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Foreword 

The AgriFutures Australia New & Emerging Plant & Animal Research, Development and 

Extension (RD&E) Programs invest in projects targeted at a broad range of new, emerging and 

developing Australian plant and animal industries. 

The purpose of the impact assessment of AgriFutures’ investments is to assist with portfolio 

management. In that regard, AgriFutures conducts impact assessments of its programs as they 

near the end of their three to five-year RD&E plans. This process not only provides 

accountability to the AgriFutures Board, its levy paying industries and Government, but also can 

be used as an input into the development of the next RD&E plan should program investment be 

continued. 

A second purpose of the AgriFutures’ impact assessments is to contribute to a process being 

undertaken for the Council of Rural Research & Development Corporations. This process aims 

to demonstrate, through examples, the impacts and benefits that have emerged or are likely to 

emerge from the 15 Rural Research and Development Corporations (RDCs) (including industry-

owned companies). Valuation of these impacts, along with identification of investment 

expenditure, is required to demonstrate the RDCs’ contribution to Australian rural industry as 

well as environmental and social impacts to Australia.  

The current impact assessment process addresses a population of 64 projects funded under 

the New and Emerging Plant Industries RD&E Plan (2015-2018), and the Animal Industries – 

New, Developing and Maturing RD&E Plan (2013-2018) in alignment with AgriFutures 

Corporate Plan 2012 to 2017.  

Total funding from all sources for all 64 projects totalled $26.7 million (present value terms). Of 

the 64 projects, the impacts from 17 of the projects were valued. Funding for the 17 projects 

where impacts were valued totalled $10.0 million (present value terms) and produced 

aggregate total expected benefits of $35.8 million (present value terms). This gave an 

estimated net present value of $25.7 million, and a benefit-cost ratio of approximately 3.6 to 1. 

The 17 projects valued represented approximately 38% of total funding for the 64 projects in the 

project population.  

When the benefits for the impacts valued ($35.8 million) were compared to the total investment 

in all projects in the population ($26.7 million), this lowered the investment criteria. The total 

investment in the 64 projects produced an estimated net present value of $9.0 million (present 

value terms), and a benefit-cost ratio of 1.3 to 1.  

It was concluded, given the assumptions made in valuing the impacts, that the benefit-cost ratio 

for the investment in the New & Emerging Plant and Animal RD&E Programs lies somewhere 

between 1.3 and 3.6 to 1. 
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This report is an addition to AgriFutures Australia’s diverse range of over 2000 research 

publications and it forms part of our Emerging Industries RD&E program, which aims to support 

early stage establishment of high potential rural industries. 

Most of AgriFutures Australia’s publications are available for viewing, free downloading or 

purchasing online at www.agrifutures.com.au.  

 

John Harvey 

Managing Director 

AgriFutures Australia 
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Executive Summary 

What the report is about 

This report presents the results of an impact assessment of projects initially funded under the 

New and Emerging Plant Industries Research, Development & Extension (RD&E) Plan (2015-

2018), and the Animal Industries – New, Developing and Maturing RD&E Plan (2013-2018) in 

alignment with AgriFutures Corporate Plan 2012 to 2017.  

Who is the report targeted at? 

The information contained in the report is targeted at Program and AgriFutures Australia 

(AgriFutures) management, stakeholders within the various new and emerging Australian plant 

and animal industries, and the wider Australian community. Other target audiences include the 

Australian Government and the Council of Rural Research and Development Corporations 

(CRRDC).  

Background 

AgriFutures ensures it can monitor and report the impacts of its RD&E investments. To achieve 

this, AgriFutures) has adopted an encompassing evaluation policy that established the 

approach by which the organisation will evaluate its performance against the delivery of the 

AgriFutures Corporate Plan 2012-17 (RIRDC, 2012a). The evaluation policy is focussed on 

evaluating RD&E delivery in a way that is simple, draws on the organisation’s existing data 

gathering capabilities and is cost-effective for the size of the organisation.  

Aims/objectives 

The primary purpose of this report is to provide input to the AgriFutures evaluation policy. The 

specific terms of reference were:  

 Undertake an economic evaluation of past investment in the New & Emerging Plant 

Industries RD&E Program. This will cover all projects with a total investment by 

AgriFutures of greater than $25,000 (nominal) that had funding reported during the 

period 1 January 2015 to 30 June 2018. 

 Undertake an economic evaluation of past investment in the New & Emerging Animal 

Industries Program. This will cover all projects with a total investment by AgriFutures of 

greater than $25,000 (nominal) that had funding reported during the five years ended 30 

June 2014 to 2018. 

 Provide a single report to AgriFutures on the evaluation process and findings for both 

Programs. 

Beneficiaries  

The beneficiaries of the report will be AgriFutures management, the Australian Government, the 

CRRDC, and the wider Australian community, including a range of new and emerging plant and 

animal industry sectors and the various Australian communities associated with such industries. 
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Methods Used  

The process used to select investments for this evaluation is in accord with the Impact 

Assessment Guidelines1 of the CRRDC, as well as the evaluation requirements of AgriFutures. 

The process entails the definition of the population of projects in the Program(s), a scanning 

process to identify projects with significant impact, and an economic evaluation of the significant 

benefits compared with not only the costs of the projects that contributed to the benefits but also 

the costs of all projects in the population.  

 

AgriFutures provided an original list of 124 projects for inclusion in the New & Emerging Plant 

Industries (NEPI) Program evaluation population and 51 projects for the New & Emerging 

Animal Industries (NEAI) Program. Based on the terms of reference and discussions with 

AgriFutures personnel, 34 projects were selected for the NEPI Program evaluation and 30 for 

the NEAI Program evaluation.  

Information on each project was assembled from original project proposals, project agreements, 

final reports, and any progress reports or other relevant publications and documentation. 

Assistance was rendered by AgriFutures Program and administrative personnel, project 

principal investigators, various new and emerging plant and animal industry personnel and 

others. The potential impacts from each investment were identified and described in a triple 

bottom line context. Some of the impacts that were identified were then valued in monetary 

terms.   

The present value of benefits (PVB) and present value of costs (PVC) were used to estimate 

investment criteria of net present value (NPV) and benefit-cost ratio (BCR) at a discount rate of 

5%. The PVB and PVC are the sums of the discounted streams of benefits and costs. The 

internal rate of return (IRR) was estimated from the annual net cash flows. The modified internal 

rate of return (MIRR) was estimated using a re-investment rate of 5%. All costs and benefits 

were expressed in 2017/18 dollar terms and discounted to 2017/18. Investment criteria were 

estimated for 0, 5, 10, 15, 20, 25 and 30 years from the year of last research investment for 

each Program and for both Programs in aggregate. However, the 30-year benefit time frame 

was used in summary performance reporting and in all sensitivity analyses. Costs for each 

project included the cash contributions of the Program (including both AgriFutures and industry 

investment), as well as any other resources contributed by third parties (e.g. researchers, both 

cash and in-kind). 

Estimates of additional commercialisation and extension costs required to capture the benefits 

valued were taken into account. Project and Program management costs also were included in 

the analyses.  

Analyses were undertaken for total benefits that included future expected benefits. A degree of 

conservatism was used when finalising assumptions. Sensitivity analyses were undertaken for 

those variables where there was greatest uncertainty or for those that were thought to be key 

drivers of the investment criteria. 

                                                

1 The current CRRDC Impact Assessment Procedures and Guidelines can be downloaded at 
http://www.ruralrdc.com.au/impact-assessment-and-performance/ 
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Two analyses were carried out at a NEPI and NEAI Program level as well as at the overall 

aggregate Program level. The first analysis refers to projects where significant impacts were 

identified and valued. In the first analysis, the PVB was compared to the specific investment in 

the projects (a total of seven projects for the NEPI Program and ten projects from the NEAI 

Program generating the benefits. This process is likely to estimate an upper bound set of 

investment criteria for the Program investments as the analysis focussed on the highest impact 

projects. 

The second program level analysis refers to the same set of valued benefits from the 17 

projects but compared them to the total investment in the Program populations (34 projects for 

the NEPI Program, 30 projects for the NEAI Program, 64 projects overall). As there are likely to 

be some positive benefits from the projects where impacts were not explicitly valued, the results 

from this second analysis are likely to represent a lower bound set of investment criteria for the 

Program. 

Results/key findings 

New & Emerging Plant Industries Program 

Total funding for the seven projects where impacts were valued totalled approximately $4.96 

million (present value terms) and produced aggregate total expected benefits of approximately 

$19.03 million (present value terms). This gave an estimated NPV of $14.07 million, a BCR of 

3.8 to 1, an IRR of 12.6% and a MIRR of 9.4%. The seven projects valued represented 

approximately 31% of total funding for the 34 projects in the project population.  

When the benefits for the impacts valued were compared to the total investment in all projects in 

the population, this lowered the investment criteria. Funding for all projects in the population 

totalled approximately $16.00 million (present value terms). When compared to the same value 

of benefits from the seven projects ($19.03 million), the investment produced an estimated NPV 

of $3.03 million (present value terms), a BCR of approximately 1.2 to 1, an IRR of 5.9%, and a 

MIRR of 5.6%.  

It can be concluded, given the assumptions made, that the BCR for the investment in the New & 

Emerging Plant Industries RD&E Program lies somewhere between 1.2 and 3.8 to 1.  

New & Emerging Animal Industries Program 

Total funding for the ten projects where impacts were valued totalled approximately $5.08 

million (present value terms) and produced aggregate total expected benefits of approximately 

$16.74 million (present value terms). This gave an estimated NPV of $11.67 million, a BCR of 

3.3 to 1, an IRR of 14.8% and a MIRR of 8.8%. The ten projects valued represented 

approximately 47% of total funding for the 30 projects in the project population.  

When the benefits for the impacts valued were compared to the total investment in all projects in 

the population, this lowered the investment criteria. Funding for all projects in the population 

totalled approximately $10.73 million (present value terms). When compared to the same value 

of benefits from the ten projects ($16.74 million), the investment produced an NPV of $6.01 

million (present value terms), a BCR of approximately 1.6 to 1, an IRR of 8.2%, and a MIRR of 

6.4%.  
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It can be concluded, given the assumptions made, that the BCR for the investment in the New & 

Emerging Animal Industries RD&E Program lies somewhere between 1.6 and 3.3 to 1.  

Aggregate Results for the New & Emerging Plant and Animal Industries Programs Combined 

Total funding for all 17 projects where impacts were valued totalled approximately $10.04 million 

(present value terms) and produced aggregate total expected benefits of approximately $35.78 

million (present value terms). This gave an estimated NPV of $25.73 million, a BCR of 3.6 to 1, 

an IRR of 13.6% and a MIRR of 9.3%. The 17 projects valued represented approximately 38% 

of total funding for the 64 projects in the overall project population.  

When the benefits for the impacts valued were compared to the total investment in all projects in 

the population, this lowered the investment criteria. Funding for all projects in the population 

totalled approximately $26.73 million (present value terms). When compared to the same value 

of benefits from the 17 projects ($35.78 million), the investment produced an estimated NPV of 

$9.04 million (present value terms), a BCR of approximately 1.3 to 1, an IRR of 6.8%, and a 

MIRR of 6.0%.  

Therefore, it can be concluded, given the assumptions made, that the BCR for the investment in 

the overall New & Emerging Plant and Animal Industries RD&E Programs lies somewhere 

between 1.3 and 3.6 to 1.  

Implications for relevant stakeholders 

The positive results in terms of the type of impacts identified and valued indicate that the 

Programs are most likely delivering value for the resources invested. The overall findings should 

provide confidence to AgriFutures, the various sectors of the associated new and emerging 

industries included in the evaluation, and policy personnel responsible for allocation of public 

funds.  

Recommendations 

For future AgriFutures’ Program impact assessments it is recommended that: 

1) The project population for evaluation is sited and approved by the relevant AgriFutures 

Australia Program Manager. 

2) At the beginning of the Program evaluation process, after the project population has 

been confirmed, the Program Manager sends a standard letter/email to key project 

personnel informing them of the evaluation and encouraging their cooperation in the 

process. The letter also may ask for updated contact details for personnel associated 

with the projects. 

Other, more general suggestions include: 

1) AgriFutures may wish to consider undertaking specific benchmarking activities to better 

understand the diversity of N&E industries and improve baseline data to aid future 

impact assessments. 

2) Where a project investment is targeted at assessing the feasibility of some 

model/technology/tool etc., particular attention should be given to the identification of 

potential ‘next steps’ to improve future RD&E resource allocation. 
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3) During the planning/design phase of research projects, AgriFutures may wish to support 

a more outcome/impact-oriented planning approach. For example, AgriFutures may, in 

future, require industry involvement in all applied research activities to ensure alignment 

between researcher and industry objectives.  

4) AgriFutures may give consideration to how the organisation can better facilitate 

knowledge sharing and collaboration between research parties for N&E industries. 
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Introduction 

AgriFutures Australia 

AgriFutures Australia (formally known as the Rural Industries Research and Development 

Corporation (RIRDC)) was originally created as a statutory authority under the Primary 

Industries Research and Development Act (Commonwealth) 1989. AgriFutures Australia 

(AgriFutures) is primarily funded by the Australian Government with other funding from 

industry levies (where research and development (R&D) funding is matched by the Australian 

Government up to certain limits), voluntary industry contributions, government specific 

program funding, state and territory governments, and other research partners and providers 

(AgriFutures, 2018a). 

AgriFutures manages Research, Development and Extensions (RD&E) for industries that do 

not have a distinct Research and Development Corporation (RDC) or industry levy. The 

organisation aims to build capacity in rural agriculture, to research and analyse key issues on 

the horizon for Australian agriculture, and to support R&D to accelerate the establishment 

and expansion of new and emerging industries (AgriFutures, 2018a). 

AgriFutures’ investment portfolio is currently divided between four key RD&E arenas. Each 

arena then is broken down into particular R&D program areas. The arenas include: 

1. People and Leadership, 

2. National Challenges and Opportunities, 

3. Growing Profitability, and 

4. Emerging Industries. 

The four arenas are driven by Government and industry research priorities and define 

AgriFutures’ Strategic R&D Plan. 

AgriFutures’ Emerging Industries RD&E Arena 

The AgriFutures’ Emerging Industries arena aims to support new and emerging rural 

industries by identifying and supporting the early stage establishment of high potential rural 

industries (AgriFutures, 2018b). 

Prior to 30 June 2018, emerging industries RD&E was divided into two distinct program 

areas and each program had an independent RD&E Plan. The two programs were: 

1. New and Emerging Plant Industries, and 

2. Animal Industries – New, Developing and Maturing 

Under AgriFutures’ new strategies and RD&E funding processes, all new and emerging 

(N&E) rural industries will be covered by a single RD&E Program from 1 July 2018 

(AgriFutures, 2018b). 
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Rationale for AgriFutures’ RD&E Evaluations 

Impact Assessments occupy a significant presence in both the AgriFutures and wider RDC 

RD&E frameworks. As part of its 2015 to 2019 Statutory Funding Agreement with the 

Commonwealth Government, AgriFutures’ maintains an Evaluation Framework that is in line 

with, and complements, the AgriFutures’ R&D Program Framework. 

Research aims, objectives, strategies and performance indicators are set out in each 

Programs RD&E Plan. The RD&E Plans in turn guide AgriFutures’ investment decisions 

which also are aided by evaluation of possible projects in the Programs, on-going evaluation 

of projects throughout the life of the Programs, and evaluation of projects at the end of the 

life of the Program (AgriFutures, 2018c). 

The purpose of such evaluations is to demonstrate accountability to government and 

industry/community stakeholders by showing that research funds have been allocated and 

managed appropriately and are producing positive impacts for Australian agriculture and the 

broader Australian community. Also, assessments of impacts from past and recently funded 

RD&E investments by AgriFutures can provide guidance for planning future RD&E priorities 

and for making new or pursuing existing investments.  

Background to the Evaluation 

The AgriFutures New and Emerging Plant Industries (NEPI) Program Three-Year RD&E Plan 

(2015-2018) (RIRDC, 2015a) was nearing completion, as was the AgriFutures New and 

Emerging Animal Industries (NEAI) Program Five-Year RD&E Plan (2013-2018) (RIRDC, 

2014a), and a new plan for the Programs was being developed.  

As part of its review process and planning for the new, overarching ‘Emerging Industries’ 

Program, AgriFutures required an economic evaluation of its past investment in the NEPI and 

NEAI Programs. Agtrans Research was contracted to complete the economic evaluations 

and, because of conceptual similarities between the two Programs (and the new Program 

management structure of AgriFutures Australia), it was agreed that the NEPI Program and 

the NEAI Program would be evaluated in a single report. 
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Objectives 

The terms of reference for the project (AgriFutures’ project code PRJ-011039) were as 

follows: 

 Undertake an economic evaluation of past investment in the NEPI RD&E Program. 

This will cover all projects with a total investment by AgriFutures of greater than 

$25,000 (nominal) that had funding reported during the period 1 January 2015 to 30 

June 2018. 

 Undertake an economic evaluation of past investment in the NEAI RD&E Program. 

This will cover all projects with a total investment by AgriFutures of greater than 

$25,000 (nominal) that had funding reported during the five years ended 30 June 

2014 to 2018. 

 Provide a single report to AgriFutures on the evaluation process and findings for both 

Programs. 
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General Method 

Population Definition 

After discussions with AgriFutures personnel, it was decided that the population of projects to 

be included in the final Program evaluation would be defined as follows: 

 To be included in the evaluation population, a project must have received funding 

during (but not after) the period of the relevant RD&E Plan for the Program (e.g. for 

NEPI Program, projects must have received funding between 1 January 2015 and 30 

June 2018). 

 Projects need not be completed nor have a final report. However, sufficient 

information/ documentation must be available, in conjunction with cooperation from 

key project personnel, to enable development of logical frameworks (as described 

above) and an assessment of project impacts. 

 Assuming that AgriFutures plans to continue with this definition for future Program 

evaluations, projects that include funding beyond the end of the relevant RD&E Plan 

will be included in future impact assessments. 

 To ensure consistency between past and future evaluations, AgriFutures will provide 

Agtrans with any past evaluations of the Program so that the population of projects 

can be checked to avoid duplication. Any projects that have been included in previous 

evaluations will be excluded from the current Program impact assessment. 

Evaluation Method 

The impact assessments followed general evaluation guidelines that are now well 

entrenched within the Australian primary industry research sector including RDCs, 

Cooperative Research Centres, State Departments of Agriculture, and some Universities. 

The approach includes both qualitative and quantitative descriptions that are in accord with 

the impact assessment guidelines of the Council of Rural Research and Development 

Corporations (CRRDC) (CRRDC, 2014). 

The evaluation process involved identifying and briefly describing project objectives, activities 

and outputs, outcomes, and impacts. The principal economic, environmental and social 

impacts were then summarised in a triple bottom line framework.  

Some, but not all, of the impacts identified were then valued in monetary terms. Where 

impact valuation was exercised, the impact assessment uses cost-benefit analysis as a 

principal tool. The decision not to value certain impacts was due either to a shortage of 

necessary evidence/data, a high degree of uncertainty surrounding the potential impact, or 

the likely low relative significance of the impact compared to those that were valued. The 

impacts valued are therefore deemed to represent the principal benefits delivered by the 

project. However, as not all impacts were valued, the investment criteria reported for 

individual investments potentially represent an underestimate of the performance of that 

investment. 
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Other Evaluation Considerations 

One of the characteristics of most AgriFutures Programs is a wide diversity of outcomes as 

projects address a wide range of subprogram areas and/or issues. For example, for the NEPI 

Program, there may be projects that address the various research needs of several 

developing plant industries. These projects are likely to have impacts associated with 

different pathways such as new plant species; genetics, agronomy and pollination; 

biosecurity; harvest technologies, and communication and adoption. This variation can make 

valuation of the impacts of individual projects difficult and time consuming. 

 

To address this diversity, impacts from each project (for each Program evaluated) were 

categorised according to their contribution to impact types. Some of the impact types were 

then valued in monetary terms to produce an aggregate benefit for each of impact type. The 

benefits from each impact type then were aggregated to form an estimated total value of 

benefits derived from the particular projects in each Program population that were identified 

as having contributed to the impacts valued. This aggregate value was then deemed to 

represent the principal benefits from each Program investment. 

 

For example, after qualitatively describing all 30 projects in the NEPI Program population, 

seven impact types could be identified for valuation with ten projects contributing to the 

seven impacts. The valuation of the seven impacts would then be the basis of the aggregate 

benefits for the ten projects that were identified as contributing to the benefits derived from 

the seven impact types for the NEPI Program. 

 

This process allowed two sets of aggregate investment criteria to be produced for each 

Program evaluated: 

1. The costs and benefits for contributing projects are aggregated to form a set of 
investment criteria for this subset of projects. The results represent an upper bound 
for the economic impact of the Program when the benefits from the contributing 
projects are compared with only the costs of those projects. 

2. The benefits for the contributing projects are aggregated as in 1 above and compared 
with the costs of all projects in the Program evaluation population, to provide a lower 
bound for the Program’s investment criteria.  

 

Once the two individual Program evaluations were completed, the same process was 

followed to produce two aggregate sets of investment criteria (upper and lower bounds) for 

the New and Emerging Industries Program as a whole.  
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Part 1: Economic Evaluation of 

AgriFutures’ Investment in the New and 

Emerging Plant Industries RD&E Program 

(2015-2018) 

Introduction 

AgriFutures’ New and Emerging Plant Industries RD&E Program covers a wide variety of 

plant crops including, but not limited to: 

 Tea Tree Oil2, 

 Fodder Crops3, 

 Essential Oils and Plant Extracts, 

 Native Foods4, 

 Wildflower and Native Plants, and 

 Truffles 

The NEPI covers also a broad range of RD&E issues including development of novel plant 

industries, genetics, agronomy and pollination, biosecurity (at the farm level as well as 

regionally, between states/territories, and nationally), harvest technologies, communication 

and extension. 

