levy will continue to be set by the Minister and the three 
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Representative Organisations. There is an overlap between the membership of SIRCC 
and the Representative Organisations. 

Given the high level membership of SIRCC, it will be necessary to maintain a 
Secretariat to be effective in assembling relevant data and ensuring the industry's 
interests are being pursued in terms of resource allocation and accountability. 

The envisaged SIRCC role, if it comes into being, wilI ensure that at least at a 
strategic level, enhanced coordination wilI occur. But at the institutional and 
operational R&D levels there may still be a need to change culture and attitude 
towards cooperation and coordination. . 

In the meantime formal resource allocation processes in BSES and SRI should be 
encouraged from the viewpoint of contributing to more efficient resource allocation 
and justifying to industry the allocation of scarce resources to individual activities. 
While such processes may need to be balanced with the political realities of the 
requirement of industry, the development of such processes will ensure that industry 
is aware of the need to allocate scarce resources efficiently. Further, the current 
resource allocation process within SRDC could be extended to the sub-program level 
where it may provide significant guidance for priorities among program areas. 

7.5.5 Administration Costs 
The levels of administration costs between organisations should not be directly 
compared due to the different methods that have been used in each case for estimating 
costs. Further, even if the same method had been used, difference in the functions and 
structure of each organisation would make any comparison not very meaningful. 

SRDC has adopted the ratio of administration costs to total expenditure as a 
performance indicator of ensuring efficient delivery of resources to R&D 
organisations. The other two organisations could also benefit from establishing some 
form' of performance indicator for the purpose of ensuring accountability to industry 
and tracing trends in their own expenditure flows. 
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8. CONCLUSIONS AND RECOMMENDATIONS 

8.1 Conclusions 

1. Resources committed by industry and government to the three R&D organisations 
are being invested fruitfully for the benefit of the sugar industry and wider 
community. This applies to aspects of service delivery that were investigated but 
in particular to the funding of R&D projects. 

2. A wide range of benefits were being provided by the more applied projects and 
strategic research was generating knowledge that would ultimately lead to benefits 
to industry and the community. 

3. An analysis of the benefits provided by the Core Breeding Program undertaken by 
BSES, costing over $2 million per annum, showed a positive NPY when subject 
to benefit-cost analysis and showed an IRR of 13%. This result is likely to be a 
conservative estimate of the value of sugarcane breeding as the substantial 
benefits from breeding disease resistant sugarcane were not factored into the 
analysis. 

4. The investment in computational fluid dynamics by SRI, up to $0.5 million per 
annum, has also provided a high rate of return to the resources invested. The 
expected NPY is somewhat conservative due to only selected benefits being 
included. Assumptions regarding the extent of future implementation of 
equipment emanating from this investment by sugar factories could also be 
considered conservative. 

5. Direct benefits to industry and community from the 41 randomly selected projects 
were in the form of actual or potential economic, environmental and social 
benefits. Indirect benefits were mainly in the form of knowledge that was being 
used, or would be used, in other projects to more directly produce benefits to the 
industry. For 34 projects, improved knowledge was achieved (or likely to be 
achieved), and for 21 projects, economic benefits were directly achieved (or likely 
to be achieved). 

6. Economic benefits included cost reductions, increased yields, and avoided costs. 
For eight projects, environmental benefits were achieved. Social benefits resulted 
from only two projects in the sample of 41, but these were quite significant 
community benefits. 

7. It was particularly difficult to judge the likely benefits for some strategic projects, 
as the likely level of benefits depends not only on the results of the strategic 
project but also on the results of subsequent research and extension. 

8. Benefits were mainly applicable to the Australian sugar industry. For nine of the 
41 projects assessed, benefits had possibly accrued to (or were likely to accrue to) 
overseas countries. Benefits for eight projects could be (or were expected to be) 
applicable to Australian industries other than the sugar industry. 
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9. Based on the 41 projects qualitatively analysed, it would appear that the overall 
performance in terms of execution, conduct and management of projects was 
professional and efficient. Most projects commenced on time, delays were 
minimal, and extensions were not unreasonable in number and rationale. 

10. Changes and refinements to objectives to projects during their progress were 
common and less than half the 41 projects achieved 100% of their objectives, 
although all projects achieved more than half. 

11. While completion on time was perceived as reasonable, the completion of reports 
was sometimes lagging and this was an area that could be given attention, 
particularly by SRDC. 

12. Overall, the evaluation of the sample of 41 projects illustrated individmil sugar 
R&D projects are, in the main, funded, undertaken and managed in an accountable 
and professional manner by the three organisations. For the sample of projects 
evaluated, most projects met the main objectives, and commenced and were 
completed on time. 

13. The benefit-cost analyses of the 14 projects showed that the average NPV at a 
discount rate of5% was $9.6 million and the range was from $0 to 31.6 million. 

14. In aggregate the 14 projects showed a NPV of $134 million at a discount rate of 
5% and an aggregate B-C Ratio of 15: 1. 

15. When the benefits from the 14 projects were compared with the cost of the 41 
projects, which assumed the benefits from the other 27 projects was zero, the NPV 
was $116 million at a discount rate of5% and the B-C Ratio was 5: 1. 