The main objective of the NEPI Program was to conduct RD&E for new, emerging and other 

core funded plant industries that contribute to the profitability, sustainability and productivity 

of regional Australia (RIRDC, 2015a). 

New and Emerging Plant Industries RD&E Plan (2015-2018) 

The NEPI Program RD&E Plan (1 January 2015 to 30 June 2018) outlined four key 

investment objectives: 

1. Feasibility studies and industry literature reviews – this objective aimed to support the 

gathering and interpretation of information to assist RIRDC and the industry to 

strategically plan required RD&E. 

2. Incubate new and emerging plant industries, support breakthrough projects – this 

objective aimed to grow N&E plant industries that had completed feasibility studies 

and provide high priority RD&E to the Tea Tree Oil and Fodder Crops sub-programs. 

                                                

2 A Tea Tree Oil levy and charge was introduced from 1 July 2017 (Department of Agriculture and 
Water Resources (DAWR), 201a7). 
3 A fodder charge was introduced from 1 July 2016. Fodder that is produced in Australia and exported 
with the intention of being used for animal feed attracts the charge (DAWR, 2017b). 
4 The Native Foods industry has 13 priority native food species: lemon myrtle, mountain pepper, bush 
tomato, anise myrtle, finger limes, Kakadu Plum, desert limes, quandong, muntries, wattleseed, 
riberry, Davidson Plum, and lemon aspen (RIRDC, 2015a). 
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3. Industry building and connectivity – this objective aimed to improve the ability of N&E 

plant industries to participate in the RIRDC RD&E process and mature as an industry. 

4. RD&E to generate benefit across several plant industries – this objective aimed to 

deliver projects that were of benefit to several core funded plant industries. 

The NEPI Program RD&E Plan defined ‘new’ industries as ‘small plant industries that, to 

date, have achieved limited growth’, while ‘emerging’ industries were defined as ‘plant 

industries that have accelerating growth and can be small to medium in size’ (RIRDC, 

2015a). 

Project Population for the NEPI RD&E Program Evaluation 

The initial project population considered for evaluation, supplied by AgriFutures, consisted of 

124 RD&E project investments. Based on the evaluation’s objectives and population 

definition described previously, a number of projects were excluded from the population for 

the following reasons: 

 64 projects were excluded because funding concluded prior to 1 January 2015. 

 A further seven projects were excluded because project funding continued beyond 30 

June 2018. 

 Finally, to ensure a reasonable and manageable number of projects are included in 

the proposed NEPI Program evaluation, 17 ‘small’ projects (those with a total 

investment of < $25,000) were excluded.  

After discussions with AgriFutures’ Program Management, two further projects were removed 

from the population due to confidentiality concerns. Thus, the final NEPI Program project 

population for evaluation consisted of 34 projects representing 96% of the value of projects 

funded under the relevant RD&E Plan. At the time of evaluation, of the 34 projects to be 

included, 25 were completed and nine were due to be completed by 30 June 2018. Project 

data supplied by AgriFutures indicated that four of the 34 projects did not have a final report 

available. Table 1 shows the list of projects included for the NEPI RD&E Program evaluation. 
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Table 1: Project Population for the NEPI RD&E Program Evaluation 

Project Code Project Title Start Finish Principal Investigator 

PRJ-005158 Development of the Kakadu Plum Industry in Northern Australia 30/12/2013 30/05/2016 Barbour, Liz 

PRJ-006338 Review/rejuvenation of the Australian New Crops Website 19/05/2011 15/06/2015 Fletcher, Rob 

PRJ-006535 
Linking rambutan phenology and key economic germplasm for improved 
production 

19/05/2011 15/04/2015 Hoult, Mark 

PRJ-006635 
To investigate closed production systems for ornamental ginger 
production 

30/05/2011 30/03/2015 Marcsik, Doris 

PRJ-007524 Discovery of genetic resistance markers to Myrtle rust in Myrtaceae 19/09/2011 15/03/2015 Foley, William 

PRJ-007666 Hazelnuts in Australia: Opportunities for long term development 30/05/2012 30/04/2017 Snare, Lester 

PRJ-007678 Improving the capacity of Primary Industries to withstand cyclonic winds 31/05/2012 30/04/2018 Drinnan, James 

PRJ-007778 Australian wild rice characterisation 25/06/2012 15/10/2015 Henry, Robert 

PRJ-007807 A method to screen new crop prospects 5/06/2012 30/05/2018 Fletcher, Rob 

PRJ-007831 Utilisation of carob in healthy foods for a new rural manufacturing industry 20/06/2012 30/12/2015 Jayasena, Vijay 

PRJ-008061 Defining leaf analysis as a strategy for effective nutrition management 22/06/2012 30/05/2015 Gerber, Audrey 

PRJ-008078 Optimizing pollination of dates (Phoenix dactylifera) 22/06/2012 28/08/2015 McConchie, Cameron 

PRJ-008850 Somatic fusion within the Haemodoraceae 31/03/2013 31/05/2016 Growns, Digby 

PRJ-008883 Myrtle Rust screening in lemon myrtle provenance plantings (Pt 2) 30/05/2013 30/11/2015 Lee, David 

PRJ-008960 Post Graduate 'top-up' Scholarship - D. Kainer 30/05/2013 30/11/2016 Kainer, David 

PRJ-009026 Davidsonia domestication in Far North QLD (Pt 2) 30/05/2014 15/04/2017 Page, Tony 

PRJ-009045 Capacity Building and Communications for the Wildflower Industry stage 2 30/11/2014 30/05/2017 Gollnow, Bettina 

PRJ-009205 Core Funded Plant Industries RD&E Plan 2015-2018 30/05/2014 31/05/2015 Clarke, Michael 
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PRJ-009369 
Management of New Industry Minor Use Permits- A Transition to Industry 
Ownership 

17/09/2013 30/09/2015 Dal Santo, Peter 

PRJ-009588 Monitoring quality and bioactivity of Kakadu Plum in the NT 1/04/2014 15/04/2018 Sultanbawa, Yasmina 

PRJ-009606 Nano-encapsulation of plant extracts for targeted delivery in healthcare 30/05/2014 30/05/2015 Xu, Gordon 

PRJ-009614 Agronomic and extraction parameters for Centipeda (Part 2) 30/05/2014 31/08/2017 Haigh, Tony 

PRJ-009959 Overcoming barriers to development of the Australian jujube industry 29/05/2015 30/07/2017 Johnstone, Rachelle 

PRJ-009961 Standards for Seaweed Production in Australia 29/05/2015 30/01/2017 Winberg, Pia 

PRJ-009978 
Advanced biotechnology systems for propagation and breeding of 
Australian plants 

30/11/2014 31/05/2017 Growns, Digby 

PRJ-010006 Australian Pastures Genebank (14/15 - 17/18) [See PRJ-009988] 31/12/2013 30/06/2018 Hughes, Steve 

PRJ-010057 Quinoa as a new crop in Australia - stage 2 15/06/2015 1/06/2018 Snowball, Richard 

PRJ-010102 Australian Native Foods Information and Extension Project 29/05/2015 31/05/2018 Glover, Rus 

PRJ-010103 Australian Native Foods Kakadu Plum Project 29/05/2015 31/05/2018 Glover, Rus 

PRJ-010132 The Australian Truffle Growers Guide 1/06/2015 1/08/2016 Harden, Fred 

PRJ-010333 Minor Chemical Consultant for small and non-levied industries 30/10/2015 30/01/2018 Dal Santo, Peter 

PRJ-010343 Emerging Business Models for the Kakadu Plum Industry 15/02/2016 15/05/2018 Gilbert, Joshua 

PRJ-010344 Cocoa Pod Splitter 24/11/2015 31/01/2017 Clarke, Michael 

PRJ-010504 Carobs Australia Concept 31/05/2016 31/10/2016 Begley, Cameron 

Source: AgriFutures Australia 
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Evaluation Method 

The evaluation approach was to identify and briefly describe objectives, outputs, outcomes, 

and impacts for each project investment. The individual project outcomes and impacts were 

then integrated and described at the aggregate NEPI Program level. The principal economic, 

environmental and social impacts at the Program level were then summarised in a triple 

bottom line table.  

Some, but not all, of these impacts were then valued in monetary terms. Based on the extent 

of impact associated with each project in the above process, selected projects were chosen 

for valuation of their individual impact or their contribution to an aggregated impact. This 

resulted in valuation of benefits from a total of seven projects from the population (34 

projects) and these are deemed to represent the principal benefits derived from the NEPI 

Program investment and for which appropriate assumptions could be made for valuation. 

This allowed two key sets of aggregate investment criteria to be produced: 

 The costs and benefits for the seven projects were aggregated to form a set of 
investment criteria for this subset of projects. The results represent an upper limit for 
the NEPI Program’s economic impact when the benefits are compared with the costs 
of only those seven projects.  

 The benefits for the seven projects are aggregated and compared with the costs of all 
34 projects in the population, to provide a lower limit for the Program’s investment 
criteria.  

The number of, and total investment in, the 34 projects included in the analysis is shown in 

Table 2, classified and aggregated according to the four strategic objectives of the NEPI 

RD&E Plan. 

Table 2: Number and Total Investment in Projects in the Population by NEPI RD&E Plan 
Objective 

Strategic Objective as in the NEPI RD&E 

Plan: 2015-2018 

No. of 

Projects 

Total 

Investment  

($ Nominal)(a)  

Percentage 

of Total 

Value 

Objective 1: Feasibility studies and industry 

literature reviews  
7 4,591,996 38.4% 

Objective 2: Incubate new and emerging plant 

industries, support breakthrough projects 
8 2,132,748 17.8% 

Objective 3: Industry building and connectivity 6 904,139 7.6% 

Objective 4: RD&E to generate benefit across 

several plant industries 
13 4,324,903 36.2% 

Total 34 11,953,786 100.0% 

Source: Project Documentation, AgriFutures Australia 
(a) AgriFutures and Other funding (cash and in-kind) over the life of the projects 
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Project Descriptions 

Overview 

Table 3 provides a simple list of the project codes and titles for all 34 projects defined in the 

NEPI Program evaluation population. 

Table 3: Projects Included in the Evaluation Population (in order of Project Code) 

Project Code Project Title 

PRJ-005158 Development of the Kakadu Plum Industry in Northern Australia 

PRJ-006338 Review/rejuvenation of the Australian New Crops Website 

PRJ-006535 Linking rambutan phenology and key economic germplasm for improved production 

PRJ-006635 To investigate closed production systems for ornamental ginger production 

PRJ-007524 Discovery of genetic resistance markers to Myrtle rust in Myrtaceae 

PRJ-007666 Hazelnuts in Australia: Opportunities for long term development 

PRJ-007678 Improving the capacity of Primary Industries to withstand cyclonic winds 

PRJ-007778 Australian wild rice characterisation 

PRJ-007807 A method to screen new crop prospects 

PRJ-007831 Utilisation of carob in healthy foods for a new rural manufacturing industry 

PRJ-008061 Defining leaf analysis as a strategy for effective nutrition management 

PRJ-008078 Optimizing pollination of dates (Phoenix dactylifera) 

PRJ-008850 Somatic fusion within the Haemodoraceae 

PRJ-008883 Myrtle Rust screening in lemon myrtle provenance plantings (Pt 2) 

PRJ-008960 Post Graduate 'top-up' Scholarship - D. Kainer 

PRJ-009026 Davidsonia domestication in Far North QLD (Pt 2) 

PRJ-009045 Capacity Building and Communications for the Wildflower Industry stage 2 

PRJ-009205 Core Funded Plant Industries RD&E Plan 2015-2018 

PRJ-009369 Management of New Industry Minor Use Permits- A Transition to Industry Ownership 

PRJ-009588 Monitoring quality and bioactivity of Kakadu Plum in the NT 

PRJ-009606 Nano-encapsulation of plant extracts for targeted delivery in healthcare 

PRJ-009614 Agronomic and extraction parameters for Centipeda (Part 2) 

PRJ-009959 Overcoming barriers to development of the Australian jujube industry 

PRJ-009961 Standards for Seaweed Production in Australia 

PRJ-009978 Advanced biotechnology systems for propagation and breeding of Australian plants 

PRJ-010006 Australian Pastures Genebank (14/15 - 17/18) [See PRJ-009988] 

PRJ-010057 Quinoa as a new crop in Australia - stage 2 

PRJ-010102 Australian Native Foods Information and Extension Project 

PRJ-010103 Australian Native Foods Kakadu Plum Project 

PRJ-010132 The Australian Truffle Growers Guide 

PRJ-010333 Minor Chemical Consultant for small and non-levied industries 

PRJ-010343 Emerging Business Models for the Kakadu Plum Industry 

PRJ-010344 Cocoa Pod Splitter 

PRJ-010504 Carobs Australia Concept 
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Project Logical Frameworks 

A full description of each of the 34 projects in a logical framework is provided in Appendix A. 
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Project Investment Costs 

The following tables show the annual investment (nominal $) for both AgriFutures (Table 4) and other investors (Table 5). Table 6 provides the 

total investment by year from both sources for each project. 

Table 4: AgriFutures Australia Investment by Project for Years Ending  
30 June 2011 to June 2018 

Project Code 

Year Ended 30 June 

Total 2011 2012 2013 2014 2015 2016 2017 2018 

PRJ-005158 0 0 0 100,000 0 84,500 0 0 184,500 

PRJ-006338 19,000 0 19,000 9,000 10,000 0 0 0 57,000 

PRJ-006535 32,720 10,000 29,520 0 29,970 0 0 0 102,210 

PRJ-006635 31,400 0 0 31,400 30,000 0 0 0 92,800 

PRJ-007524 0 36,940 35,904 25,904 10,000 0 0 0 108,748 

PRJ-007666 50,000 50,000 0 50,000 50,000 50,000 50,000 0 300,000 

PRJ-007678 0 0 279,753 149,474 73,046 72,654 74,311 0 649,238 

PRJ-007778 0 43,715 0 43,715 43,715 15,000 0 0 146,145 

PRJ-007807 0 0 10,000 25,000 15,000 10,000 10,000 0 70,000 

PRJ-007831 0 40,112 0 35,112 15,000 20,112 0 0 110,336 

PRJ-008061 0 35,000 10,000 37,000 8,000 0 0 0 90,000 

PRJ-008078 0 44,074 0 44,000 48,000 20,000 0 0 156,074 

PRJ-008850 0 0 10,000 0 10,000 10,000 0 0 30,000 

PRJ-008883 0 0 72,734 79,521 8,000 0 0 0 160,255 

PRJ-008960 0 0 18,000 18,000 18,000 0 0 0 54,000 

PRJ-009026 0 0 0 35,000 0 5,000 15,000 0 55,000 

PRJ-009045 0 0 0 0 6,240 16,759 14,479 0 37,478 
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PRJ-009205 0 0 0 18,760 79,240 0 0 0 98,000 

PRJ-009369 0 0 0 7,590 7,600 2,000 0 0 17,190 

PRJ-009588 0 0 0 50,000 25,000 25,000 75,000 75,000 250,000 

PRJ-009606 0 0 0 20,000 30,000 0 0 0 50,000 

PRJ-009614 0 0 0 50,000 0 70,000 35,000 35,000 190,000 

PRJ-009959 0 0 0 0 25,000 26,458 33,061 33,061 117,580 

PRJ-009961 0 0 0 0 25,000 25,000 50,000 0 100,000 

PRJ-009978 0 0 0 0 45,000 45,000 45,000 0 135,000 

PRJ-010006 0 0 0 0 10,267 10,267 10,267 10,267 41,066 

PRJ-010057 0 0 0 0 100,000 200,000 200,000 150,000 650,000 

PRJ-010102 0 0 0 0 10,000 10,000 10,000 10,000 40,000 

PRJ-010103 0 0 0 0 10,000 20,000 20,000 15,000 65,000 

PRJ-010132 0 0 0 0 46,000 8,500 15,200 0 69,700 

PRJ-010333 0 0 0 0 0 50,000 69,720 81,700 201,420 

PRJ-010343 0 0 0 0 0 100,000 100,000 100,000 300,000 

PRJ-010344 0 0 0 0 0 28,000 2,000 0 30,000 

PRJ-010504 0 0 0 0 0 1,250 41,250 0 42,500 

Total 133,120 259,841 484,911 829,476 788,078 925,500 870,288 510,028 4,801,240 

Source: AgriFutures Australia Project Documentation (e.g. Project Agreements and formal Project Variations) 
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Table 5: Investment by Researchers and Others by Project for Years Ending  
30 June 2011 to June 2018 (nominal $)(a) 

Project Code 

Year Ended 30 June 

Total 2011 2012 2013 2014 2015 2016 2017 2018 

PRJ-005158 0 0 0 86,000 177,000 179,000 0 0 442,000 

PRJ-006338 0 38,000 38,000 38,000 0 0 0 0 114,000 

PRJ-006535 0 105,653 98,373 106,114 0 0 0 0 310,140 

PRJ-006635 0 48,615 56,466 63,200 9,000 0 0 0 177,281 

PRJ-007524 0 88,999 91,080 91,080 0 0 0 0 271,159 

PRJ-007666 0 0 28,860 28,860 28,860 28,860 166,370 0 281,810 

PRJ-007678 0 0 551,967 310,154 161,956 172,427 137,766 0 1,334,270 

PRJ-007778 0 0 28,860 28,860 28,860 28,860 0 0 115,440 

PRJ-007807 0 0 30,000 32,000 34,000 36,000 20,000 0 152,000 

PRJ-007831 0 0 28,187 41,031 42,225 0 0 0 111,443 

PRJ-008061 0 0 15,000 15,000 0 0 0 0 30,000 

PRJ-008078 0 0 48,336 49,784 51,278 0 0 0 149,398 

PRJ-008850 0 0 94,702 97,702 87,702 102,702 0 0 382,808 

PRJ-008883 0 0 29,664 41,732 0 0 0 0 71,396 

PRJ-008960 0 0 0 0 0 0 0 0 0 

PRJ-009026 0 0 0 0 0 0 0 0 0 

PRJ-009045 0 0 0 0 7,365 17,009 16,729 0 41,103 

PRJ-009205 0 0 0 0 0 0 0 0 0 

PRJ-009369 0 0 0 0 0 0 0 0 0 

PRJ-009588 0 0 0 28,729 14,724 14,724 30,500 31,000 119,677 

PRJ-009606 0 0 0 45,690 144,104 0 0 0 189,794 
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PRJ-009614 0 0 0 69,631 225,299 237,059 244,022 46,034 822,045 

PRJ-009959 0 0 0 0 0 129,752 74,547 0 204,299 

PRJ-009961 0 0 0 0 0 21,000 21,000 0 42,000 

PRJ-009978 0 0 0 0 173,679 175,362 177,114 0 526,155 

PRJ-010006 0 0 0 0 0 0 0 0 0 

PRJ-010057 0 0 0 0 128,451 280,193 329,404 236,280 974,328 

PRJ-010102 0 0 0 0 0 0 0 0 0 

PRJ-010103 0 0 0 0 10,000 20,000 20,000 15,000 65,000 

PRJ-010132 0 0 0 0 0 0 0 0 0 

PRJ-010333 0 0 0 0 0 0 0 0 0 

PRJ-010343 0 0 0 0 0 75,000 75,000 75,000 225,000 

PRJ-010344 0 0 0 0 0 0 0 0 0 

PRJ-010504 0 0 0 0 0 0 0 0 0 

Total 0 281,267 1,139,495 1,173,567 1,324,503 1,517,948 1,312,452 403,314 7,152,546 

Source: AgriFutures Australia Project Documentation (e.g. Project Agreements and formal Project Variations) 

(a) Includes cash and in-kind contributions 
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Table 6: Total Annual Investment in the NEPI RD&E Program for the Years Ending 
30 June 2011 to June 2018 (nominal $) 

Year Ended  
30 June 

AgriFutures 
Investment 

Researchers and 
Others Investment 

Total  
Investment 

2011 133,120 0 133,120 

2012 259,841 281,267 541,108 

2013 484,911 1,139,495 1,624,406 

2014 829,476 1,173,567 2,003,043 

2015 788,078 1,324,503 2,112,581 

2016 925,500 1,517,948 2,443,488 

2017 870,288 1,312,452 2,182,740 

2018 510,028 403,314 913,342 

Total 4,801,240 7,152,546 11,953,786 
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Impacts 

Summary of Impacts 

Table 7 summarises the contributions to the principal impacts delivered by each of the projects. Projects are identified as contributing to one or 

several of the impact categories and the future anticipated impact is represented as follows: 

 

Significant Impact:      

Moderate Impact:       

Minor or Undetermined Impact:     

 

Table 7: Summary of Impacts and Potential Impacts from Individual NEPI Projects 

Project Code Improved 

effectiveness / 

efficiency of 

resource allocation 

(inc. RD&E and / or 

on-farm 

investments) 

Increased 

productivity / 

profitability (inc. 

decreased costs 

and / or avoided 

production losses) 

Increased 

cropping area 

(inc. through 

crop rotation, 

enrichment 

plantings etc.) 

Improved 

environmental 

outcomes through 

reduced chemical 

use (inc. pesticides, 

herbicides & 

fertilisers) 

Improved human 

health and / or 

well-being 

outcomes 

Increased scientific 

and research 

capacity / 

increased industry 

capacity(a) 

PRJ-005158       

PRJ-006338       

PRJ-006535       

PRJ-006635       

PRJ-007524       

PRJ-007666       

PRJ-007678       

PRJ-007778       

PRJ-007807       

PRJ-007831       
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PRJ-008061 n/a n/a n/a n/a n/a n/a 

PRJ-008078       

PRJ-008850       

PRJ-008883       

PRJ-008960       

PRJ-009026       

PRJ-009045       

PRJ-009205       

PRJ-009369       

PRJ-009588       

PRJ-009606       

PRJ-009614       

PRJ-009959       

PRJ-009961       

PRJ-009978       

PRJ-010006       

PRJ-010057       

PRJ-010102       

PRJ-010103       

PRJ-010132       

PRJ-010333       

PRJ-010343       

PRJ-010344       

PRJ-010504 n/a n/a n/a n/a n/a n/a 

n/a: not available – see logical frameworks in Appendix A for further details 

(a) Note: although the increased capacity impact is not explicitly stated in all 30 project logical frameworks, it was assumed that all research projects contribute additional 

scientific and/or industry knowledge and therefore contribute to improved capacity. 
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The 34 NEPI projects are grouped below in Table 8 according to their estimated level of 

impact against the objectives of the NEPI RD&E Program as outlined in the relevant RD&E 

Plan.  Categories used to classify estimated level of impacts were: undetermined or minor 

impact; moderate impact; and significant impact. 