16. The investment criteria estimated for the sample of 41 projects can be applied to 
the population of projects from which the random sample of 41 was drawn. This 
indicates the returns to sugar R&D investment in projects over the past five years 
has resulted in significant economic returns. The B-C Ratio of 5: 1 is favourable, 
indicating the present value of benefits of sugar R&D investment is at least five 
times greater than the present value of the R&D costs. 

17. The aggregate investment criteria estimated within the 1993 SRDC impact 
evaluation have not significantly altered as a result of re-estimating the criteria in 
1998. This indicates the 1993 aggregate results were reasonably robust to changes 
in assumptions made originally in 1993. Although based on a very small sample, 
the analyses have confirmed that estimating investment criteria for newly or 
nearly complete research projects is a valid exercise. The 1998 results confirm the 
findings of the 1993 Impact Assessment for SRDC, and increase confidence in the 
results presented within the 1993 report and by extrapolation, to those contained 
in the 1998 report. 

18, All three R&D organisations have strategic or corporate plans which contain 
goals. The goals set by each of the three organisations are consistent and are all 
relevant to the needs of the sugar industry. 
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19. It would be helpful if industry were to signal more clearly its strategic position 
regarding strategic and applied R&D and its position regarding the risk-reward 
tradeoff within a R&D portfolio. Greater emphasis on planning for the future by 
industry, as well as flagging current day problems, would be desirable from a 
R&D management viewpoint. It would be valuable to the research providers and 
funders if such documentation as contained in 'Vision 2000' were updated and 
expanded. 

20. With the increasing focus on whole of industry benefits being adopted by the 
research organisations, it may be timely for the development of a stronger alliance 
or arrangement between R&D initiatives in the interface area between 
canefarming and sugar milling. 

21. All three organisations were demonstrating accountability to stakeholders via their 
technology transfer mechanisms and delivery of benefits. However, as effective 
as the technology transfer initiatives of both SRI and BSES may be in 
communicating their own research results, there appears some further need to 
integrate and package information from all research providers. Further 
development of how this may be achieved, its priority, likely impact and from 
where resources may be sourced for its attainment would be desirable. 

22. There are few formal mechanisms for strategic planning exchanges and 
integration of various institutional plans between the industry organisations, 
BSES, SRI, SRDC, CSIRO, QDPI, QDNR, and R&D organisations in other 

. states. To some degree, SRDC plays some role in ensuring an overall coverage 
and an appropriate balance is maintained, but this is not formalised in any sense .. 

23. The Sugar Industry Review Working Party has recommended changes to SIRCC, 
initially established to facilitate the prioritisation and coordination of sugar 
industry RD&E. Given the high level membership of SIRCC, it will be necessary 
for SIRCC to maintain a Secretariat to be effective in assembling relevant data 
and ensuring the industry's interests are being effectively pursued in terms of 
resource allocation and accountability. 

24. In the meantime formal resource allocation processes in BSES and SRI should be 
encouraged from the viewpoint of contributing to more efficient resource 
allocation and justifying to industry the allocation of scarce resources to 
individual activities. While such processes may need to be balanced with the 
political realities of the requirements of industry, the development of such 
processes will ensure that industry is aware of the need to allocate scarce 
resources efficiently. Further, the current resource allocation process within 
SRDC could be extended to the sub-program level where it may provide 
significant guidance for priorities among program areas. 

25. SRDC has adopted the ratio of administration costs to total expenditure as a 
performance indicator of ensuring efficient delivery of resources to R&D 
organisations. BSES and SRI could also benefit from establishing some form of 
performance indicator for the purpose of ensuring accountability to industry and 
tracing trends in their own administration expenditure flows. 
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8.2 Recommendations for BSES 

1. BSES could consider some qualification of the statement on market share in its 
Corporate Plan to reflect a balance between this goal and that of furthering 
industry interests of encouraging efficient R&D. This associated strategy may 
include some reference to outsourcing, contracting out, leveraging additional 
funds into sugar RD&E, and encouraging other interests to become engaged in 
sugar RD&E. BSES is already committed to many ofthese strategies. 

2. BSES regard technology watch activities along with integration and packaging of 
knowledge as areas of considerable importance for the future. This is a key area 
that needs further attention in both defining the potential payoff, the organisational 
requirements, and the, resources required to effective! y address the issue of 
integration of knowledge, technology packaging, and delivery to industry. BSES 
should encourage further activity in this area, 

3. BSES should give consideration to reducing the number of performance criteria 
against which it reports in its sub-programs. This should be encouraged as it can 
be preferable to have a limited number of key quantitative performance criteria 
that can be reported against over time. 

4. BSES should consider the possibility of establishing, in conjunction with SRI, 
some more formal coordination, functional structure, or strategic alliance for R&D 
in the interface area between canegrowing and sugar milling that clearly focuses 
on whole of industry benefits. 

5. BSES could assess ways of minimising resource inputs into 'participatory action 
management' approaches to technology transfer. One way of achieving this 
would be to interact more closely with existing programs that use a more 
participatory approach, for example, through Landcare, Integrated Catchment 
Management, Future Profit etc. 