Table 8: Project Impacts by NEPI Program RD&E Plan Objectives 

Objective(a) Projects Assessment of Impact by Project 

(Undetermined or Minor / Moderate / 

Significant) 

1) Feasibility studies and 

industry literature 

reviews (5%) 

PRJ-005158 

PRJ-007678 

PRJ-008078 

PRJ-009026 

PRJ-009588 

PRJ-009606 

PRJ-009614 

Minor or undetermined 

Moderate 

Minor or undetermined 

Moderate 

Significant 

Minor or undetermined 

Moderate 

2) Incubate new and 

emerging plant 

industries, support 

breakthrough projects 

(55%) 

PRJ-007778 

PRJ-008850 

PRJ-009978 

PRJ-010103 

PRJ-010343 

PRJ-010344 

PRJ-010504 

Moderate 

Moderate 

Minor or undetermined 

Minor or undetermined 

Moderate 

Minor or undetermined 

n/a 

3) Industry building and 

connectivity (20%) 

PRJ-007524 

PRJ-008061 

PRJ-008883 

PRJ-008960 

PRJ-009045 

PRJ-010102 

PRJ-010132 

Minor or undetermined 

n/a 

Significant 

Moderate 

Moderate 

Significant 

Significant 

4) RD&E to generate 

benefit across several 

plant industries (20%). 

PRJ-006338 

PRJ-006535 

PRJ-006635 

PRJ-007666 

PRJ-007807 

PRJ-007831 

PRJ-009205 

PRJ-009369 

PRJ-009959 

PRJ-009961 

PRJ-010006 

PRJ-010057 

PRJ-010333 

Minor or undetermined 

Moderate 

Significant 

Significant 

Minor or undetermined 

Moderate 

Moderate 

Minor or undetermined 

Moderate 

Moderate 

Moderate 

Minor or undetermined 

Moderate 

n/a: not available 

(a) Figure in brackets indicates AgriFutures’ indicative NEPI Program budget allocation to each RD&E objective. 
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Impacts have been delivered and/or are expected to be delivered in the future against all four 

objectives of the plan. Three of the four objectives (1, 2 and 4) were addressed by projects 

with at least one significant impact.  The objective with the highest rating for impact was 

‘Industry building and connectivity’. 

Table 9 provides a categorisation of all identified impacts against triple bottom line 

categories. Some projects contributed to more than one impact category. 

Table 9: Triple Bottom Line Categories of Impacts from the NEPI Program Investment 

Levy paying industry / 

AgriFutures core funded 

industries 

Triple Bottom Line Categories and Distribution of Impacts 

from NEPI Program Investment  

Other industries Public Overseas 

ECONOMIC IMPACTS 

Increased productivity / 

profitability (inc. decreased 

costs and / or avoided 

production losses) 

Increased cropping area (inc. 

through crop rotation, 

enrichment plantings etc.) 

Improved effectiveness / 

efficiency of resource 

allocation (inc. RD&E and / or 

on-farm investments) 

 Improved efficiency 

of resource 

allocation for public 

RD&E funds. 

Improved quality of 

genetic material 

received from 

Australia.  

ENVIRONMENTAL IMPACTS 

Improved environmental 

outcomes through reduced 

chemical use (inc. pesticides, 

herbicides & fertilisers) 

 Decreased 

environmental 

impacts off-farm 

(from improved 

reduced nutrient / 

chemical export).  

 

SOCIAL IMPACTS 

Improved human health and / 

or well-being 

Increased scientific and 

research capacity / increased 

industry capacity 

 Increased scientific 

capacity. 

Reduced burden on 

health care system 

through improved 

human health 

outcomes 

International scientific 

collaboration. 
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Public versus Private Impacts 

It is anticipated that the majority of impacts and potential impacts identified will produce 

private economic benefits for a range of new and emerging plant industries, particularly the 

horticultural production (e.g. fruit and nut tree industries), the wildflower industry and native 

food plant industries. Some public benefits may occur as a result of social and environmental 

impacts, such as improved efficiency of resource allocation involving public funds and 

reduced nutrient / chemical export off-farm. 

Distribution of Impacts along the Supply Chain 

Key impacts stemming from the projects included in the analysis are primarily related to 

improved and/or maintained industry productivity/profitability and crop areas. It is likely that 

the benefits of such impacts will be distributed along the supply chains for associated 

industries (e.g. for the nursery industry, benefits may be shared across nursery growers, 

wholesalers, retailers and consumers), according to various supply and demand elasticities. 

Impacts on Other Industries 

Impacts/potential impacts have been identified across a broad range of new and emerging 

plant industries. While no significant impacts on other industries were identified, it is possible 

that participants in other industries may benefit from farm diversification into new and 

emerging plant industries or from general improvements in the scientific knowledge base in 

the future. 

Impacts to Overseas Interests 

No significant impacts to overseas interests are expected. However, there may be some 

benefits to other countries through the sharing of scientific information. 

Match with Australian and Rural R&D Priorities 

The Australian Government’s National Science and Research Priorities and Rural R&D 

priorities are reproduced in Table 10. The projects included in this analysis have contributed 

to several National Science and Research priorities 1, 2 and 8 (i.e. food, soil & water, and 

health) and Rural R&D priorities 1, 2, 3 and 4. 
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Table 10: Australian and Rural R&D Priorities 

Australian Government 

National Science and Research Priorities 

(2015) 

Rural R&D Priorities  

(2015) 

1. Food – optimising food and fibre 
production and processing; agricultural 
productivity and supply chains within 
Australia and global markets. 

2. Soil and Water – improving the use of 
soils and water resources, both terrestrial 
and marine. 

3. Transport – boosting Australian 
transportation: securing capability and 
capacity to move essential commodities; 
alternative fuels; lowering emissions. 

4. Cybersecurity – improving cybersecurity 
for individuals, businesses, government 
and national infrastructure. 

5. Energy and Resources – supporting the 
development of reliable, low cost, 
sustainable energy supplies and 
enhancing the long-term viability of 
Australia’s resources industries. 

6. Manufacturing – supporting the 
development of high value and innovative 
manufacturing industries in Australia. 

7. Environmental Change – mitigating, 
managing or adapting to changes in the 
environment. 

8. Health – improving the health outcomes 
for all Australians. 

 
Source: 2015 Australian Government Science and 

Research Priorities.  

http://www.science.gov.au/sciencegov/scienceandresearc

hpriorities/pages/default.aspx  

 

1. Advanced technology, to enhance 

innovation of products, processes and 

practices across the food and fibre supply 

chains through technologies such as robotics, 

digitisation, big data, genetics and precision 

agriculture; 

2. Biosecurity, to improve understanding 

and evidence of pest and disease pathways 

to help direct biosecurity resources to their 

best uses, minimising biosecurity threats and 

improving market access for primary 

producers; 

3. Soil, water and managing natural 

resources, to manage soil health, improve 

water use efficiency and certainty of supply, 

sustainably develop new production areas 

and improve resilience to climate events and 

impacts; and 

4. Adoption of R&D, focussing on flexible 

delivery of extension services that meet 

primary producers’ needs and recognising 

the growing role of private service delivery. 

 

 

 

 
Source: 2015 Agricultural Competitiveness White 

Paper.  http://www.agriculture.gov.au/ag-farm-

food/innovation/priorities  

 

  

http://www.science.gov.au/sciencegov/scienceandresearchpriorities/pages/default.aspx
http://www.science.gov.au/sciencegov/scienceandresearchpriorities/pages/default.aspx
http://www.agriculture.gov.au/ag-farm-food/innovation/priorities
http://www.agriculture.gov.au/ag-farm-food/innovation/priorities
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Valuation of Impacts  

Impacts Not Valued 

Common characteristics of projects where impacts were not valued included:  

 Difficulty in measuring benefits due to lack of data or lack of access to confidential 
data. 

 A perceived weak linkage between project findings and impact.  

 Projects were at the ‘proof of concept’ stage, with significant future uncertainties for 
measuring benefits. 

 Outputs from projects are not anticipated to lead directly to further research or to any 
specific impacts that could be valued. 

Impacts Valued 

From the classification of impacts in Table 7 and Table 8, seven projects were identified as 

having impacts with moderate or significant positive benefits. The following seven projects 

therefore were subject to valuation of some of their impacts:  

 PRJ-006635: To investigate closed production systems for ornamental ginger 
production 

 PRJ-007666: Hazelnuts in Australia: Opportunities for long term development 

 PRJ-007678: Improving the capacity of Primary Industries to withstand cyclonic winds 

 PRJ-008883: Myrtle Rust screening in lemon myrtle provenance plantings (Pt 2) 

 PRJ-009588: Monitoring quality and bioactivity of Kakadu Plum in the NT 

 PRJ-010102: Australian Native Foods Information and Extension Project 

 PRJ-010132: The Australian Truffle Growers Guide 
 
Impact 1: Increased productivity and profitability for tropical ornamental ginger growers 

Contributing project(s): PRJ-006635 

Commercialisation of new and improved Curcumas for cut flower and potted plant production 
was assumed to boost the productivity of ornamental ginger growers, nurseries and 
wholesalers. The immediate target audience for the project outputs included tropical flower 
growers and specialist tropical nurseries in Darwin, Queensland (QLD) and New South 
Wales (NSW). 
 
Specific assumptions for the valuation of Impact 1 are described in Table 11. 
 
Impact 2: Increased productivity and profitability for hazelnut producers through expansion of 

the hazelnut industry 

Contributing project(s): PRJ-007666 

Improved understanding of hazelnut tree yield capacity in warmer climates was assumed to 
contribute to the expansion of the hazelnut industry into warmer areas such as the 
Murrumbidgee Irrigation Area replacing other, less profitable land uses such as irrigated 
barley, potatoes, and canola and leading to a net increase in grower gross margins. 
 
Specific assumptions for the valuation of Impact 2 are described in Table 12. 
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Impact 3: Increased productivity and profitability for tropical fruit producers 

Contributing project(s): PRJ-007678 

The adoption of trellising systems for tropical fruit orchards in areas prone to cyclonic winds 
was assumed to improve productivity and profitability for tropical fruit producers through two 
mechanisms. Firstly, it was assumed that growers adopting the new and improved trellising 
systems would experience reduced economic losses from cyclonic wind events when they 
occur. Secondly, tropical fruit tree growers would observe increases in average yields as a 
result of establishing orchards under a trellising system as opposed to traditional orchard 
systems. 
 
Specific assumptions for the valuation of Impact 3 are described in Table 13. 
 
Impact 4: Increased productivity and profitability for lemon myrtle producers 

Contributing project(s): PRJ-008883 

The selection and breeding of new lemon myrtle cultivars with improved resistance to myrtle 
rust was assumed to improve productivity and profitability for lemon myrtle producers through 
increased average yields from the adoption of more productive clones, as well as through 
avoided farm operating costs because of a reduction in the need for chemical control of 
myrtle rust. 
 
Specific assumptions for the valuation of Impact 4 are described in Table 14. 
 
Impact 5: Increased productivity and profitability of Kakadu Plum in the Northern Territory 

(NT) 

Contributing project(s): PRJ-008883 

Development and adoption of product standards for the Kakadu Plum industry provided 
scientific evidence to support the expansion of the industry and open new market 
opportunities internationally.  
 
It was assumed that the development of product standards and training led to an increased 
throughput of Kakadu Plums at Wadeye and contributed to higher quality Kakadu Plum 
products. This in turn produced an increase in sales and a higher ex. processing price 
 
Specific assumptions for the valuation of Impact 5 are described in Table 15. 
 
Impact 6: Increased efficiency of RD&E investment for Australian Native Foods 

Contributing project(s): PRJ-010102 

The investment in project PRJ-010102 was assumed to have marginally improved 

AgriFutures’ NEPI RD&E investment prioritisation, selection and management for future 

Australian Native Foods R&D investments, and therefore contribute to increased efficiency of 

future RD&E resource allocation. 

AgriFutures’ average annual investment in NEPI RD&E was estimated to be $1,326,218 (7-
year average) (RIRDC, 2017) with an average annual investment in Native Food RD&E of 
approximately $408,037. It was assumed that the project PRJ-010102 contributed to a 5% 
efficiency dividend for the period 2018/19 to 2022/23. 
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Specific assumptions for the valuation of Impact 6 are described in Table 16. 
 
Impact 7: Improved establishment, management and expansion of truffle production 

generating higher productivity and profitability  

Contributing project(s): PRJ-010132 

The establishment of the Truffle Growers Guide website and associated content was 
assumed to lead an expansion of the truffle industry because improved decision making in 
terms of suitable new areas for truffles and the adoption of recommended truffle growing 
management practices. 
 
The future expansion of the Australian truffle industry was assumed to replace dairy farming 
in terms of land use resulting in a net gross margin increase. 
 
Specific assumptions for the valuation of Impact 7 are described in Table 17. 

Summary of Assumptions 

Table 11: Summary of Assumptions for Impact 1 

Variable Assumption Source 

Probability of 

commercialisation using tissue 

culture  

90% Agtrans Research 

based on discussions 

with Simon Smith, 

2018 Maximum size of potential 

market 

100,000 plants per annum 

given 3 to 5 varieties are 

successful  

Potential wholesale price per 

plant  

$15 average pot sizes of 

140/150 mm and 180/200 mm  

Economic surplus to growers  $5 per pot  

Year of first commercialisation   2019 

Likely pot sales 2019 10,000 

Likely pot sales 2020 20,000 

Likely pot sales 2021 40,000 

Likely pot sales 2022 80,000 

Likely pot sales 2023 100,000 

Probability of realisation of 

above sales profile recognising 

potential competition from 

overseas sources  

75% 

 

Table 12: Summary of Assumptions for Impact 2 

Variable Assumption Source 

GENERAL 

Cost of hazelnut tree establishment  

 

 

$4,267 per ha 

 

https://farmtable.com.au/buil

d/hazelnut-gross-margin-

profitability-analysis/  (Trees 

https://farmtable.com.au/build/hazelnut-gross-margin-profitability-analysis/
https://farmtable.com.au/build/hazelnut-gross-margin-profitability-analysis/
https://farmtable.com.au/build/hazelnut-gross-margin-profitability-analysis/
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$3,047 + labour $500 + tree 

guard stakes $720 = $4,267) 

Time from planting to first yield  4 years https://www.agrifutures.com.

au/farm-diversity/hazelnuts/  

Time from planting to maximum yield  6 years As above 

Average annual yield for 0-3 year old 

trees  

0 t per ha Estimate by Agtrans 

Research 

Average annual yield for 4 year old trees  1 t per ha As above 

Average annual yield for 5 year old trees  2 t per ha  As above 

Average annual yield for 6+ year old trees  3 t per ha https://www.agrifutures.com.

au/farm-diversity/hazelnuts/  

SCENARIO: WITHOUT EXPANSION OF THE HAZELNUT INDUSTRY IN WARM 

CLIMATES 

Alternate land use Irrigated barley, 

potatoes, 

canola 

Claudio Cavallini, pers. 

comm., 2018 

Gross margin – irrigated barley production $158 per ha  https://www.dpi.nsw.gov.au/_

_data/assets/pdf_file/0018/1

76022/Murray-valley-

budgets-Barley.pdf  

SCENARIO: WITH EXPANSION OF THE HAZELNUT INDUSTRY IN WARM CLIMATES 

Gross margin – hazelnut production  $8,690 per ha  https://farmtable.com.au/buil

d/hazelnut-gross-margin-

profitability-analysis  

Area planted to hazelnuts each year from 

2018-2027 due to PRJ-007666  

10 ha per 

annum 

Estimate by Agtrans 

Research after discussions 

with project and industry 

personnel 

Probability of realising outcome  100% As above 

Probability of realising impact  90% As above 

 

Table 13: Summary of Assumptions for Impact 3 

Variable Assumption Source 

GENERAL 

Total area of tropical orchards in 
cyclonic areas of QLD and NT in 2018 

581 ha  Estimate by Agtrans Research 
based on conversations with 
Yan Diczbalis, QLD DAF and 
published data in 
https://www.agrifutures.com.au/
wp-
content/uploads/publications/12-
050.pdf  

Probability of category 3, 4 or 5 cyclone 
in any given year  

5% Estimate by Agtrans based on 
cyclone risk figures for Mission 
Beach reported pg. 22 Appendix 
to PRJ-007678 Final Report 

Average time from planting to first yield 
for tropical orchard crops (including 

4 years Estimate by Agtrans Research 
based on conversations with 

https://www.agrifutures.com.au/farm-diversity/hazelnuts/
https://www.agrifutures.com.au/farm-diversity/hazelnuts/
https://www.agrifutures.com.au/farm-diversity/hazelnuts/
https://www.agrifutures.com.au/farm-diversity/hazelnuts/
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0018/176022/Murray-valley-budgets-Barley.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0018/176022/Murray-valley-budgets-Barley.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0018/176022/Murray-valley-budgets-Barley.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0018/176022/Murray-valley-budgets-Barley.pdf
https://farmtable.com.au/build/hazelnut-gross-margin-profitability-analysis
https://farmtable.com.au/build/hazelnut-gross-margin-profitability-analysis
https://farmtable.com.au/build/hazelnut-gross-margin-profitability-analysis
https://www.agrifutures.com.au/wp-content/uploads/publications/12-050.pdf
https://www.agrifutures.com.au/wp-content/uploads/publications/12-050.pdf
https://www.agrifutures.com.au/wp-content/uploads/publications/12-050.pdf
https://www.agrifutures.com.au/wp-content/uploads/publications/12-050.pdf


 

28 

dragon fruit, rambutan, mangosteen, 
jackfruit, pomelo, durian, guava, 
carambola, sarsop, achacha)   

Yan Diczbalis, QLD Department 
of Agriculture and Fisheries 
(DAF) 
 Average time from planting to maximum 

yield for tropical orchard crops  
10 years 

SCENARIO: WITHOUT TROPICAL ORCHARD TRELLISING IN QLD AND NT 

Average gross margin – conventional 
system (without trellising) mature 
orchard  

$10,000/ha As above and published data 
(http://www.blisslogicaccountant
s.com.au/wp-
content/uploads/2012/11/ORCH
ARD-GROSS-MARGIN.pdf)  

Average losses caused to conventional 
system mature orchard by category 3, 4 
or 5 cyclones 

$50,000/ha Estimated by Agtrans Research 
as 5 times the gross margin – for 
conventional system mature 
orchard 

SCENARIO: WITH TROPICAL ORCHARD TRELLISING IN QLD AND NT DUE TO THE 
PROJECT INVESTMENT  

Capital cost of establishing trellising in 
a tropical fruit tree orchard  

$15,000/ha Estimate by Agtrans Research 
based on conversations with 
Yan Diczbalis, QLD DAF 
 

Operational cost of pruning, training 0-4 
year old orchard trees  

$500/ha  

Area planted to trellised tropical 
orchards each year from 2018-2028 
attributable to PRJ-007678  

11 ha/annum 
(2019) 
17 ha /annum 
(2020-2029) 

Average annual gross margin benefit of 
trellising to tropical orchard growers 

10% 

Average losses caused to trellised 
tropical orchards by category 3, 4 or 5 
cyclones 

$0/ha 

Probability of realising outcome 
(change to trellising) 

50% Estimate by Agtrans Research 
 

Probability of realising impact given 
outcome  

100% 

 

Table 14: Summary of Assumptions for Impact 4 

Variable Assumption Source 

GENERAL 

Wholesale revenue from lemon 

myrtle excluding Australian Native 

Lemon Myrtle Farms (ANLMF) 

$7 m per annum Agtrans Research after 

discussions with Gary 

Mazzorana, 2013   

Area of trees excluding ANLMF 70 ha  Agtrans Research after 

discussions with Gary 

Mazzorana, 2013  

Area of trees of ANLMF  140 ha  Assumed twice area of non-

ANLMF industry  

Wholesale revenue per ha (non-

ANLMF) 

$100,000 per ha  Gary Mazzorana, 2013  

Wholesale revenue per ha  for 

ANLMF  

$120,000 per ha 

(20% premium 

20% based on Smith, 2010 

http://www.blisslogicaccountants.com.au/wp-content/uploads/2012/11/ORCHARD-GROSS-MARGIN.pdf
http://www.blisslogicaccountants.com.au/wp-content/uploads/2012/11/ORCHARD-GROSS-MARGIN.pdf
http://www.blisslogicaccountants.com.au/wp-content/uploads/2012/11/ORCHARD-GROSS-MARGIN.pdf
http://www.blisslogicaccountants.com.au/wp-content/uploads/2012/11/ORCHARD-GROSS-MARGIN.pdf
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over non-

organic) 

SCENARIO: WITHOUT INCREASED RESISTANCE FROM BREEDING   

Conventional production :  

Current control  Assumed 

continuation of 

effective control 

with soft 

chemicals  

Agtrans Research  

Added cost of soft chemicals   $5,000 per ha 

per annum  

Estimate by Agtrans Research  

Organic production (ANMLF):   

Current control  Cutting out 

areas affected  

Agtrans Research  

Costs of management   20% of gross 

revenue per 

annum  

Agtrans Research, based on 

(20%-60% reduction in 

productivity (Entwistle, 2015, 

unpublished RIRDC report 

supplied by David Lee, pers. 

comm., 2018)   

SCENARIO: WITH INCREASED RESISTANCE and HIGHER YIELDS  FROM BREEDING  

Probability of clones produced with 

increased resistance and higher 

yields  

75% Agtrans Research  

Yield increase from new clones  15% Conservative estimate by 

Agtrans Research but could be 

higher (David Lee, pers. comm., 

2018) 

Year of first available clones bred 

with resistance and higher yields   

2026 Conservative estimate by 

Agtrans Research, but could be 

earlier, depending on level of 

funding to progress the breeding 

(David Lee, pers. comm., 2018)  

Years of planting of new clones  2026-2032  

(7 years) 

Agtrans Research  

Cost of establishing new  clones  $5,000 per ha  

Probability of uptake given output  90% 

Year of first full production from 

clones with resistance and higher 

yields   

4 years after 

planting, 

commencing 

2030 

Conservatively estimated by 

Agtrans Research (as a small 

harvest occurs after 2 years) 

Attribution to Project   15%, allowing 

for attribution to 

costs of 

breeding 

program   

Agtrans Research  
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Savings from avoided chemical use  $5,000 per ha 

from chemicals 

from 2030 

Savings from added management 

costs (organic production)   

20% of grower 

revenue per 

annum from 

2030 

 

Table 15: Summary of Assumptions for Impact 5 

Variable Assumption Source 

Pre-project throughput and price for Wadeye Women’s Centre  

Throughput in 2014  10 tonnes per annum Various, including ABC News at 

http://www.abc.net.au/news/rural/2

015-11-16/first-indigenous-kakadu-

plum-plantation-ready-for-

harvest/6939156 

Price  $10,000 per tonne  https://www.agrifutures.com.au/wp-

content/uploads/publications/18-

003.pdf  pg. 24 

 

With Project Investment:   

Throughput from 2018 10 tonnes per annum plus 1 

tonne per annum increase 

from 2018 to 2027 and then 

capped at 20 tonnes per 

annum in 2027 and thereafter 

Agtrans Research based on 

discussions with Yasmina 

Sultanbawa  

Price from 2018  5% increase per annum from 

2018 for four years due to 

Quality Assurance (QA) and 

other project outputs and 

then capped at fourth year 

price   

Note: Assumed that (i) part of the higher value of processed product due to QA (and other 

project outputs) is passed on to the harvest price of the fruit; (ii) another part of the higher 

value obtained for the processed product is assumed to cover processing and packaging 

costs.           

Risk factors  

Probability of outcome 

(adoption) 

75% Agtrans Research  

Probability of impact 

assuming adoption 

100% 

 

Table 16: Summary of Assumptions for Impact 6 

Variable Assumption Source 

General Assumptions 

AgriFutures investment in 

NEPI 2010-11 

$1,365,383 RIRDC, 2011 

https://www.agrifutures.com.au/wp-content/uploads/publications/18-003.pdf
https://www.agrifutures.com.au/wp-content/uploads/publications/18-003.pdf
https://www.agrifutures.com.au/wp-content/uploads/publications/18-003.pdf
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AgriFutures investment in 

NEPI 2011-12 

$1,628,424 RIRDC, 2012b 

AgriFutures investment in 

NEPI 2012-13 

$1,044,206 RIRDC, 2013 

AgriFutures investment in 

NEPI 2013-14 

$1,438,363 RIRDC, 2014b 

AgriFutures investment in 

NEPI 2014-15 

$1,230,807 RIRDC, 2015b 

AgriFutures investment in 

NEPI 2015-16 

$1,224,651 RIRDC, 2016 

AgriFutures investment in 

NEPI 2016-17 

$1,351,692 RIRDC, 2017 

Average annual investment 

in NEPI 

$1,326,218 ($1,365,383 + $1,628,424 + 

$1,044,206 + $1,438,363 + 

$1,230,807+ $1,224,651 + 

$1,351,692)/7 

Nominal Investment in 

Native Food projects PRJ-

005158, PRJ-007524, PRJ-

008883, PRJ-009026, PRJ-

009588, PRJ-009594, PRJ-

009613, PRJ-010102, PRJ-

010103, and PRJ-010343 

$2,856,261 over 7 years Sourced from AgriFutures’ 

Annual Report documents  

Average annual investment 

in Native Foods 

$408,037 $2,856,261/7 

Impact due to Project 010102 

Efficiency Dividend  5% Agtrans Research 

Period efficiency dividend 

delivered (years ended 

June) 

2019-2023  

First year of efficiency 

dividend  

2019 

Final year of efficiency 

dividend 

2023 

Average yearly investment 

required without the project  

$428,439 $408,037 * (1+5%) 

Benefit per year for five 

years 

$20,402 p.a.  $428,439 - $408,037 

Percentage of efficiency 

dividend delivered 2019 –

2023 

100% Agtrans Research 

 

Table 17: Summary of Assumptions for Impact 7 

Variable Assumption Source 

SCENARIO: WITHOUT THE AUSTRALIAN TRUFFLE GROWERS GUIDE 
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Alternate land use to truffles in Western 
Australia (WA) 

Dairy Assumed by Agtrans 
Research based on 
conversations with Peter 
Stahle, Truffle Growers 
Association 

Gross margin – dairy production WA $1,991/ha https://www.agric.wa.gov.au/
sites/gateway/files/Gross%2
0margin%20analysis%20-
%20Example%202%20-
%20Dairy_0.pdf  

SCENARIO: WITH THE AUSTRALIAN TRUFFLE GROWERS GUIDE 

Cost of truffle orchard establishment  $30,000/ha http://trufflegrowers.com.au/g
rowing-truffles/  

Average farm-gate price truffles  $950/kg Estimate by Agtrans 
Research based on 
discussions with Duncan 
Farquhar, AgriFutures 
Australia and others in the 
truffle industry 

Time from planting to first yield  4 years  As above 
 Time from planting to maximum yield  15 years  

Average gross margin: 0-4 year old 
orchard 

-$7,148/ha Estimated by Agtrans 
Research 
 
 

Average gross margin: 5-14 year old 
orchard  

$106,852/ha 

Average gross margin 15+ year old 
orchard  

$230,000/ha 

Annual new area planted to truffle 
orchards each year  

2 ha/annum Estimated by Agtrans 
Research based on 
discussions with Duncan 
Farquhar, AgriFutures 
Australia and others in the 
truffle industry 

Period of new planting  2018-2027  

Probability of realising outcome  25% Estimated by Agtrans 
Research 
 

Probability of realising impact given 
outcome  

75% 

 

  

https://www.agric.wa.gov.au/sites/gateway/files/Gross%20margin%20analysis%20-%20Example%202%20-%20Dairy_0.pdf
https://www.agric.wa.gov.au/sites/gateway/files/Gross%20margin%20analysis%20-%20Example%202%20-%20Dairy_0.pdf
https://www.agric.wa.gov.au/sites/gateway/files/Gross%20margin%20analysis%20-%20Example%202%20-%20Dairy_0.pdf
https://www.agric.wa.gov.au/sites/gateway/files/Gross%20margin%20analysis%20-%20Example%202%20-%20Dairy_0.pdf
https://www.agric.wa.gov.au/sites/gateway/files/Gross%20margin%20analysis%20-%20Example%202%20-%20Dairy_0.pdf
http://trufflegrowers.com.au/growing-truffles/
http://trufflegrowers.com.au/growing-truffles/
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Results 

The impact assessment for the NEPI Program (1 January 2015 to 30 June 2018) was 

conducted according to the CRRDC Impact Assessment Guidelines (CRRDC, 2014).  

All past costs and benefits were expressed in 2017/18 dollar terms using the Implicit Price 

Deflator for Gross Domestic Product (ABS, 2018).  For the AgriFutures components of the 

project investments, the cost of managing the AgriFutures funding was added to the 

AgriFutures contribution for each project via a management cost multiplier (1.307). This 

multiplier was estimated based on the average share of ‘employee benefits’ and ‘supplier’ 

expenses in total AgriFutures’ expenditure reported in the AgriFutures Cash Flow Statements 

(RIRDC Annual Reports, 2014 to 2017). This multiplier then was applied to the nominal 

investment by AgriFutures Australia shown in Table 4.  

All benefits after 2017/18 also were expressed in 2017/18 dollar terms. All costs and benefits 

were discounted to 2017/18 using a discount rate of 5%. The MIRR was estimated using a 

5% reinvestment rate. The base analysis used the best estimates of each variable, 

notwithstanding a high level of uncertainty for many of the estimates. All analyses ran for the 

length of the investment period plus 30 years from the last year of investment (2017/18) to 

the final year of benefits assumed. 

Investment Criteria 

Two analyses were carried out at a NEPI Program level. In the first analysis, the present 

value of the benefits for the seven projects valued was compared to the total investment in 

the Program population (investment in all 34 projects). As there are likely to be some positive 

benefits from the projects where impacts were not explicitly valued, the results from this 

analysis are likely to represent a lower bound set of investment criteria for the Program.  

Table 18 and Table 19 show the ‘lower bound’ investment criteria estimated for the different 

periods of benefits for the total investment and for the AgriFutures investment respectively. 

Table 18: Lower Bound Investment Criteria for Total Investment in the NEPI Program  

(34 Projects) (Discount rate 5%) 

Investment Criteria Years from last year of investment 

0 5 10 15 20 25 30 

Present value of benefits ($m) 0.34 0.91 3.66 7.19 12.05 16.23 19.03 

Present value of costs ($m) 16.00 16.00 16.00 16.00 16.00 16.00 16.00 

Net present value ($m) -15.66 -15.09 -12.34 -8.81 -3.95 0.23 3.03 

Benefit-cost ratio 0.02 0.06 0.23 0.45 0.75 1.01 1.19 

Internal rate of return (%) negative negative negative negative 3.2 5.1 5.9 

Modified internal rate of return (%) negative negative negative 0.3 3.7 5.1 5.6 
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Table 19: Lower Bound Investment Criteria for the AgriFutures Investment in the NEPI 
Program (34 Projects) (Discount rate 5%) 

Investment Criteria Years from last year of investment 

0 5 10 15 20 25 30 

Present value of benefits ($m) 0.27 0.57 2.17 4.25 7.51 10.43 12.47 

Present value of costs ($m) 7.46 7.46 7.46 7.46 7.46 7.46 7.46 

Net present value ($m) -7.19 -6.89 -5.29 -3.21 0.05 2.97 5.01 

Benefit-cost ratio 0.04 0.08 0.29 0.57 1.01 1.40 1.67 

Internal rate of return (%) negative negative negative 0.6 5 6.9 7.7 

Modified internal rate of return (%) negative negative negative 1.6 5.0 6.3 6.7 

 

The second analysis refers to the same set of valued benefits (estimated present value of 

benefits (PVB) of $19.03m at a 5% discount rate, 30 years from the last year of investment) 

but compared them to the specific investment costs of only the seven projects generating the 

benefits. This second analysis is likely to estimate an upper bound set of investment criteria 

for the NEPI Program investment, as the analysis focused on the highest impact projects. 

Table 20 and Table 21 show the ‘upper bound’ investment criteria estimated for the different 

periods of benefits for the total investment and for the AgriFutures investment respectively. 

Table 20: Upper Bound Investment Criteria for Total Investment in the NEPI Program (7 
Projects) (Discount rate 5%) 

Investment Criteria Years from last year of investment 

0 5 10 15 20 25 30 

Present value of benefits ($m) 0.34 0.91 3.66 7.19 12.05 16.23 19.03 

Present value of costs ($m) 4.96 4.96 4.96 4.96 4.96 4.96 4.96 

Net present value ($m) -4.62 -4.06 -1.30 2.23 7.09 11.27 14.07 

Benefit-cost ratio 0.07 0.18 0.74 1.45 2.43 3.27 3.83 

Internal rate of return (%) negative negative 2.0 8.0 11.0 12.2 12.6 

Modified internal rate of return (%) negative negative 2.5 7.2 9.2 9.6 9.4 

 

Table 21: Upper Bound Investment Criteria for the AgriFutures Investment in the NEPI 
Program (7 Projects) (Discount rate 5%) 

Investment Criteria Years from last year of investment 

0 5 10 15 20 25 30 

Present value of benefits ($m) 0.27 0.57 2.17 4.25 7.51 10.43 12.47 

Present value of costs ($m) 2.52 2.52 2.52 2.52 2.52 2.52 2.52 

Net present value ($m) -2.24 -1.94 -0.34 1.74 5.00 7.92 9.95 

Benefit-cost ratio 0.11 0.23 0.86 1.69 2.99 4.15 4.96 

Internal rate of return (%) Negative negative 3.5 9.3 12.5 13.7 14.1 

Modified internal rate of return (%) Negative negative 3.7 8.3 10.3 10.7 10.4 

 

Figure 1 illustrates the undiscounted cash flows for the estimated total benefits from the 

seven projects valued and the total RD&E investment costs for the NEPI Program. 
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Figure 1: Annual Undiscounted Cash Flows for Estimated Total Expected Benefits and Total 

RD&E Investment Costs for the AgriFutures NEPI Program 

 

 

Sensitivity Analysis 

Sensitivity analyses were undertaken for the total investment with benefits taken over the life 

of the investment plus 30 years from the last year of investment.  All other variables were 

kept constant at base values. 

A sensitivity analysis was carried out on the discount rate as shown in Table 22.  This 

analysis refers to the seven projects where benefits were valued and includes the investment 

for all 34 projects (lower bound).  The results showed a moderate sensitivity to the discount 

rate. This is largely due to the significant proportion of benefits that occur well into the future 

and are therefore more heavily influenced by discounting. 

Table 22: Sensitivity to Discount Rate (Lower Bound Analysis)  
(Total investment, 30 years) 

Investment Criteria Discount rate 

0% 5% (base) 10% 

Present value of benefits ($m) 47.27 19.03 8.97 

Present value of costs ($m) 13.88 16.00 18.44 

Net present value ($m) 33.39 3.03 -9.47 

Benefit-cost ratio 3.40 1.19 0.49 
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A second sensitivity analysis was carried out on the discount rate as shown in Table 23.  This 

analysis refers to the seven projects where benefits were valued and includes the investment 

for these seven projects only (upper bound).  The results also showed a moderate sensitivity 

to the discount rate.  

Table 23: Sensitivity to Discount Rate (Upper Bound Analysis)  
(Total investment, 30 years) 

Investment Criteria Discount rate 

0% 5% (base) 10% 

Present value of benefits ($m) 47.27 19.03 8.97 

Present value of costs ($m) 4.18 4.96 5.89 

Net present value ($m) 43.10 14.07 3.08 

Benefit-cost ratio 11.32 3.83 1.52 

 

Contribution to Total Benefits 

The total PVB is made up of seven key valued impacts described previously. Table 24 shows 

the relative contribution of each of the seven benefits to the total PVB. 

 

Table 24: Contribution of Individual Impacts to the Total PVB 

Benefit PVB ($m) % of Total PVB 

Impact 1: PRJ-006635 4.18 21.9% 

Impact 2: PRJ-007666 4.76 25.0% 

Impact 3: PRJ-007678 2.19 11.5% 

Impact 4: PRJ-008883 1.15 6.1% 

Impact 5: PRJ-009588 1.81 9.5% 

Impact 6: PRJ-010102 0.09 0.5% 

Impact 7: PRJ-010132 4.85 25.5% 

Total Benefits 19.03 100.0% 
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Confidence Rating 

The results produced are highly dependent on the assumptions made, many of which are 

uncertain. There are two factors that warrant recognition. The first factor is the coverage of 

impacts valued. Where there are multiple types of impacts it is often not possible to quantify 

all the impacts that may be linked to the investment. The second factor involves uncertainty 

regarding the assumptions made, including the linkage between the research and the 

assumed outcomes.  

A confidence rating based on these two factors has been given to the results of the 

investment analysis and is reported in Table 25.  The rating categories used are High, 

Medium and Low, where:  

High:  denotes a good coverage of impacts valued or reasonable confidence in 

the assumptions made  

Medium:  denotes only a reasonable coverage of impacts valued or some 

uncertainties in assumptions made  

Low:  denotes a poor coverage of impacts valued or many uncertainties in 

assumptions made   

Table 25: Confidence in Investment Criteria for the Program 

Coverage of Impacts 
Confidence in 

Assumptions 

Medium-Low Medium-Low 
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Conclusion 

Across the 34 projects, there was a wide range of impacts and/or potential impacts identified 

with most being economic in nature. A number of these impacts were valued.   

Two sets of analyses and corresponding investment criteria were reported for the investment 

in the AgriFutures’ NEPI RD&E Program. One analysis refers to the seven projects where 

significant impacts were identified and valued. These projects were: 

 PRJ-006635: To investigate closed production systems for ornamental ginger 
production 

 PRJ-007666: Hazelnuts in Australia: Opportunities for long term development 

 PRJ-007678: Improving the capacity of Primary Industries to withstand cyclonic winds 

 PRJ-008883: Myrtle Rust screening in lemon myrtle provenance plantings (Pt 2) 

 PRJ-009588: Monitoring quality and bioactivity of Kakadu Plum in the NT 

 PRJ-010102: Australian Native Foods Information and Extension Project 

 PRJ-010132: The Australian Truffle Growers Guide 
 
Total funding for the seven projects where impacts were valued totalled approximately $4.96 

million (present value terms) and produced aggregate total expected benefits of $19.03 

million (present value terms). This gave an estimated net present value (NPV) of $14.07 

million, a benefit-cost ratio (BCR) of 3.8 to 1, an internal rate of return (IRR) of 12.6% and a 

modified internal rate of return (MIRR) of 9.4%.  The investment in the seven projects valued 

represented approximately 31.0% of total funding (present value terms) for the 34 projects in 

the evaluation population. 

When the benefits for the impacts valued were compared to the total investment in all 34 

projects in the population, this lowered the investment criteria.  Funding for all projects in the 

population totalled approximately $16.0 m (present value terms).  When compared to the 

same value of benefits from the seven projects ($19.03 m), the investment produced an 

estimated NPV of $3.03 m (present value terms), a BCR of approximately 1.2 to 1, an IRR of 

5.9%, and a MIRR of 5.6%. 

It was noted that the investment criteria for the AgriFutures’ investment were higher than for 

the total investment. This was largely due to the fact that approximately 25% of the total 

present value of benefits was contributed by project PRJ-010132 (truffles) and AgriFutures 

funded 100% of that project investment. This led to a higher proportion of benefits being 

attributed to the AgriFutures investment.  
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Part 2: Economic Evaluation of 

AgriFutures’ Investment in the New and 

Emerging Animal Industries RD&E 

Program (2013-2018) 

Introduction 

The AgriFutures’ New and Emerging Animal Industries Program covers a diverse range of 

new, emerging and developing animal industries. Industries covered by the NEAI RD&E Plan 

include: 

 Alpaca, 

 Buffalo, 

 Deer, 

 Fibre Goat, 

 Kangaroo, 

 Crocodile, 

 Dairy Goat & Sheep, 

 Duck, 

 Emu, 

 Game Bird, 

 Marron, 

 Mulloway, 

 Rabbit, and 

 Redclaw. 

Four of the industries listed above (buffalo, deer, fibre goat, and kangaroo) have statutory 

levies in place and one (alpaca) makes voluntary annual industry contributions to fund 

RD&E. RD&E for other, non-levied industries is funded by AgriFutures’ core funding. 

The main objective of the NEAI Program was to conduct RD&E for new, developing and 

maturing animal industries that contribute to the profitability, sustainability and productivity of 

regional Australia (RIRDC, 2014a). 

Animal Industries – New, Developing and Maturing RD&E Plan 

(2013-2018) 

A wide range of industries fall within the NEAI Program’s scope. Four animal industries 

(buffalo, deer, fibre goat and kangaroo) currently have statutory levies, while a fifth industry 

(alpaca) makes an annual voluntary contribution to RD&E through its industry association. 

Other industries, such as emu, marron, and crocodile, do not have a levy or voluntary 

contribution arrangement and are funded through AgriFutures’ core funding (RIRDC, 2014a). 

The NEAI Program five-year RD&E Plan (1 July 2013 to 30 June 2018) defined four RD&E 

objectives: 
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1. Provide new and developing animal industries with regular and up-to-date market 

assessments. 

2. Enhance industry success through targeted industry-specific RD&E. 

3. Facilitate new industry growth through multi-disciplinary approaches that potentially 

advantage several industries. 

4. Improve capacity across new and developing animal industries. 

The NEAI Program RD&E Plan also sets out sub-programs with additional objectives for the 

five industries that contributed to RD&E funding through levies and/or voluntary contributions. 

Project Population for the NEAI RD&E Program Evaluation 

The initial project population considered for evaluation, supplied by AgriFutures, consisted of 

51 RD&E project investments. Based on the evaluation’s objectives and population definition 

described previously, a number of projects were excluded from the population for the 

following reasons: 

 Ten projects were excluded because funding concluded prior to 1 July 2013. 

 A further eight projects were excluded because project funding continued beyond 30 

June 2018. 

 Finally, three ‘small’ projects (those with a total investment of < $25,000) were 

excluded.  