6. While recognising the priorities emanating from industry demand, BSES should 
consider a thorough examination of resources committed to existing activities 
through more formal external reviews that focused on industry impacts and rate of 
return to resources investment. Benefit-cost analyses could also be used wherever 
possible as an inherent part of such reviews. 

7. Resource allocation in BSES is made through a combination of professional and 
industry inputs but could benefit from the implementation of objective and well 
argued resource allocation processes, balanced with input on requirements from 
industry. This would benefit both BSES and the industry in ensuring that 
resources are being allocated into the potentially high return areas. This process 
could assist managing the industry pressures on resources that emerge from 
shorter-term factors and perceptions influencing the industry. 

Agtrans Research 69 

:I , , 
l. ) 

;"] 
i 

" J 

::1 , , 

\ J 

l 
' •. 1 

"I 

: J 

: , , 

:-"' 

, " , , 
\ , 

n 
: I 
:, j. 

~ 
, , 
\ J 

1 
l J 

1 
, J 

n 
I i 
I, J 

n 
n 
, I 
r"1, 

I 



L 

r 1 
i i 

U 

r 1 
U 

r " 
, . 
: I w 

r , 
I I 

'-' 

r 1 
I • 

c.J 

r- 'I 
! I 
• I 

W 

r 1 
! i 

L 

r • 
i 
i : 
~ 

r ' 
I : 
I ! 

W 

r ~ 
: i 
',-, 

r ' 
U 

r ' , 
L 

• 1 
, 

L 

u 

8.3 Recommendations for SRI 

1. SRI should consider in its next Strategic Plan a fuller description of the industry 
environment, the linkage between SRI goals and industry sector goals, and the 
interactions with other areas of the sugar value chain. 

2. SRI's well developed performance indicators relating to productivity and financial 
performance should be complemented with indicators of greater relevance to 
perceived sector goals and the performance of SRI in contributing to such goals. 

3. SRI should consider the possibility of establishing, in conjunction with BSES, 
some more formal coordination, functional structure, or strategic alliance for R&D 
in the interface area between canegrowing and sugar milling that clearly focuses 
on whole of industry benefits. 

4. The benefits of SRI's collaborative research program with universities and other 
institutions should be promoted to industry to ensure strategic research is properly 
valued and included in the industry's priority setting processes. 

5. SRI is providing an increasing level of research leadership to the sugar milling 
industry through its program structure and consultation process. This systematic 
approach to identifying sub-program areas and prioritising research activities 
should continue. 

6. The present intentions of SRI and SRDC with respect to commissioned research 
and training on technology transfer in the milling sector should be implemented 
with high priority. This should include developing specific technology transfer 
performance indicators emphasising the technical and financial performance of 
mills to ensure that benefits are being delivered and technology transfer is being 
conducted as efficiently as possible. 

7. While no conclusions have been drawn as to SRI's administration costs, attempts 
to increase research activity should continue to complement the current progress 
on overhead cost reductions. 

8.4 Recommendations for SRDC 

1. SRDC should consider changing the wording of the Mission Statement to place 
emphasis on 'strategic needs that can be addressed through R&D' rather than on 
'strategic R&D needs' since the current wording may be interpreted in different 
ways. 

2. SRDC might consider in the next R&D Plan, defining goals for each of the eight 
programs that are more easily measurable and easier to report on each year. 

3. SRDC should consider attempting to strengthen technology transfer and delivery 
of benefits through the interface between CSlRO and BSES, and the integration of 
strategic and more applied R&D initiatives. 
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4. SRDC could consider applying benefit-cost analysis to projects within its project 
selection process after it has identified the marginal projects within each program 
area. 

5. SRDC could consider moving further into coordination activities where 
coordination among R&D providers is not working well enough, (e.g. the strategic 
applied interface of nutrient/water relationships with yield) or in some program 
areas where integration of effort and strategic directions might be improved (e.g. 
in the area of harvesting research and interaction with milling). 

6. Further consideration could be given to applying further resource allocation 
processes at the sub-program level as well as to an analysis of risk and potential 
return within the SRDC portfolio of projects. 

7. SRDC might consider whether more resources applied to program management in 
terms of encouraging a higher level of integration among researchers, developing 
Program 8 (Industry Competitiveness) more rapidly, or seeking better ways of 
managing the portfolio through the greater application of electronic material 
would be worthwhile. The use of part-time independent Program or Sub-program 
Coordinators might be considered if it were decided to apply more resources to 
such areas 
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ATTACHMENT 1: TABLE OF BASE ASSUMPTIONS 
USED IN QUANTITATIVE ANALYSES 

Agtrans Research 

Assumption Value 
Value of sugar ($Its at port) 330* 
Cost of transport to port ($Its) 6 
Cost of sugar transport ($Its). 2 
Cost of milling ($Its) 90 
AverageCCS 13.67 
Cane production in Australia (t) 34,789,000 
* It IS assumed that the export of the additional raw sugar 
produced as a result of some of the R&D investments analysed 
in this study would not cause any change in the price received 
for raw sugar by the Queensland Sugar Corporation. 
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