The final NEAI Program project population for evaluation consisted of 30 projects 

representing 98% of the value of projects funded under the relevant five-year RD&E Plan. At 

the time of evaluation, of the 30 projects to be included, 28 had been completed and two 

were due to be completed by 30 June 2018. Project data supplied by AgriFutures indicated 

that five of the 30 projects did not have a final report available. Table 26 shows the list of 

projects included for the NEAI RD&E Program evaluation. 
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Table 26: Project Population for the NEAI RD&E Program Evaluation 

Project Code Project Title Start Finish Principal Investigator 

PRJ-002551 Optimising genetics, reproduction and nutrition of dairy sheep and goats. 15/08/08 31/03/14 Cameron, Alexander 

PRJ-003781 Marron Production Enhancement 26/09/08 27/02/15 Luckens, John 

PRJ-005085 Developing an Effective Diluent for Transport of Rabbit Semen 20/12/10 1/01/15 Bathgate, Roslyn 

PRJ-005157 Development of a polychaete worm aquaculture industry in SA 1/01/10 1/06/16 Mair, Graham 

PRJ-005355 Molecular selection tools for the Australian crocodile industry 20/12/10 30/04/15 Miles, Lee 

PRJ-005806 Optimising mulloway farming through better feed and hatchery practices 24/06/11 31/12/14 Guy, Jeff 

PRJ-007806 Valuable behavioural phenotypes in Australian farm dogs 1/02/12 15/06/15 McGreevy, Paul 

PRJ-008527 Factors impacting Australian Alpaca meat and methods to improve quality 30/09/12 31/07/15 Bush, Russell 

PRJ-008536 Boosting Redclaw Industry Productivity with Improved Nutrition & Feed Management 18/08/12 31/12/15 Pirozzi, Igor 

PRJ-008777 Indigenous Pastoral Consultancy Services-Stage 1 29/09/12 21/12/13 McClelland, Robert 

PRJ-008834 Alpaca immunoglobulins phase 2 15/02/13 20/10/15 Padula, Andrew 

PRJ-008953 Indigenous pastoral project pilots - NT 31/05/13 30/11/13 MacDonald, Neil 

PRJ-008957 Indigenous pastoral project pilots - QLD 31/05/13 30/11/13 Porchun, Susan 

PRJ-008958 Indigenous pastoral project pilots - WA 8/07/13 30/11/13 Chmielewski, Mark 

PRJ-008974 Animal industries research and development facilitator 19/06/13 7/11/13 Williams, Scott 

PRJ-009481 Indigenous pastoral project extension and evaluation - NT 22/11/13 2/06/14 MacDonald, Neil 

PRJ-009507 Indigenous pastoral project extension and evaluation - QLD 22/12/13 2/06/14 Porchun, Susan 

PRJ-009508 Indigenous pastoral project extension and evaluation - WA 22/11/13 2/06/14 Chmielewski, Mark 

PRJ-009512 Indigenous Pastoral Project evaluation component 29/11/13 18/08/14 Lawson, Simone 
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PRJ-009543 Indigenous Pastoral Project PowerPoint presentation 13/01/14 5/04/14 McClelland, Robert 

PRJ-009685 Optimising stock movement in processing plants and lairage - Stage 1 Dogs 28/06/14 30/09/17 McGreevy, Paul 

PRJ-009989 Feasibility of a sustainable harvest of Agile wallabies in NT 1/06/15 30/05/18 Hunt, Warren 

PRJ-009991 A review of barriers to the provision of processing facilities for new animals 15/12/14 30/05/15 Perkins, Winifred 

PRJ-009993 Communications for the dairy and fibre goat animal welfare standards/guidelines 30/05/15 30/03/17 Wall, Kelly 

PRJ-009994 Development of game birds welfare standards and guidelines 30/05/15 1/04/18 Wall, Kelly 

PRJ-010047 Cross Industry Biosecurity and Emergency Animal Disease Awareness 30/05/15 1/08/17 Rowland, Duncan 

PRJ-010227 Providing new and emerging animal industries with up to date market assessments 12/04/16 9/12/16 Clarke, Michael 

PRJ-010272 An assessment of the population and farm gate value of Australian dairy goats 24/02/17 1/06/17 Cowled, Brendan 

PRJ-010407 A 10-year R&D Plan for growing the Australian camel milk industry 30/04/16 9/09/16 Gee, Philip 

PRJ-010730 Australian Camel Milk Industry Forum 7/04/17 31/07/17 Letherbridge, Mark 

Totals 30 Projects 

Source: AgriFutures Australia 
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Evaluation Method 

The evaluation approach was to identify and briefly describe objectives, outputs, outcomes, 

and impacts for each project investment. The individual project outcomes and impacts were 

then integrated and described at the aggregate NEAI Program level. The principal economic, 

environmental and social impacts at the Program level were then summarised in a triple 

bottom line table.  

Some, but not all, of these impacts were then valued in monetary terms. Based on the extent 

of impact associated with each project in the above process, selected projects were chosen 

for valuation of their individual impact(s) or their contribution to an aggregated impact. This 

resulted in valuation of impacts from a total of ten projects from the evaluation population (30 

projects) and these are deemed to represent the principal benefits derived from the NEAI 

Program investment and for which appropriate assumptions could be made for valuation. 

This allowed two key sets of aggregate investment criteria to be produced: 

 The costs and benefits for the ten projects were aggregated to form a set of investment 
criteria for this subset of projects. The results represent an upper limit for the NEAI 
Program’s economic impact when the benefits are compared with the costs of only 
those ten projects.  

 The benefits for the ten projects are aggregated and compared with the costs of all 30 
projects in the population, to provide a lower limit for the Program’s investment criteria.  

The number of, and total investment in, the 30 projects that were included in the analysis is 

shown in Table 27, classified and aggregated according to the four strategic objectives of the 

NEAI RD&E Plan. 

Table 27: Number and Total Investment of Projects in the Population by NEAI RD&E Plan 
Objective 

Strategic Objective as in the NEAI RD&E Plan: 2013-

2018 

No. of 

Projects 

Total 

Investment  

($ Nominal)(a)  

Percentage 

of Total 

Value 

Objective 1: Provide new and developing animal industries 

with regular and up-to-date market assessments  
2 157,975 2.2% 

Objective 2: Enhance industry success through targeted 

industry-specific RD&E 
14 5,715,550 80.7% 

Objective 3: Facilitate new industry growth through multi-

disciplinary approaches that potentially advantage several 

industries 

3 426,486 6.0% 

Objective 4: Improve capacity across new and developing 

animal industries 
2 102,852 1.5% 

Indigenous Pastoral Program(b) 9 680,991 9.6% 

Total 30 7,083,854 100.0% 

Source: AgriFutures Australia project documentation 

(a) AgriFutures and Other funding (cash and in-kind) over the life of the projects in the evaluation population 
(b) AgriFutures’ undertook projects as part of the Indigenous Pastoral Program (IPP). The IPP is a multi-agency 

program assisting Indigenous landholders, particularly in the NT, to develop sustainable pastoral enterprises. 
For more information see: http://www.ilc.gov.au/Home/What-We-Do/Project-Profiles/Indigenous-Pastoral-
Program 
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Project Descriptions 

Overview 

Table 28 provides a simplified summary list of just the AgriFutures’ project codes and titles 

for all 30 projects defined in the NEAI Program evaluation population. 

Table 28: Projects Included in the Evaluation Population (in order of Project Code) 

Project Code Project Title 

PRJ-002551 Optimising genetics, reproduction and nutrition of dairy sheep and goats. 

PRJ-003781 Marron Production Enhancement 

PRJ-005085 Developing an Effective Diluent for Transport of Rabbit Semen 

PRJ-005157 Development of a polychaete worm aquaculture industry in SA 

PRJ-005355 Molecular selection tools for the Australian crocodile industry 

PRJ-005806 Optimising mulloway farming through better feed and hatchery practices 

PRJ-007806 Valuable behavioural phenotypes in Australian farm dogs 

PRJ-008527 Factors impacting Australian Alpaca meat and methods to improve quality 

PRJ-008536 Boosting Redclaw Industry Productivity with Improved Nutrition & Feed Management 

PRJ-008777 Indigenous Pastoral Consultancy Services-Stage 1 

PRJ-008834 Alpaca immunoglobulins phase 2 

PRJ-008953 Indigenous pastoral project pilots - NT 

PRJ-008957 Indigenous pastoral project pilots - QLD 

PRJ-008958 Indigenous pastoral project pilots - WA 

PRJ-008974 Animal industries research and development facilitator 

PRJ-009481 Indigenous pastoral project extension and evaluation - NT 

PRJ-009507 Indigenous pastoral project extension and evaluation - QLD 

PRJ-009508 Indigenous pastoral project extension and evaluation - WA 

PRJ-009512 Indigenous Pastoral Project evaluation component 

PRJ-009543 Indigenous Pastoral Project PowerPoint presentation 

PRJ-009685 Optimising stock movement in processing plants and lairage - Stage 1 Dogs 

PRJ-009989 Feasibility of a sustainable harvest of Agile wallabies in NT 

PRJ-009991 A review of barriers to the provision of processing facilities for new animals 

PRJ-009993 Communications for the dairy and fibre goat animal welfare standards/guidelines 

PRJ-009994 Development of game birds welfare standards and guidelines 

PRJ-010047 Cross Industry Biosecurity and Emergency Animal Disease Awareness 

PRJ-010227 Providing new and emerging animal industries with up to date market assessments 

PRJ-010272 An assessment of the population and farm gate value of Australian dairy goats 

PRJ-010407 A 10-year R&D Plan for growing the Australian camel milk industry 

PRJ-010730 Australian Camel Milk Industry Forum 
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Project Logical Frameworks 

A full description of each of the 30 projects in a logical framework is provided in Appendix B. 
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Project Investment Costs 

The following tables show the annual investment (nominal $) for both AgriFutures (Table 29) and other investors (Table 30). Table 31 provides 

the total investment by year from both sources for each project. 

Table 29: AgriFutures Australia Investment by Project for Years Ending  
30 June 2009 to June 2018 

Project Code 

Year Ended 30 June 

Total 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

PRJ-002551 59,250 59,250 79,000 79,000 30,000 9,500 0 0 0 0 316,000 

PRJ-003781 37,250 37,250 52,200 51,500 0 10,000 0 0 0 0 188,200 

PRJ-005085 0 0 29,400 79,900 67,500 5,000 26,599 0 0 0 208,399 

PRJ-005157 0 18,350 14,900 10,000 5,472 47,581 8,400 0 0 0 104,703 

PRJ-005355 0 0 12,600 41,000 26,000 11,400 10,000 0 0 0 101,000 

PRJ-005806 0 0 39,050 54,550 46,400 6,150 0 0 0 0 146,150 

PRJ-007806 0 0 0 100,000 178,000 98,000 68,000 0 0 0 444,000 

PRJ-008527 0 0 0 0 30,000 30,000 0 20,000 0 0 80,000 

PRJ-008536 0 0 0 0 31,000 36,700 22,200 10,000 0 0 99,900 

PRJ-008777 0 0 0 0 171,180 24,000 0 0 0 0 195,180 

PRJ-008834 0 0 0 0 80,000 20,000 0 0 0 0 100,000 

PRJ-008953 0 0 0 0 10,000 20,000 0 0 0 0 30,000 

PRJ-008957 0 0 0 0 10,000 20,000 0 0 0 0 30,000 

PRJ-008958 0 0 0 0 0 30,000 0 0 0 0 30,000 

PRJ-008974 0 0 0 0 55,675 15,750 0 0 0 0 71,425 

PRJ-009481 0 0 0 0 0 76,599 0 0 0 0 76,599 

PRJ-009507 0 0 0 0 0 76,500 0 0 0 0 76,500 
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PRJ-009508 0 0 0 0 0 76,599 0 0 0 0 76,599 

PRJ-009512 0 0 0 0 0 26,403 7,860 0 0 0 34,263 

PRJ-009543 0 0 0 0 0 27,500 0 0 0 0 27,500 

PRJ-009685 0 0 0 0 0 60,000 0 20,000 0 0 80,000 

PRJ-009989 0 0 0 0 0 0 92,000 0 25,500 34,500 152,000 

PRJ-009991 0 0 0 0 0 0 63,600 0 0 0 63,600 

PRJ-009993 0 0 0 0 0 0 20,000 20,187 13,187 0 53,374 

PRJ-009994 0 0 0 0 0 0 20,000 8,838 1,500 7,338 37,676 

PRJ-010047 0 0 0 0 0 0 75,000 0 0 70,000 145,000 

PRJ-010227 0 0 0 0 0 0 0 24,975 5,000 0 29,975 

PRJ-010272 0 0 0 0 0 0 0 0 26,520 0 26,520 

PRJ-010407 0 0 0 0 0 0 0 20,975 10,452 0 31,427 

PRJ-010730 0 0 0 0 0 0 0 0 55,772 5,000 60,772 

Totals 96,500 114,850 227,150 415,950 741,227 727,682 413,659 124,975 137,931 116,838 3,116,762 

Source: AgriFutures Australia Project Documentation (e.g. Project Agreements and formal Project Variations) 
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Table 30: Investment by Researchers and Others by Project for Years Ending  
30 June 2009 to June 2018 (nominal $)(a) 

Project Code 

Year Ended 30 June 

Total 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

PRJ-002551 59,250 59,250 79,000 79,000 39,500 0 0 0 0 0 316,000 

PRJ-003781 107,150 107,150 64,600 65,000 97,590 1,330 0 0 0 0 442,820 

PRJ-005085 0 0 57,544 133,017 149,199 47,541 0 0 0 0 387,301 

PRJ-005157 0 24,456 32,519 22,478 20,019 85,466 0 0 0 0 184,938 

PRJ-005355 0 0 163,230 163,557 178,557 120,730 107,730 0 0 0 733,804 

PRJ-005806 0 0 66,900 83,740 81,740 0 0 0 0 0 232,380 

PRJ-007806 0 0 0 73,600 113,600 150,560 124,090 0 0 0 461,850 

PRJ-008527 0 0 0 0 137,692 137,692 137,692 0 0 0 413,076 

PRJ-008536 0 0 0 0 74,502 148,004 147,504 74,502 0 0 444,512 

PRJ-008777 0 0 0 0 0 0 0 0 0 0 0 

PRJ-008834 0 0 0 0 22,000 6,000 0 0 0 0 28,000 

PRJ-008953 0 0 0 0 0 0 0 0 0 0 0 

PRJ-008957 0 0 0 0 12,974 31,486 0 0 0 0 44,460 

PRJ-008958 0 0 0 0 0 0 0 0 0 0 0 

PRJ-008974 0 0 0 0 0 0 0 0 0 0 0 

PRJ-009481 0 0 0 0 0 0 0 0 0 0 0 

PRJ-009507 0 0 0 0 0 59,890 0 0 0 0 59,890 

PRJ-009508 0 0 0 0 0 0 0 0 0 0 0 

PRJ-009512 0 0 0 0 0 0 0 0 0 0 0 

PRJ-009543 0 0 0 0 0 0 0 0 0 0 0 

PRJ-009685 0 0 0 0 0 0 45,962 45,962 45,962 0 137,886 
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PRJ-009989 0 0 0 0 0 0 0 14,455 23,550 36,050 74,055 

PRJ-009991 0 0 0 0 0 0 0 0 0 0 0 

PRJ-009993 0 0 0 0 0 0 0 0 0 0 0 

PRJ-009994 0 0 0 0 0 0 0 0 0 0 0 

PRJ-010047 0 0 0 0 0 0 0 0 0 0 0 

PRJ-010227 0 0 0 0 0 0 0 0 0 0 0 

PRJ-010272 0 0 0 0 0 0 0 0 6,120 0 6,120 

PRJ-010407 0 0 0 0 0 0 0 0 0 0 0 

PRJ-010730 0 0 0 0 0 0 0 0 0 0 0 

Totals 166,400 190,856 463,793 620,392 927,373 788,699 562,978 134,919 75,632 36,050 3,967,092 

Source: AgriFutures Australia Project Documentation (e.g. Project Agreements and formal Project Variations) 

(a) Includes cash and in-kind contributions 
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Table 31: Total Annual Investment in the NEPI RD&E Program for the Years Ending  
30 June 2009 to June 2018 (nominal $) 

Year Ended 
 30 June 

AgriFutures 
Investment 

Researchers and 
Others Investment 

Total  
Investment 

2009 96,500 166,400 262,900 

2010 114,850 190,856 305,706 

2011 227,150 463,793 690,943 

2012 415,950 620,392 1,036,342 

2013 741,227 927,373 1,668,600 

2014 727,682 788,699 1,516,381 

2015 413,659 562,978 976,637 

2016 124,975 134,919 259,894 

2017 137,931 75,632 213,563 

2018 116,838 36,050 152,888 

Total 3,116,762 3,967,092 7,083,854 
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Impacts 

Summary of Impacts 

Table 32 summarises the contributions to the principal impacts delivered by each of the projects. Projects are identified as contributing to one or 

several of the impact categories and the future anticipated impact is represented as follows: 

 

Significant Impact:      

Moderate Impact:       

Minor or Undetermined Impact:     

 

Table 32: Summary of Impacts and Potential Impacts from Individual NEAI Projects 

Project Code Increased 

productivity / 

profitability (inc. 

through reduced 

costs and / or 

avoided losses(a)) 

Increased efficiency 

/ effectiveness of 

resource allocation 

(inc. both RD&E 

investment and / or 

on-farm investment) 

Improved 

environmental 

outcomes (inc. 

from reduced 

nutrient / chemical 

export off-farm) 

Improved animal 

health and / or 

well-being 

Enhanced 

social licence 

to operate 

Increased scientific 

and research 

capacity / 

increased industry 

capacity(b) 

PRJ-002551       

PRJ-003781       

PRJ-005085       

PRJ-005157 n/a n/a n/a n/a n/a n/a 

PRJ-005355       

PRJ-005806       

PRJ-007806       

PRJ-008527       

PRJ-008536       

PRJ-008777       

PRJ-008834       
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PRJ-008953       

PRJ-008957       

PRJ-008958       

PRJ-008974       

PRJ-009481       

PRJ-009507       

PRJ-009508       

PRJ-009512       

PRJ-009543       

PRJ-009685       

PRJ-009989       

PRJ-009991       

PRJ-009993       

PRJ-009994       

PRJ-010047       

PRJ-010227       

PRJ-010272       

PRJ-010407       

PRJ-010730 n/a n/a n/a n/a n/a n/a 

n/a: not available – see logical frameworks in Appendix B for further details 

(a) Includes productivity improvements associated with avoided potential production losses as a result of reduced biosecurity risks. 

(b) Note: although the increased capacity impact is not explicitly stated in all 30 project logical frameworks, it was assumed that all research projects contribute additional 

scientific and/or industry knowledge and therefore contribute to improved capacity. 
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The 30 NEAI projects are grouped below in Table 33 according to their estimated level of 

impact against the objectives of the NEAI RD&E Program as outlined in the five-year RD&E 

Plan. Categories used to classify estimated level of impacts were: undetermined or minor 

impact; moderate impact; and significant impact. Nine projects were defined as being part of 

the Indigenous Pastoral Program (IPP) and therefore were not defined against the four NEAI 

RD&E Plan objectives. For the purpose of this evaluation, the IPP was included as a 

separate Plan category. 

Table 33: Project Impacts by NEAI Program RD&E Plan Objectives 

Objective(a) Projects Assessment of Impact by Project 

(Undetermined or Minor / Moderate / 

Significant) 

1) Provide new and developing animal 

industries with regular and up-to-date 

market assessments (10%) 

PRJ-008834 

PRJ-010227 

Minor or undetermined 

Moderate 

2) Enhance industry success through 

targeted industry-specific RD&E (60%) 

PRJ-002551 

PRJ-003781 

PRJ-005085 

PRJ-005157 

PRJ-005355 

PRJ-005806 

PRJ-007806 

PRJ-008527 

PRJ-008536 

PRJ-009989 

PRJ-009993 

PRJ-009994 

PRJ-010272 

PRJ-010730 

Moderate 

Moderate 

Moderate 

n/a 

Moderate 

Moderate 

Significant 

Moderate 

Minor or undetermined 

Minor or undetermined 

Moderate 

Moderate 

Moderate 

n/a 

3) Facilitate new industry growth 

through multi-disciplinary approaches 

that potentially advantage several 

industries (15%) 

PRJ-009685 

PRJ-009991 

PRJ-010047 

Minor or undetermined 

Minor or undetermined 

Moderate 

4) Improve capacity across new and 

developing animal industries (15%) 

PRJ-008974 

PRJ-010407 

Moderate 

Moderate 

5) Indigenous Pastoral Projects (n/a) PRJ-008777 

PRJ-008953 

PRJ-008957 

PRJ-008958 

PRJ-009481 

PRJ-009507 

PRJ-009508 

PRJ-009512 

PRJ-009543 

Minor or undetermined 

Minor or undetermined 

Minor or undetermined 

Minor or undetermined 

Minor or undetermined 

Minor or undetermined 

Minor or undetermined 

Minor or undetermined 

Minor or undetermined 

n/a: not available 

(a) Figure in brackets indicates AgriFutures’ indicative NEAI Program budget allocation to each RD&E objective. 
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Impacts have been delivered and/or are expected to be delivered in the future against all four 

objectives of the Plan. All four Plan objectives were addressed by projects with at least one 

moderate impact. The objective with the highest rating for impact was ‘Enhance industry 

success through targeted industry-specific RD&E’. 

Table 34 provides a categorisation of all identified impact types against triple bottom line 

categories. Some projects contributed to more than one impact category. 

Table 34: Triple Bottom Line Categories of Impacts from the NEAI Program Investment 

Levy paying industry / 

AgriFutures core funded 

NEAI Program industries 

Other industries  Public Overseas 

ECONOMIC IMPACTS 

Increased productivity / 

profitability (inc. through 

reduced costs and / or 

avoided losses) 

Increased efficiency / 

effectiveness of resource 

allocation (inc. both RD&E 

investment and / or on-farm 

investment) 

 Improved efficiency 

of resource 

allocation for public 

RD&E funds. 

 

ENVIRONMENTAL IMPACTS 

Increased sustainability of 

land use  

 Decreased 

environmental 

impacts off-farm 

(e.g. from reduced 

nutrient / chemical 

export). 

Increased 

sustainability of 

land use  

 

SOCIAL IMPACTS 

Enhanced social licence to 

operate 

Increased scientific and 

research capacity / increased 

industry capacity 

 Improved animal 

health and / or well-

being 

Increased scientific 

capacity. 

International 

scientific 

collaboration. 
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Public versus Private Impacts 

It is anticipated that the majority of impacts and potential impacts identified will produce some 

private economic benefits for a variety of new, emerging and maturing animal industries, 

including the dairy and fibre goat, rabbit and game bird industries. Some public benefits may 

occur as a result of social and environmental impacts, such as improved efficiency of 

resource allocation involving public funds, improved animal welfare and, potentially, an 

increase in land use sustainability. 

Distribution of Impacts along the Supply Chain 

Key impacts stemming from the projects included in the analysis are primarily related to 

improved and/or maintained industry productivity / profitability and increased efficiency / 

effectiveness of resource allocation type impacts. It is likely that the benefits of such impacts 

will be distributed along the supply chains for associated industries (e.g. for the dairy and 

fibre goat industries, benefits may be shared across input suppliers, processors and final 

consumers) according to supply and demand elasticities. 

Impacts on Other Industries 

Impacts/potential impacts were identified across a number of N&E animal industries. While 

several projects address multiple industries (e.g. processing operations and facilities for 

animals), no significant impacts on other industries were identified. However, it is possible 

that other industries may benefit from farm diversification into new and emerging animal 

industries or from general improvements in the scientific knowledge base in the future. 

Impacts to Overseas Interests 

No significant impacts to overseas interests are expected. 

Match with Australian and Rural R&D Priorities 

The Australian Government’s National Science and Research Priorities and Rural R&D 

priorities are reproduced in Table 35. The projects included in this analysis have contributed 

primarily to National Science and Research priorities 1 (Food) and to Rural R&D priorities 1 

and 4, with some contribution to priorities 2 and 3. 
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Table 35: Australian and Rural R&D Priorities 

Australian Government 

National Science and Research Priorities 

(2015) 

Rural R&D Priorities  

(2015) 

1. Food – optimising food and fibre 
production and processing; agricultural 
productivity and supply chains within 
Australia and global markets. 

2. Soil and Water – improving the use of 
soils and water resources, both terrestrial 
and marine. 

3. Transport – boosting Australian 
transportation: securing capability and 
capacity to move essential commodities; 
alternative fuels; lowering emissions. 

4. Cybersecurity – improving cybersecurity 
for individuals, businesses, government 
and national infrastructure. 

5. Energy and Resources – supporting the 
development of reliable, low cost, 
sustainable energy supplies and 
enhancing the long-term viability of 
Australia’s resources industries. 

6. Manufacturing – supporting the 
development of high value and innovative 
manufacturing industries in Australia. 

7. Environmental Change – mitigating, 
managing or adapting to changes in the 
environment. 

8. Health – improving the health outcomes 
for all Australians. 

 
Source: 2015 Australian Government Science and 

Research Priorities.  

http://www.science.gov.au/sciencegov/scienceandresearc

hpriorities/pages/default.aspx  

 

1. Advanced technology, to enhance 

innovation of products, processes and 

practices across the food and fibre supply 

chains through technologies such as robotics, 

digitisation, big data, genetics and precision 

agriculture; 

2. Biosecurity, to improve understanding 

and evidence of pest and disease pathways 

to help direct biosecurity resources to their 

best uses, minimising biosecurity threats and 

improving market access for primary 

producers; 

3. Soil, water and managing natural 

resources, to manage soil health, improve 

water use efficiency and certainty of supply, 

sustainably develop new production areas 

and improve resilience to climate events and 

impacts; and 

4. Adoption of R&D, focussing on flexible 

delivery of extension services that meet 

primary producers’ needs and recognising 

the growing role of private service delivery. 

 

 

 

 
Source: 2015 Agricultural Competitiveness White 

Paper.  http://www.agriculture.gov.au/ag-farm-

food/innovation/priorities  

 

  

http://www.science.gov.au/sciencegov/scienceandresearchpriorities/pages/default.aspx
http://www.science.gov.au/sciencegov/scienceandresearchpriorities/pages/default.aspx
http://www.agriculture.gov.au/ag-farm-food/innovation/priorities
http://www.agriculture.gov.au/ag-farm-food/innovation/priorities
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Valuation of Impacts 

Impacts Not Valued 

Common characteristics of projects where impacts were not valued included:  

 Difficulty in measuring benefits due to lack of data or lack of access to confidential 
data. 

 A perceived weak linkage between project findings and impact.  

 Projects were at the ‘proof of concept’ stage, with significant future uncertainties for 
measuring benefits. 

 Outputs from projects are not anticipated to lead directly to further research or to any 
specific impacts that could be valued. 

Impacts Valued 

From the classification of impacts in Table 32 and Table 33, ten projects were identified as 

having impacts with moderate or significant positive benefits. The following ten projects 

therefore were subject to valuation of some of their impacts:  

 PRJ-005085: Developing an Effective Diluent for Transport of Rabbit Semen 

 PRJ-005355: Molecular selection tools for the crocodile industry 

 PRJ-005806: Optimising Mulloway Farming Through Better Feed and Hatchery 
Practices 

 PRJ-007806: Valuable behavioural phenotypes in Australian farm dogs 

 PRJ-008527: Factors impacting Australian alpaca meat and methods to improve 
quality 

 PRJ-008974: Animal Industries research and development facilitator 

 PRJ-009993: Communications for the dairy and fibre goat animal welfare 
standards/guidelines 

 PRJ-009994: Development of game birds welfare standards and guidelines 

 PRJ-010227: Providing new and emerging animal industries with up to date market 
assessments 

 PRJ-010730: Australian Camel Milk Industry Forum 
 

Impact 1: Increased productivity and economic surplus for commercial rabbit producers 

Contributing project(s): PRJ-005085 

Improved storage of rabbit semen that results in more successful fertilisation and selection of 

faster growing rabbit specimens was assumed to contribute to increased productivity and 

profitability for commercial rabbit producers. 

The gross value of the Australian commercial rabbit industry was $3.1 million in 2013/14 

(RIRDC, 2014a) and it was assumed that the increase in the prices that farmers have 

received for rabbits in more recent years was off-set by reductions in production levels. 

Specific assumptions for the valuation of Impact 1 are described in Table 36. 

Impact 2: Increased productivity and economic surplus for commercial crocodile producers 

Contributing project(s): PRJ-005355 



 

58 

Improved handling of farmed crocodiles, in conjunction with the identification of key genetic 

markers for crocodile breeding, was assumed to contribute to increased productivity and 

profitability for commercial crocodile producers. 

The total farm gate value of the Australian commercial crocodile industry was $52 million in 

2013/14 (Foster, Max & ABARES, 2014) and it was assumed that improved handling and 

genetics would contribute an additional 2.5% each to economic surplus. 

Specific assumptions for the valuation of Impact 2 are described in Table 37. 

Impact 3: Increased productivity and economic surplus for commercial mulloway producers 

Contributing project(s): PRJ-005806 

It was assumed that adoption of improved tank design and utilisation of enhanced 

feeding/growth strategies will lead to increased productivity and profitability for commercial 

mulloway producers. 

The total farm gate value of the Australian mulloway aquaculture industry was assumed to be 

$1 million per annum (Livingstone, 2016) with expected industry growth of 2% per annum 

from 2015. 

Specific assumptions for the valuation of Impact 3 are described in Table 38. 

Impact 4: Increased economic surplus for producers utilising working dogs 

Contributing project(s): PRJ-007806 

Project PRJ-007806 contributed to improved knowledge of working dog breeding attributes. 

Improved selection, breeding, husbandry and training of working dogs in Australia was 

assumed to contribute to: (1) lower dog wastage rates, (2) a reduction in livestock stress and 

improved animal welfare, and (3) an increased in management efficiency and dog 

productivity on livestock farms. 

This combination of outcomes was assumed to lead to increased productivity and profitability 

to working dog breeders and producers utilising such dogs. It was estimated that there are 

273,000 working dogs in Australia with an average productive life of eight years (Jolly, 2017). 

Specific assumptions for the valuation of Impact 4 are described in Table 39. 

Impact 5: Increased profitability of alpaca meat through improved meat quality 

Contributing project(s): PRJ-008527 

It was assumed that changes in the slaughtering and processing of alpacas will lead to 

superior meat quality. In turn, improved meat quality will be translated to potentially increased 

consumer demand for alpaca meat and increased productivity and profitability for alpaca 

producers. 

There were 132,000 alpacas in Australia in 2012 (Foster, Max & ABARES, 2014) and it was 

estimated that expected industry growth would occur at 2.5% per annum. Further, it was 
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assumed that the assumed improvements in meat quality would lead to a 10% price 

improvement for alpaca meat. 

Specific assumptions for the valuation of Impact 5 are described in Table 40. 

Impact 6: Increased efficiency of RD&E investment for new and emerging animal industries 

Contributing project(s): PRJ-008974, PRJ-010227, and PRJ-010730 

The investment in projects PRJ-008974, PRJ-010227, and PRJ-010730 was assumed to 

have marginally improved AgriFutures’ NEAI RD&E investment prioritisation, selection and 

management, and therefore contribute to increased efficiency of future RD&E resource 

allocation. 

AgriFutures’ average annual investment in NEAI RD&E was estimated to be $799,197 (3-

year average) (RIRDC, 2017) and it was assumed that the projects listed above contributed 

to a 5% efficiency dividend, reaching maximum impact in 2019/20. 

Specific assumptions for the valuation of Impact 6 are described in Table 41. 

Impact 7: Enhanced social licence to operate for commercial dairy/fibre goat producers 

Contributing project(s): PRJ-009993 

Increased communication of the dairy and fibre goat animal welfare standards and guidelines 

was assumed to enhance the industries’ social licence to operate. The total gross value of 

the Australian dairy and fibre goat industries was estimated to be $22.5 million per annum 

(Zalcman & Cowled, 2017; Clarke, 2016a) and it was assumed that 5% of the industry was at 

risk of a loss of social licence each year. 

Specific assumptions for the valuation of Impact 7 are described in Table 42. 

Impact 8: Enhanced social licence to operate for commercial game bird producers 

Contributing project(s): PRJ-009994 

The development and adoption of welfare standards and guidelines for game birds was 

assumed to enhance the industry’s social licence to operate. The total gross value of 

Australian game bird industries was estimated to be $47.7 million per annum (based on the 

value of quail, pigeon, and geese) (AgriFutures, 2017) and it was assumed that 5% of the 

game bird industry was at risk of a loss of social licence each year. 

Specific assumptions for the valuation of Impact 8 are described in Table 43. 
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Summary of Assumptions 

Table 36: Summary of Assumptions for Impact 1 

Variable Assumption Source 

Gross value of rabbit 

farming  

$3.1m per annum  Based on RIRDC (2014a) 

value of $3.1 m per annum 

but with increased price off 

setting any reduced 

production levels  

Economic surplus  15% of gross  Agtrans Research   

  Probability of adoption  75% 

Year of first adoption  2017 

Productivity and economic 

surplus improvement due to 

the research  

20% 

Probability of adoption  75% 

Probability of impact  75% 

 

Table 37: Summary of Assumptions for Impact 2 

Variable Assumption Source 

Farm gate value  $52m AgriFutures (2014) accessed at  

https://www.agrifutures.com.au/wp-

content/uploads/publications/14-

069.pdf 

Economic surplus without 

investment 

15% Agtrans Research  

Economic surplus with investment due to increased productivity from improved 

handling   

Economic surplus with 

investment from  

improved handling  

17.5% Agtrans Research  

Year of first improvement  2018 

Industry adoption level  20% 

Economic surplus with investment due to increased productivity from improved 

genetics    

Economic surplus with 

investment from  

improved genetics  

17.5% Agtrans Research  

Year of first improvement  2028 

Industry adoption level  20% 

Risk factors  

Probability of outcome 

(adoption) 

75% Agtrans Research  

https://www.agrifutures.com.au/wp-content/uploads/publications/14-069.pdf
https://www.agrifutures.com.au/wp-content/uploads/publications/14-069.pdf
https://www.agrifutures.com.au/wp-content/uploads/publications/14-069.pdf
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Probability  of impact 

assumed given outcome 

75% 

 

Table 38: Summary of Assumptions for Impact 3 

Variable Assumption Source 

Farm gate value of 

mulloway aquaculture 

farming  

$1m per annum  NSW DPI (2014) accessed at  

https://www.dpi.nsw.gov.au/__data/assets

/pdf_file/0004/638068/aquaculture-

production-report-2014-2015.pdf 

Economic surplus 

without investment 

15% Agtrans Research  

Future industry growth  2% per annum 

from 2015 

Agtrans Research  

Economic surplus with investment due to increased productivity from improved 

feeding strategies   

Economic surplus with 

investment from  

improved feeding 

strategies  

22.5% Agtrans Research  

Year of first 

improvement  

2017 

Industry adoption level  75% 

Risk factors  

Probability of outcome 

(adoption); adoption 

level  based on NSW 

production only  

75% Agtrans Research  

Probability  of impact 

assumed given 

outcome 

75% 

 

Table 39: Summary of Assumptions for Impact 4 

Variable Assumption Source 

Estimate of number of 

herding dogs in Australia  

273,000 (mainly on cattle 

and sheep farms) 

https://www.canstar.com.au/

agribusiness/working-farms-

dogs/ 

Cost of maintaining a herding 

dog  

The median cost involved 

in owning a herding dog 

was estimated to be a total 

of AU$7,763 over the 

period of its working life.  

(Arnott, Early, Wade, & 

McGreevy, 2013) 

http://workingdogalliance.co

m.au/conference2013/ 

https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0004/638068/aquaculture-production-report-2014-2015.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0004/638068/aquaculture-production-report-2014-2015.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0004/638068/aquaculture-production-report-2014-2015.pdf
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Value of work performed  by 

a herding dog throughout its 

life  

Median value of $40,000. Arnott et al (2013) 

http://workingdogalliance.co

m.au/conference2013/ 

Productive life of a working 

dog  

8 years, allowing for less 

productive periods when 

dogs are very young and 

very old 

Based on range of life 

expectancies of 10-15 years 

for Australian Cattle Dogs, 

Border Collies and Kelpies 

https://www.worldlifeexpecta

ncy.com/animal-life-

expectancy 

Economic surplus from improved breeding and selection, and from husbandry, 

training and management    

Proportion of working dogs 

that  may benefit from the 

improved knowledge  

5% Agtrans Research  

Additional value to industry 

due to the project and 

communication of its findings  

2.5%  

First year of benefit delivered  2015 

Number of years to maximum 

impact  

10  

Probability of adoption level 

assumed  

75% 

Probability  of impact 

assumed given outcome 

75% 

 

Table 40: Summary of Assumptions for Impact 5 

Variable Assumption Source 

Number of alpacas in 

Australia in 2012 

132,000 https://www.agrifutures.com.au/wp-

content/uploads/publications/14-069.pdf 

Growth rate from 2012 2.5% per annum Conservatively based on expected growth 

in the industry 

Cull rate (mainly age 

and lowered fibre 

production/quality)  

10%  per annum Agtrans Research  

Average carcass 

weight  

35 kg per head  ABC news article based on Illawarra 

Prime Alpacas. 

http://www.abc.net.au/news/rural/2016-

09-30/aplaca-destined-for-dinner/7893160 

Value of meat   $10 per kg carcass 

weight  

Agtrans Research  

With Project Investment:  Improved meat quality due to one or more of feeding 

strategies, electrostimulation of carcases,  age of slaughtering, and vacuum 

packaging 

Meat value 

improvement  

10% price 

improvement  

Agtrans Research  
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Year of first 

improvement  

2017 

Year of maximum 

improvement  

2021 

Industry adoption level  25% 

Additional costs of 

delivering meat value 

improvement  

20% of benefit from 

meat quality 

improvement   

Risk factors  

Probability of outcome 

(adoption) 

75% Agtrans Research  

Probability  of impact 

assuming adoption 

75% 

 

Table 41: Summary of Assumptions for Impact 6 

Variable Assumption Source 

General Assumptions 

AgriFutures investment in 

NEAI 2014-15 

$803,743 RIRDC, 2017 

AgriFutures investment in 

NEAI 2015-16 

$856,107  RIRDC, 2017 

AgriFutures investment in 

NEAI 2016-17 

$737,740 RIRDC, 2017 

Average annual investment 

in NE Animal industries 

$799,197 ($803,743+$856,107+$737,740)/3 

With Projects PRJ-008974, PRJ-010227, and PRJ-010730 

Efficiency Dividend  5% Agtrans Research 

Period efficiency dividend 

delivered (years ended 

June) 

2015-2023 

First year of efficiency 

dividend  

2015 

Final year of efficiency 

dividend 

2023 

Average annual investment 

required without the project  

$839,157 $799,197 * (1+5%) 

Percentage of efficiency 

dividend delivered 2015 – 

2018 

80% Agtrans Research 

Percentage of efficiency 

dividend delivered 2019 – 

2021 

100% 

Percentage of efficiency 

dividend delivered 2022 - 

2023 

20% 
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Table 42: Summary of Assumptions for Impact 7 

Variable Assumption Source 

General Assumptions  

Annual value of 
Australian dairy goat 
production  

$20.2 million p.a. Zalcman & Cowled, 2017 

Annual value of fibre 
goat production  

$2.3 million p.a. Clarke, 2017 

Annual value of fibre and 
dairy goat production 

$22.5 million p.a. $20.2 m + $2.3 m 

Profit percentage from 
gross value 

10% Agtrans Research  

Annual profit of dairy and 
fibre goat industries 

$2.25 million p.a. $23.2 m * 10% 

Without Project 

Percentage of social 
licence at risk  

5% Agtrans Research  

Probable value lost due 
to social licence at risk 

$112,500 p.a. $2.25 m * 5% 

With Project  

Percentage of social 
licence at risk  

4% Agtrans Research  

Probable value lost due 
to social licence at risk 

$90,000 p.a. $2.25m * 4% 

First year of project effect 
on social licence  

2018 Agtrans Research 
 

Project effect on social 
licence 2018-2022 

100% 

Project effect on social 
licence 2023-2025  

25% 

Avoided profit loss due to 
project at 100% 

$22,500 p.a. $112,500 - $90,000 

Avoided profit loss due to 
project at 25% 

$5,625 p.a. $22,500 * 25% 

 

Table 43: Summary of Assumptions for Impact 8 

Variable Assumption Source 

General Assumptions  

Annual Gross value of 
Quail 

$35 million p.a. AgriFutures, 2017 
  

Annual Gross value of 
Pigeon 

$12 million p.a. 

Annual Gross value of 
Geese  

$730,000 p.a. 

Total annual gross value 
of quail, pigeon and geese 
industries  

$47.73 million p.a.  $35m + $12m + $730,000 

Profit percentage from 
gross value 

10% Agtrans Research  

Annual profit of Game Bird 
industry 

$4.773 million p.a. $47.73 m * 10% 
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Without Project 

Percentage of value of 
social licence at risk  

5% Agtrans Research  

Probable value lost due to 
social licence at risk 

$238,650 p.a. $4.77 m * 5% 

With Project  

Percentage of social 
licence at risk  

4.5% Agtrans Research  

Probable value lost due to 
social licence at risk 

$214,785 p.a. $4.773 m * 4% 

First year of project effect 
on social licence   

2019 Agtrans Research 
 

Project effect on social 
licence 2019-2023 

100% 

Project effect on social 
licence 2024-2026  

25% 

Avoided profit loss due to 
project at 100% 

$23,865 p.a. $238,650 - $214,785 

Avoided profit loss due to 
project at 25% 

$5,966 p.a. $23,865 * 25% 
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Results 

The impact assessment for the NEAI Program (1 July 2013 to 30 June 2018) was conducted 

according to the CRRDC Impact Assessment Guidelines (CRRDC, 2014).  

All past costs and benefits were expressed in 2017/18 dollar terms using the Implicit Price 

Deflator for Gross Domestic Product (ABS, 2018).  For the AgriFutures components of the 

project investments, the cost of managing the AgriFutures funding was added to the 

AgriFutures contribution for each project via a management cost multiplier (1.307). This 

multiplier was estimated based on the average share of ‘employee benefits’ and ‘supplier’ 

expenses in total AgriFutures’ expenditure reported in the AgriFutures Cash Flow Statement 

(RIRDC Annual Reports, 2014 to 2017). This multiplier then was applied to the nominal 

investment by AgriFutures Australia shown in Table 14.  

All benefits after 2017/18 also were expressed in 2017/18 dollar terms. All costs and benefits 

were discounted to 2017/18 using a discount rate of 5%. The MIRR was estimated using a 

5% reinvestment rate. The base analysis used the best estimates of each variable, 

notwithstanding a high level of uncertainty for many of the estimates. All analyses ran for the 

length of the investment period plus 30 years from the last year of investment (2017/18) to 

the final year of benefits assumed.  

Investment Criteria 

Two analyses were carried out at a NEAI Program level. In the first analysis, the present 

value of the benefits for the ten projects valued was compared to the total investment in the 

Program population (investment in all 30 projects). As there are likely to be some positive 

benefits from the projects where impacts were not explicitly valued, the results from this 

analysis are likely to represent a lower bound set of investment criteria for the Program.  

Table 44 and Table 45 show the ‘lower bound’ investment criteria estimated for the different 

periods of benefits for the total investment and for the AgriFutures investment respectively. 

Table 44: Lower Bound Investment Criteria for Total Investment in the NEAI Program  

(30 Projects) (Discount rate 5%) 

Investment Criteria Years from last year of investment 

0 5 10 15 20 25 30 

Present value of benefits ($m) 1.30 5.05 8.80 11.80 14.18 16.07 16.74 

Present value of costs ($m) 10.73 10.73 10.73 10.73 10.73 10.73 10.73 

Net present value ($m) -9.43 -5.68 -1.93 1.07 3.45 5.34 6.01 

Benefit-cost ratio 0.12 0.47 0.82 1.10 1.32 1.50 1.56 

Internal rate of return (%) negative negative 2.9 5.9 7.2 8.0 8.2 

Modified internal rate of return (%) negative negative 3.5 5.5 6.2 6.5 6.4 
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Table 45: Lower Bound Investment Criteria for the AgriFutures Investment in the NEAI 
Program (30 Projects) (Discount rate 5%) 

Investment Criteria Years from last year of investment 

0 5 10 15 20 25 30 

Present value of benefits ($m) 0.71 2.60 4.35 5.72 6.80 7.66 7.95 

Present value of costs ($m) 5.36 5.36 5.36 5.36 5.36 5.36 5.36 

Net present value ($m) -4.65 -2.76 -1.01 0.36 1.44 2.29 2.59 

Benefit-cost ratio 0.13 0.48 0.81 1.07 1.27 1.43 1.48 

Internal rate of return (%) negative negative 2.6 5.6 7 7.7 7.9 

Modified internal rate of return (%) negative negative 3.4 5.4 6.1 6.4 6.3 

 

The second analysis refers to the same set of valued benefits (estimated PVB of $16.74 

million at a 5% discount rate, 30 years from the last year of investment) but compared them 

to the specific investment costs of only the ten projects generating the benefits. This second 

analysis is likely to estimate an upper bound set of investment criteria for the NEAI Program 

investment, as the analysis focused on the highest impact projects. 

Table 46 and Table 47 show the ‘upper bound’ investment criteria estimated for the different 

periods of benefits for the total investment and for the AgriFutures investment respectively. 

Table 46: Upper Bound Investment Criteria for Total Investment in the NEAI Program (10 
Projects) (Discount rate 5%) 

Investment Criteria Years from last year of investment 

0 5 10 15 20 25 30 

Present value of benefits ($m) 1.30 5.05 8.80 11.80 14.18 16.07 16.74 

Present value of costs ($m) 5.08 5.08 5.08 5.08 5.08 5.08 5.08 

Net present value ($m) -3.78 -0.03 3.73 6.72 9.10 10.99 11.67 

Benefit-cost ratio 0.26 0.99 1.73 2.32 2.79 3.17 3.30 

Internal rate of return (%) negative 4.9 11.5 13.6 14.4 14.7 14.8 

Modified internal rate of return (%) negative 4.9 9.1 9.7 9.6 9.3 8.8 

 

Table 47: Upper Bound Investment Criteria for the AgriFutures Investment in the NEAI 
Program (10 Projects) (Discount rate 5%) 

Investment Criteria Years from last year of investment 

0 5 10 15 20 25 30 

Present value of benefits ($m) 0.71 2.60 4.35 5.72 6.80 7.66 7.95 

Present value of costs ($m) 2.10 2.10 2.10 2.10 2.10 2.10 2.10 

Net present value ($m) -1.38 0.50 2.25 3.62 4.70 5.56 5.86 

Benefit-cost ratio 0.34 1.24 2.07 2.73 3.24 3.65 3.79 

Internal rate of return (%) negative 8.5 14.3 16.1 16.7 16.9 17.0 

Modified internal rate of return (%) negative 7.6 10.8 10.9 10.5 10.0 9.4 

 

Figure 2 illustrates the undiscounted cash flows for the estimated total benefits from the ten 

projects valued and the total RD&E investment costs for the NEAI Program. 
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Figure 2: Annual Undiscounted Cash Flows for Estimated Total Net Benefits and Total RD&E 
Investment Costs for the AgriFutures NEAI Program 

 

 

 

Sensitivity Analysis 

Sensitivity analyses were undertaken for the total investment with benefits taken over the life 

of the investment plus 30 years from the last year of investment.  All other variables were 

kept constant at base values. 

A sensitivity analysis was carried out on the discount rate as shown in Table 48.  This 

analysis refers to the ten projects where benefits were valued and includes the investment for 

all 30 projects (lower bound).  The results showed a moderate sensitivity to the discount rate. 

This is largely due to the significant proportion of benefits that that occur well into the future 

and are therefore more heavily influenced by discounting. 

Table 48: Sensitivity to Discount Rate (Lower Bound Analysis) (Total investment, 30 years) 

Investment Criteria Discount rate 

0% 5% (base) 10% 

Present value of benefits ($m) 30.76 16.74 10.75 

Present value of costs ($m) 8.45 10.73 13.58 

Net present value ($m) 22.31 6.01 -2.84 

Benefit-cost ratio 3.64 1.56 0.79 
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A second sensitivity analysis was carried out on the discount rate as shown in Table 49.  This 

analysis refers to the ten projects where benefits were valued and includes the investment for 

these ten projects only (upper bound).  The results also showed a moderate sensitivity to the 

discount rate.  

Table 49: Sensitivity to Discount Rate (Upper Bound Analysis) (Total investment, 30 years) 

Investment Criteria Discount rate 

0% 5% (base) 10% 

Present value of benefits ($m) 30.76 16.74 10.75 

Present value of costs ($m) 4.02 5.08 6.38 

Net present value ($m) 26.75 11.67 4.37 

Benefit-cost ratio 7.66 3.30 1.69 

 

Contribution to Total Benefits 

The total PVB is made up of eight key valued impacts described previously. Table 50 shows 

the relative contribution of each of the eight benefits to the total PVB. 

 

Table 50: Contribution of Individual Impacts to the Total PVB 

Benefit PVB ($m) % of Total PVB 

Impact 1: PRJ-005085 0.87 5.2% 

Impact 2: PRJ-005355 2.39 14.3% 

Impact 3: PRJ-005806 0.67 4.0% 

Impact 4: PRJ-007806 11.10 66.3% 

Impact 5: PRJ-008527 1.21 7.3% 

Impact 6: PRJ-008974,  

PRJ-010227, & PRJ-010730 
0.26 1.5% 

Impact 7: PRJ-009993 0.11 0.7% 

Impact 8: PRJ-009994 0.12 0.7% 

Total Benefits 16.74 100.0% 
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Confidence Rating 

The results produced are highly dependent on the assumptions made, many of which are 

uncertain. There are two factors that warrant recognition. The first factor is the coverage of 

impacts valued. Where there are multiple types of impacts it is often not possible to quantify 

all the impacts that may be linked to the investment. The second factor involves uncertainty 

regarding the assumptions made, including the linkage between the research and the 

assumed outcomes.  

A confidence rating based on these two factors has been given to the results of the 

investment analysis and is reported in Table 51 below.  The rating categories used are High, 

Medium and Low, where:  

High:  denotes a good coverage of impacts valued or reasonable confidence in 

the assumptions made  

Medium:  denotes only a reasonable coverage of impacts valued or some 

uncertainties in assumptions made  

Low:  denotes a poor coverage of impacts valued or many uncertainties in 

assumptions made   

Table 51: Confidence in Investment Criteria for the Program 

Coverage of Impacts 
Confidence in 

Assumptions 

Medium Medium-Low 

 

Conclusion 

Across the 30 projects, there was a wide range of impacts and/or potential impacts identified 

with most being economic in nature. A number of these impacts were valued.   

Two sets of analyses and corresponding investment criteria were reported for the investment 

in the AgriFutures’ NEAI RD&E Program. One analysis refers to the ten projects where 

significant impacts were identified and valued. These projects were: 

 PRJ-005085: Developing an Effective Diluent for Transport of Rabbit Semen 

 PRJ-005355: Molecular selection tools for the crocodile industry 

 PRJ-005806: Optimising Mulloway Farming Through Better Feed and Hatchery 
Practices 

 PRJ-007806: Valuable behavioural phenotypes in Australian farm dogs 

 PRJ-008527: Factors impacting Australian alpaca meat and methods to improve 
quality 

 PRJ-008974: Animal Industries research and development facilitator 

 PRJ-009993: Communications for the dairy and fibre goat animal welfare 
standards/guidelines 

 PRJ-009994: Development of game birds welfare standards and guidelines 

 PRJ-010227: Providing new and emerging animal industries with up to date market 
assessments 

 PRJ-010730: Australian Camel Milk Industry Forum 
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Total funding for the ten projects where impacts were valued totalled approximately $5.08 

million (present value terms) and produced aggregate total expected benefits of $16.74 

million (present value terms). This gave an estimated NPV of $11.67 million, a BCR of 3.3 to 

1, an IRR of 14.8% and a MIRR of 8.8%.  The investment in the ten projects valued 

represented approximately 47.3% of total funding for the 30 projects in the evaluation 

population. 

When the benefits for the impacts valued were compared to the total investment in all 30 

projects in the population, this lowered the investment criteria.  Funding for all projects in the 

population totalled approximately $10.73 million (present value terms).  When compared to 

the same value of benefits from the ten projects ($16.74 mill), the investment produced an 

estimated NPV of $6.01 million (present value terms), a BCR of approximately 1.6 to 1, an 

IRR of 8.2%, and a MIRR of 6.4%. 
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Aggregate Results 

The undiscounted investment cost and net benefit cash flows from the individual NEPI and 

NEAI Program analyses were combined to form an aggregate impact analysis for the overall 

AgriFutures’ New and Emerging Plant and Animal Industries Programs. 

Results 

As for the individual analyses, all past aggregate costs and benefits were expressed in 

2017/18 dollar terms using the Implicit Price Deflator for Gross Domestic Product (ABS, 

2018).  For the AgriFutures’ components of the aggregate project investments, the cost of 

managing the AgriFutures’ funding was added to the AgriFutures’ contribution for each 

project via a management cost multiplier (1.307). This multiplier was estimated based on the 

average share of ‘employee benefits’ and ‘supplier’ expenses in total AgriFutures’ 

expenditure reported in the AgriFutures’ Cash Flow Statement (RIRDC Annual Reports, 2014 

to 2017).  

All aggregate net benefits after 2017/18 also were expressed in 2017/18 dollar terms. All 

aggregate costs and benefits were discounted to 2017/18 using a discount rate of 5%. The 

MIRR was estimated using a 5% reinvestment rate. All analyses ran for the length of the 

investment period plus 30 years from the last year of investment (2017/18) to the final year of 

benefits assumed.  

Investment Criteria 

Two analyses were carried out at an aggregate N&E Industries Program level. In the first 

analysis, the present value of the benefits for all 17 projects valued was compared to the total 

investment in the total N&E Industries Program population (investment in all 64 projects). As 

there are likely to be some positive benefits from the projects where impacts were not 

explicitly valued, the results from this analysis are likely to represent a lower bound set of 

investment criteria for the N&E Industries Program as a whole.  

Table 52 and Table 53 show the ‘lower bound’ investment criteria estimated for the different 

periods of benefits for the total investment and for the AgriFutures investment respectively. 

Table 52: Lower Bound Investment Criteria for Total Investment in the Overall N&E Industries 

Program (64 Projects) (Discount rate 5%) 

Investment Criteria Years from last year of investment 

0 5 10 15 20 25 30 

Present value of benefits ($m) 1.64 5.96 12.47 18.99 26.23 32.30 35.78 

Present value of costs ($m) 26.73 26.73 26.73 26.73 26.73 26.73 26.73 

Net present value ($m) -25.09 -20.77 -14.26 -7.74 -0.50 5.57 9.04 

Benefit-cost ratio 0.06 0.22 0.47 0.71 0.98 1.21 1.34 

Internal rate of return (%) negative negative negative 2.0 4.9 6.2 6.8 

Modified internal rate of return (%) negative negative negative 3.0 4.9 5.7 6.0 
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Table 53: Lower Bound Investment Criteria for the AgriFutures’ Investment in the Overall 
N&E Industries Program (64 Projects) (Discount rate 5%) 

Investment Criteria Years from last year of investment 

0 5 10 15 20 25 30 

Present value of benefits ($m) 0.99 3.17 6.52 9.97 14.31 18.09 20.42 

Present value of costs ($m) 12.82 12.82 12.82 12.82 12.82 12.82 12.82 

Net present value ($m) -11.84 -9.65 -6.30 -2.85 1.49 5.27 7.60 

Benefit-cost ratio 0.08 0.25 0.51 0.78 1.12 1.41 1.59 

Internal rate of return (%) negative negative negative 2.8 5.8 7.2 7.8 

Modified internal rate of return (%) negative negative negative 3.5 5.5 6.4 6.6 

 

The second analysis refers to the same set of valued total expected benefits (estimated total 

PVB of $35.8 million at a 5% discount rate, 30 years from the last year of investment) but 

compared them to the specific investment costs of only the 17 projects generating the 

benefits. This second analysis is likely to estimate an upper bound set of investment criteria 

for the overall N&E Industries Program investment, as the analysis focussed on the highest 

impact projects. 

Table 54 and Table 55 show the ‘upper bound’ investment criteria estimated for the different 

periods of benefits for the total investment and for the AgriFutures’ investment respectively. 

Table 54: Upper Bound Investment Criteria for Total Investment in the Overall N&E Industries 
Program (17 Projects) (Discount rate 5%) 

Investment Criteria Years from last year of investment 

0 5 10 15 20 25 30 

Present value of benefits ($m) 1.64 5.96 12.47 18.99 26.23 32.30 35.78 

Present value of costs ($m) 10.04 10.04 10.04 10.04 10.04 10.04 10.04 

Net present value ($m) -8.40 -4.08 2.43 8.95 16.19 22.26 25.73 

Benefit-cost ratio 0.16 0.59 1.24 1.89 2.61 3.22 3.56 

Internal rate of return (%) negative negative 7.5 11.0 12.7 13.4 13.6 

Modified internal rate of return (%) negative negative 6.8 8.8 9.6 9.6 9.3 

 

Table 55: Upper Bound Investment Criteria for the AgriFutures’ Investment in the N&E 
Industries Program (17 Projects) (Discount rate 5%) 

Investment Criteria Years from last year of investment 

0 5 10 15 20 25 30 

Present value of benefits ($m) 0.99 3.17 6.52 9.97 14.31 18.09 20.42 

Present value of costs ($m) 4.61 4.61 4.61 4.61 4.61 4.61 4.61 

Net present value ($m) -3.62 -1.44 1.91 5.36 9.70 13.48 15.81 

Benefit-cost ratio 0.21 0.69 1.41 2.16 3.10 3.92 4.43 

Internal rate of return (%) negative negative 9.2 12.6 14.3 15.0 15.3 

Modified internal rate of return (%) negative negative 8.0 9.9 10.6 10.6 10.1 
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Figure 3 illustrates the undiscounted cash flows for the estimated total expected benefits 

from the 17 projects valued and the total RD&E investment costs for the overall N&E 

Industries Program. 

Figure 3: Annual Undiscounted Cash Flows for Estimated Total Net Benefits and Total RD&E 
Investment Costs for the Overall AgriFutures’ N&E Industries Program 

 

Sensitivity Analysis 

Sensitivity analyses were undertaken for the total investment with benefits taken over the life 

of the investment plus 30 years from the last year of investment.  All other variables were 

kept constant at base values. 

A sensitivity analysis was carried out on the discount rate as shown in Table 56.  This 

analysis refers to the 17 projects where benefits were valued and includes the investment for 

all 64 projects (lower bound).  The results showed a moderate to high sensitivity to the 

discount rate. This is largely due to the significant proportion of benefits that occur well into 

the future and are therefore more heavily influenced by discounting. 

Table 56: Sensitivity to Discount Rate (Lower Bound Analysis) (Total investment, 30 years) 

Investment Criteria Discount rate 

0% 5% (base) 10% 

Present value of benefits ($m) 78.03 35.78 19.72 

Present value of costs ($m) 22.34 26.73 32.03 

Net present value ($m) 55.70 9.04 -12.31 

Benefit-cost ratio 3.49 1.34 0.62 
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A second sensitivity analysis was carried out on the discount rate as shown in Table 57.  This 

analysis refers to the 17 projects where benefits were valued and includes the investment for 

these 17 projects only (upper bound).  The results also showed a moderate to high sensitivity 

to the discount rate.  

Table 57: Sensitivity to Discount Rate (Upper Bound Analysis) (Total investment, 30 years) 

Investment Criteria Discount rate 

0% 5% (base) 10% 

Present value of benefits ($m) 78.03 35.78 19.72 

Present value of costs ($m) 8.19 10.04 12.27 

Net present value ($m) 69.84 25.73 7.45 

Benefit-cost ratio 9.53 3.56 1.61 
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Discussion 

To inform future improvements in AgriFutures’ monitoring and evaluation processes, Agtrans 

identified several key issues for further discussion as well as lessons learnt about the RD&E 

projects funded under the AgriFutures’ N&E Plant and Animal Industries Programs. 

Recommendations were made in the following section of the report with the view of 

potentially addressing the key issues identified. 

Key Issues for the Evaluation Process 

Availability of Baseline Data 

A key constraint to the valuation of impacts for the NEPI and NEAI Program investments was 

a lack of reliable baseline data, such as historical and/or current crop area, production and 

value information, for small and emerging industries.  

Reliable baseline data improves the estimation of benefits stemming from an RD&E 

investment and allows for better consideration of the counterfactual scenario(s). 

Cooperation of Project Personnel 

Throughout the impact assessment process, the Agtrans evaluation team encountered some 

difficulties obtaining cooperation from key project personnel and industry stakeholders that 

were involved in the NEPI and NEAI Program RD&E projects. 

Consultation with project personnel (e.g. the Principal Investigators) and industry participants 

was required to validate the logical framework for each project, confirm the evaluation team’s 

understanding and interpretation of the potential pathways to impacts, and to provide or 

verify key assumptions necessary for the valuation of some impacts. 

In some cases, key contacts did not respond to requests for information despite multiple 

attempts made by the evaluation team to elicit a response via phone and/or email contact. In 

other cases, contact details were not up to date and/or missing. 

Minor Administrative Difficulties 

The impact assessment process for the AgriFutures N&E Industries Programs occurred over 

an extended period between December 2017 and October 2018. During this time, several of 

the projects that were ongoing at the start of the evaluation process were completed and 

submitted final deliverables/reports. 

Over the same period, AgriFutures underwent some staff and management changes due to 

the organisation’s rebranding and the relocation of the organisation’s headquarters to Wagga 

Wagga, NSW. As a result, communication between the evaluation team and the AgriFutures’ 

program management and administration personnel was complicated as the points of contact 

changed during the evaluation process. 
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This meant that the evaluation team was not generally provided with updated project 

documentation/information when projects were finalised and the process for obtaining 

missing documentation tended to be quite protracted. 

It became necessary to remove some of the projects from the evaluation population when it 

was discovered that there may be confidentiality concerns relating to the project findings late 

in the evaluation process. This required some additional work to accommodate and 

contributed to delays in the completion of the evaluation of the N&E Plant and Animal 

Industries Programs. 

Lessons Learnt 

The evaluation team made several general observations about the RD&E investments that 

were funded under the AgriFutures N&E Industries Programs and subjected to evaluation. 

The observations, discussed below, are intended to provide some potential lessons learnt for 

funding and management of future RD&E projects. 

General Observations 

i) The aspirational goal for AgriFutures’ current Emerging Industries Program is to ‘identify 

and support the emergence of agricultural industries that can reach or exceed a $10 

million per annum threshold in the next five years’ (AgriFutures, n.d.). 

 

It may be valuable for AgriFutures’ to undertake specific benchmarking exercises to 

better understand the breadth of N&E industries that exist within AgriFutures’ RD&E 

jurisdiction, establish baseline industry information (i.e. where are they now? For 

example, up to date data on an industry’s current geographic distribution, production 

area, production level, and gross value), and identify the most significant constraints to 

each industry’s growth and development. Such an exercise could provide useful insight 

into industry potential and aid in the prioritisation of future RD&E expenditure for N&E 

industries. 

 

Further, changes in markets and consumer trends also should be considered in future 

RD&E funding decisions, if not already considered. For example, a previous Agtrans 

evaluation that included project PRJ-004905 (Agronomic and extraction parameters for 

Centipeda cunninghamii production) showed positive benefits. However, in the current 

analysis, project PRJ-009614 (Agronomic and extraction parameters for Centipeda Pt 2) 

demonstrated that, though there was potential to increase the length of the Centipeda 

growing season, key growers have not continued to produce the crop as no commercial 

contract to grow the crop could be secured (Tony Haigh, pers. comm., 2018). 

 

ii) Projects that were qualitatively assessed as likely to have significant impacts tended to 

have several common characteristics. These characteristics included: 

o Industry participants were included in the projects and were brought on board from 

the beginning of the projects (e.g. included in project design and implementation), 

o Projects had a clear rationale for investment and well-defined objectives, 

o Project proposals and final reports described clear pathways to impacts, and 

o Principal investigators and other project personnel had a good understanding of the 

industry as well as good connections to industry stakeholders meaning that R&D 

outputs from the projects were communicated/translated to industry effectively. 
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iii) Several of the N&E Industries’ project investments evaluated were targeted at assessing 

the feasibility of a particular N&E industry or a new and improved process/model/tool to 

address an existing constraint. In general, the evaluation team found that information 

regarding ‘next steps’ (that is, further RD&E that may be required to progress the 

industry or enable adoption of the processes etc. that were investigated) was not well 

defined. This reflects an output focus rather than an outcome focus in some project 

investments. 

 

iv) Improved collaboration with external researchers and/or increased knowledge sharing 

across institutions and project boundaries may be valuable for N&E Industries. For 

example, the tea tree breeding program has not used any of the resistant germplasm 

identified in project PRJ-007524, as the program was unaware of its existence (Mervyn 

Shepherd, pers. comm., 2018).  

 

v) Of particular concern during the evaluation process were poor interactions and lack of 

cooperation from those involved in projects relating to Australian Native Foods. Though 

project Principal Investigators were helpful once contacted, other project participants 

such as researchers/consultants involved in the projects and industry stakeholders were 

found to be somewhat insular and relationships between project participants seemed to 

be characterised by tension and internal politics. 
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Recommendations 

For future AgriFutures’ Program impact assessments it is recommended that: 

1) The project population for evaluation is sited and approved by the relevant 

AgriFutures Australia Program Manager. 

2) At the beginning of the Program evaluation process, after the project population has 

been confirmed, the Program Manager sends a standard letter/email to key project 

personnel informing them of the evaluation and encouraging their cooperation in the 

process. The letter also may ask for updated contact details for personnel associated 

with the projects. 

Other, more general suggestions include: 

1) AgriFutures may wish to consider undertaking specific benchmarking activities to 

better understand the diversity of N&E industries and improve baseline data to aid 

future impact assessments. 

2) Where a project investment is targeted at assessing the feasibility of some 

model/technology/tool etc., particular attention should be given to the identification of 

potential ‘next steps’ to improve future RD&E resource allocation. 

3) During the planning/design phase of research projects, AgriFutures may wish to 

support a more outcome/impact-oriented planning approach. For example, 

AgriFutures may, in future, require industry involvement in all applied research 

activities to ensure alignment between researcher and industry objectives.  

4) AgriFutures may give consideration to how the organisation can better facilitate 

knowledge sharing and collaboration between research parties for N&E industries. 
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Conclusions 

Assessment of the Investment  

The logical framework approach used in this evaluation provided a qualitative description and 

assessment of all the projects in the population for both the NEPI Program and the NEAI 

Program (64 projects in total, representing $26.7 million (present value terms) over the period 

2008/09 to 2017/18) and has provided useful information for both demonstrating 

accountability for past investment decisions as well as for the allocation of Program 

resources in the future. All projects in the population appeared to have delivered some 

outputs. Many, but not all projects have been associated with positive outcomes for industry 

resulting in increased industry productivity and profitability. Many projects have delivered 

improved scientific and/or industry capacity that may provide future gains.    

Program Objectives 

The 64 projects in the population were aligned with the various strategic priorities of each of 

the N&E Programs (Plants and Animals) as outlined in the Animal Industries - New, 

Developing and Maturing: Five Year RD&E Plan 2013-2018 and the New and Emerging 

Plant Industries Three-Year RD&E Plan: January 2015 to June 2018. Each of the strategic 

priorities appear to have been addressed by at least one project.  

Investment Criteria   

The valuation of impacts from 17 projects out of the 64 projects in the population covered a 

moderate number of projects (approximately 27%) and, at $10.04 million (present value 

terms), represented approximately 38% of the total N&E Industries Program investment 

($26.7 million, present value terms). 

The expected value of the impacts from 17 projects was estimated in monetary terms. 

Through valuing benefits from only 17 of the 64 projects included in the project population, 

the investment in the total population provided positive investment criteria. It is estimated 

that, as a lower bound, the N&E Industries Program provided an estimated BCR of 1.3 to 1. 

This indicates a lower bound of returns from the Program and assumes no other projects 

outside the 17 produced any benefits.  

When benefits from the 17 projects were compared with the investment costs of only the 17 

projects, the BCR was approximately 3.6 to 1. This indicates an upper bound of Program 

performance. The overall result should be viewed positively by AgriFutures, the various new 

and emerging industries supported, and policy personnel responsible for allocation of public 

funds. 
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Appendices 

Appendix A: Project descriptions (logical frameworks) for each 

project included in the NEPI RD&E Program evaluation population 

(34 projects) 

The following tables present the individual project descriptions in a logical framework for 

each project included in the evaluation of the AgriFutures’ NEPI RD&E Program 2015-2018. 

The project descriptions are ordered by AgriFutures’ project code. 

Table A 1: Logical Framework for Project PRJ-005158 

PRJ-005158 – Development of the Kakadu Plum Industry in Northern Australia 

 

Project Details Principal Investigator: Liz Barbour 

Organisation: University of WA 

Period: December 2013 to May 2016 

Background 

and Rationale 

An earlier review of Kakadu Plum as an eco-enterprise had recommended: 

(a) implementation of existing international and national policies on protection 

of genetic resources; 

(b) formation of a producer association to increase production efficiencies; 

(c) functioning partnerships between Aboriginal producers and commercial 

partners that guarantee and expand reliable supply and develop cultural 

branding and certification as marketing tools; and 

(d) scientific research into improving Kakadu Plum fruit yields and production 

methods, based on improved resource management and efficient processing 

methods. 

Objectives 1. To engage Aboriginal communities in the further development of the 
Kakadu Plum industry. 

2. To understand the variation seen between trees. 
3. To understand ripening effects on fruit quality. 
4. To establish enrichment-plantings/genetic orchards in WA and the NT. 

Outputs  The research was carried out in collaboration with Aboriginal communities 
so that there was direct communication and training opportunities. 

 Discussions and negotiations were held with WA and NT Aboriginal 
communities and a first workshop was held in Broome in 2014. 

 Further discussions and negotiations were completed with Aboriginal 
communities and a second workshop was held in Darwin in 2015. 

 Collection and analysis of fruit over the ripening period was completed. 

 The design for the orchards was finalised based on seed material collected 
and DNA was extracted from leaves. 

 The planned orchards were not planted as RIRDC withdrew funding from 
the project. 

 A final report for the project was not published. 

 However, a Stage 1 report was published entitled “Development of the 
Kakadu Plum industry in Northern Australia: Access and Benefit Sharing 
Agreement with Traditional Owners”. 
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Outcomes  The activities undertaken and the existing outputs from the project may 
provide a contribution to understanding potential tree growth and fruit 
quality issues. 

 The Benefit Sharing Agreement is expected to contribute to the knowledge 
sharing principles that may underpin the development of future sustainable 
Indigenous enterprises. 

 It is understood that the agreement contained in the Stage 1 report has 
been used in NSW (Liz Barbour, pers. comm., 2018). 

Impacts  Contribution to the future development of a Kakadu Plum industry. 

 

Table A 2: Logical Framework for Project PRJ-006338 

PRJ-006338 Review/rejuvenation of the Australian New Crops Website  

 

Project Details  Organisation: Dr Robert Fletcher 

Period: May 2011 to June 2015 

Principal Investigator: Robert Fletcher 

Background and 

Rationale  

The Australian New Crops website mission is to support new crop 

industries by providing information and published literature on new plant 

species. The website covers research up to 2006 but needed to be 

updated with recent research and information.  

Objectives  1. Rejuvenate the Australian New Crops website with current information 
and literature.  

2. Work out what is likely to be the next new crop to be successful.   

Outputs  The Website synthesises information on various new crop types. 

 An update of the website (the website has existed since 1996) was 
undertaken to add information on new crop types and update 
information on crop types already on the website.  

 The project created a plant name list for the website. A total of 82,337 
species are listed, but only 41,000 of these species have associated 
publications.  

 New terms were introduced and species names were updated.  

 Links to information on identifying short courses and new crop 
industry development are available on the new crops website.   

Outcomes  The website addresses a common question to RIRDC/AgriFutures on 
which crop could be the next new crop to be successful.  

 It is now easier for interested users to search for new varieties of 
existing crops.  

 It is now easier for stakeholders to view current research on specific 
crops and carry out desktop analyses.  

Impacts  Improved and increased scope and accessibility of information 
available for those interested in new crops.  

 Increased usefulness and effectiveness of information that can be 
used for successful investment in new crops. 

 

 

\ 
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Table A 3: Logical Framework for Project PRJ-006535 

 

PRJ-006535: Linking rambutan phenology and key economic germplasm for 
improved production 

Project Details  Organisation: Department of Primary Industry and Fisheries – NT 
Period of funding: May 2011 to April 2015  
Principal Investigator: Mark Hoult  

Background and 
Rationale  

The project attempted to answer some pressing questions 
concerning the industry. A desktop study was conducted, reviewing 
past research and information. Vegetative cutting research will also 
investigate new methods to improve production.  

Objectives  Identify, introduce and secure all Australian Nephelium 
germplasm at a central repository. Research and industry 
knowledge and key attributes on each accession will be 
reviewed and documented via a germplasm database produced 
in year 1. 

 Identify potential “male” pollinator seedlings/selections from 
industry orchards and Departmental seedling blocks. Field 
establish them for early appraisal as potential early, mid and late 
flowering pollinators in the first and second flowering season of 
the project. 

 Develop improved propagation methods with emphasis on clonal 
vegetative cuttings and early graft compatibility for key rambutan 
clones and Nephelium species during the first and second 
monsoonal seasons. 

Outputs  The project identified, recovered and assembled previously 
unpublished research work on rambutans. The previous 
research is now available to growers. 

 Knowledge of rambutan germplasm, historical assessments of 
rambutan germplasm, cultivars and propagation studies have 
become available to the public.  

 The project showed marcottage might be an encouraging 
propagation method with the recovery of propagules as high as 
90-100%, dependent on season. 

 The project recommended use of marcottage cuttings of 
rambutans for propagation purposes.    

 The project recommended clonal propagation for future cutting, 
as current methods are restrictive and costly. 

 The project recommended that further development of male 
pollinators be conducted as male pollinators may improve fruit 
yields. 

Outcomes  Improved modes of production have been undertaken by 
industry, driven by the improved knowledge of different cutting 
techniques.  

 More diverse genetic varieties are available to be taken up by 
growers.  

 New production systems have been developed and are 
available to growers to reduce costs.  

Impacts  Potential for future increased profitability of the rambutan 
industry through increased productivity.  

 Potential for industry expansion.  
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Table A 4: Logical Framework for Project PRJ-006635 

PRJ-006635  To investigate closed production systems for ornamental ginger 

production 

Project Details  Organisation: NT Department Primary Industry & Fisheries 

Period of funding: July 2011 to June 2014  

Principal Investigator: Doris Marcsik 

Background 

and Rationale  

The NT Department of Primary Industry and Fisheries had developed a 

number of new Curcuma hybrids that have been identified as promising 

types both for cut flowers and as potted plants. These hybrids had attracted 

strong commercial interest from the local nursery industry in growing these 

as potted-flowering plants. There had been no extensive evaluation 

conducted on the diverse range of Curcuma cultivars available or on the 

production protocols needed to grow these cultivars in the tropics.  

Objectives  The broad aims of the project were:   

 To investigate and develop some baseline production protocols for the 
ornamental ginger Curcuma as a potted plant, with a smaller component 
of the work looking at in-ground cut flower production.  

 To evaluate a collection of Curcuma germplasm to identify new cut 
flower and potted plant product lines for the floriculture industry.   
 

Specific objectives were:  

(1) to investigate the effect of storage duration and temperature on 

rhizome storage and production;  

(2) to determine optimum environmental conditions such as photoperiod, 

light intensity and plant growth regulators to control shoot emergence, 

growth and flowering; and  

(3) to determine optimum nutritional levels for producing uniform, high 

quality ginger flowers. 

Outputs  The trials undertaken produced systems for rhizome storage and 
production, shade conditions and use of plant growth retardants, as well 
as baseline nutritional requirements for producing, quality potted-
flowering Curcuma plants and cut flowers. 

 This information increased knowledge on production practices for 
growing Curcumas in a closed system in pot and in-ground for cut flower 
and potted plant production in tropical northern Australia.  

 The project trials also expanded the potential product range by 
producing new Curcuma cut flower and potted plant varieties. 

 Two international publications were produced based on the research.  
Outcomes  The immediate target audience for the project outputs were the tropical 

flower growers and specialist tropical nurseries in Darwin. 

 It is too early to assess commercialisation success. 

 One plant nursery grower in Darwin is intending to commercialise some 
of the ornamental ginger lines from the project for the potted plant 
market (Doris Marksic, pers. comm., 2018).  

 It is likely that this commercialisation will include tissue culture that would 
expand production capacity and impart consistent quality. 

 The nursery grower reports that commercialisation is well on track 
(Simon Smith, pers. comm., 2018). Material has been supplied to a 
commercial lab interstate who have successfully tissue cultured the best 
commercial prospect. The nursery grower is now working with two 
wholesale nurseries in QLD, one who last summer has successfully 
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deflasked material into tubes and another who this season will trial 
plants in different pot sizes and from different source material (tubestock 
or direct deflasking into pots).  

 There is confidence that the tubestock trial will result in a ‘finished’ 
product suitable for market appraisal by Bunnings, independent retailers 
and the landscape sector around the end of the 2018 calendar year.   

 Competition could occur from similar hybrids from Dutch Breeders 
available through a large Australian supplier; this could reduce prices 
and margins (Simon Smith, pers. comm., 2018).    

Impacts  Potentially increased productivity and profitability of tropical ornamental 
ginger growers, specialist nurseries, and wholesalers; likely to boost 
productivity and profitability in the NT nursery and also potentially two 
nurseries in QLD and one or two in NSW (Simon Smith, pers. comm., 
2018).  

 Potentially increased consumer satisfaction due to a wider range of 
potted plants becoming available.    

 Potential royalty revenue available for further research.  
 

Table A 5: Logical Framework for Project PRJ-007524 

PRJ-007524   Discovery of genetic resistance markers for myrtle rust in Myrtaceae 

 

Project Details  Organisation: Australian National University  

Period:  October 2011 to September 2014  

Principal Investigator: William Foley 

Background 

and Rationale  

A threat to the future health and genetic diversity of many species of the 

family Myrtaceae in eastern Australia is from Puccinia psidii sensu lato (s.l.) 

(syn Uredo rangelii). This exotic pathogen has the common name of Myrtle 

rust. The disease has affected many myrtaceous species including 

Backhousia citriodora (lemon myrtle) that provides citral-rich foliar essential 

oil used in personal care products and dried leaves used in herbal teas, 

spices and food flavouring by the native food industry. Cultivars of B. 

citriodora that were used for these purposes were moderately to highly 

susceptible to the exotic rust fungus. The industry therefore needed rust-

resistant cultivars for it to maintain production and its organic status. A 

previous project had shown that it may be possible to select rust resistant 

cultivars of B. citriodora to replace the susceptible cultivars used by native 

food, essential oil and nursery industries. Susceptible industries included tea 

tree oil, eucalyptus oil grown near the coast and the native foods such as 

lemon myrtle, anise myrtle, and riberry. 

Objectives  The aim of the project was to identify molecular markers for resistance to 

Myrtle Rust in five economically important Myrtaceae species.    

Specific objectives were:  

(1) Identify resistant and susceptible plants in four economically important 
Australian plant species,  

(2) Identify markers of genetic resistance to myrtle rust,  
(3) Develop cheap and rapid methods to screen material for these markers 

and to make those methods available to Australian industry, 
(4) Test the degree to which resistance can be induced in otherwise 

susceptible material via application of acibenzolar-S-methyl (“Bion”).  
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Outputs  The assessment found a number of resistant individuals in two species, 
tea tree (Melaleuca alternifolia) and riberry (Syzigium luehmanii). 

 For tea tree, evidence of differential gene expression for genes involved 
in the recognition of fungal pathogens was found. The genetic difference 
between resistant and susceptible individuals is likely to be the absence 
of the right recognition gene in susceptible individuals; as long as the 
plant doesn’t know it is under attack, it cannot defend itself. 

 Diagnostic tools were developed to identify resistant individuals and 
these tools can be used to introgress resistant germplasm into the 
existing breeding programme for tea tree oil. 

 A number of recommendations were made including the validation and 
testing of the diagnostic tools, continuation and improvement of large-
scale screening, conservation of genetic resources, protection of 
intellectual property, and a future workshop.  

Outcomes  The tea tree oil breeding program has not used any of the resistant 
germplasm identified in PRJ-007524, as the program was unaware of its 
presence (Mervyn Shepherd, pers. comm., 2018).  

 The breeding program has conducted its own screening for myrtle rust 
and has identified tolerant lines; however, it would be valuable to have 
more resistance sources if they were available. 

 There is little need currently for tea tree oil growers to control myrtle rust 
as it does not cause sufficient damage to justify a targeted treatment. 

 The breeding program is selecting for myrtle rust tolerance as the 
program is intending to release clonal lines of tea tree in the future and 
they would present a greater risk for severe losses compared with the 
open pollinated seed varieties that are currently used (Mervyn Shepherd, 
pers. comm., 2018).  

Impacts  Potential contribution to a future higher level of resistance to myrtle rust 
in a range of species used commercially such as tea tree and riberry. 

 

Table A 6: Logical Framework for Project PRJ-007666 

PRJ-007666: Hazelnuts in Australia: Opportunities for long term development 
 

Project details Organisation: NSW DPI 
Period: July 2012 to June 2017  
Principal Investigator: Lester Snare 

Rationale Past research has built a knowledge base for hazelnut (Corylus avellana 
L.) production in Australia with current production of hazelnuts in Australia 
standing at around 170 tonnes in-shell per annum (ANIC, 2018).  Domestic 
consumption of hazelnut in-shell in Australia is estimated at 170 tonnes 
per annum, and domestic hazelnut kernel consumption is currently 
estimated at 2,000 tonnes per annum, the equivalent of 4,500 tonnes in-
shell.  Demand for hazelnuts is increasing globally and consumption is 
expected to continue to increase.  Agri Australis Pty Ltd, part of the 
confectioner group Ferrero, has longstanding established hazelnut 
orchards in Argentina, Chile, Georgia and Italy.  In 2011 and 2012, Agri 
Australis imported hazelnut planting material into Australia with a view to 
expanding Australian production of hazelnut to meet growing global 
demand and diversify their production regions by securing a constant, 
reliable hazelnut supply.  Hazelnuts in Australia are traditionally grown in 
the cooler temperate areas of south-eastern Australia, however the 
opportunity to establish commercial hazelnut plantations in warmer regions 
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has been identified by Australian growers as well as Agri Australis.  
Knowledge gaps were identified around the performance of particular 
varieties, irrigation requirements, nursery and tree establishment practices 
and pest control measures of hazelnuts in warmer regions.   

Objectives The objectives of the project were: 
1. To add value to previous varietal evaluation work by assessing 

hazelnut productivity in warmer regions for large scale plantings using 
the Murrumbidgee Irrigation Area (MIA) as an example. 

2. To determine water usage requirements for hazelnuts in less 
traditional warmer regions like MIA. 

3. To determine the geographic range where hazelnut production may 
be economically viable using small tree plots to evaluate production 
parameters. 

4. To determine the optimum tree architecture by variety and how this 
interacts with the environment. i.e., Multi-stem may be suitable in 
warmer regions as opposed to the single stem approach. 

5. To identify chemical registration requirements in line with Integrated 
Pest Management practices and registering with Australian Pesticides 
and Veterinary Medicines Authority as required. 

6. To build upon previous pest and disease knowledge related to new 
areas of production. 

Outputs  Three 0.5 ha blocks each of 250 hazelnut trees were established in 
2012 in collaboration with Agri Australis in three regions in NSW.  Two 
hot climate trial sites at Yanco and Dareton and a third trial site at 
Orange in a cooler more traditional site were established to compare 
performance.  A range of commercial varieties and new varieties 
imported from South America were established.  Tree establishment, 
growth rates, phenology, water use patterns, cultural practices, 
nutritional status, light availability and pests were monitored to 
achieve the project objectives 

 Improved understanding of yield capacity of commercial hazelnut 
varieties grown in the MIA environment and other warmer areas in 
Australia was achieved (as reported in Snare & Gottschall, 2017): 
o Hazelnut tree establishment was found to be possible in hot 

climates.  Hazelnut plants were resistant to consecutive heatwaves 
and temperatures in excess of 45 degrees Celsius. This was so 
when managed as a bush/multi-stem plant during the 
establishment phase and appropriate tree canopy management 
was implemented.  The use of potted plants also has shown 
potential in hot climates. 

o Additional hazelnut varieties were identified as of potential value to 
the Australian hazelnut industry. 

o Multiple irrigations per day of hazelnut plants improved plant 
establishment and mitigated heat effects.  Greater understanding 
of water management during tree establishment was achieved. 

o Four chemicals were registered on behalf of the hazelnut industry 
targeting the hazelnut aphid pest. 

o Improved capacity to detect pests, in particular the fruit tree borer, 
was delivered from knowledge gained from light traps. 

o Information was transferred to Australian hazelnut growers. 

Outcomes  The expansion of hazelnut production into warmer climates in 
Australia is expected to continue.  

 Potential replacement of hazelnut imports with Australian grown 
hazelnuts.  Locally grown hazelnuts are anticipated to be fresher 
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and of higher quality than imported produce and may achieve a 
price premium in some markets. 

Impacts  Potential economic benefits to producers expanding hazelnut 
production, or diversifying from pome, stone and grape production, and 
irrigated barley cropping into hazelnut production. 

 Potential environmental benefits flowing from reduced pesticide use in 
hazelnut production compared with pome, stone and grape production. 

 Potential long-term sequestration of atmospheric carbon from hazelnut 
trees. 

 

Table A 7: Logical Framework for Project PRJ-007678 

PRJ-007678: Improving the capacity of Primary Industries to withstand cyclonic 
winds 

Project details Organisation: The State of QLD acting through the Department of 
Agriculture and Fisheries 
Period: May 2012 to April 2018 
Principal Investigator: James Drinnan 

Rationale Primary industries across north QLD and the NT have sustained significant 
losses over recent years as a result of cyclonic winds.  Tropical tree crops 
affected include lychee, rambutan, durian, mangosteen, jackfruit, 
macadamia and avocado.  Forestry industries including eucalypt, pine and 
teak have also been impacted, as well as animal production industries 
including beef, aquaculture, dairy and pigs.  The purpose of the research 
was to develop a range of new and innovative production practices for 
primary industries in Northern Australia to improve their resilience to 
damaging cyclonic winds. 

Objectives The primary purpose of this project was to identify production techniques 
across a range of tropical primary industries which mitigate the damaging 
effects of cyclonic winds.  
The specific objectives of the project were to: 

 develop a windbreak suitability species list; 

 detail nursery techniques that promote healthier plants with better root 
systems; 

 determine the suitability/efficacy of emergency defoliants and pruning 
to reduce canopy wind resistance and evaluate post defoliant and 
cyclone tree recovery strategies; 

 develop and compare pruning techniques; 

 assess the practicality, productivity and costs of production of 
trellising systems for a range of tropical tree crops; 

 investigate the use of other physical support mechanisms to increase 
trees’ capacity to withstand cyclonic wind; 

 detail management options/guidelines in terms of fencing designs, 
animal identification and welfare issues that could be implemented in 
animal-based industries to reduce the impacts of cyclonic winds; 

 develop extension materials in conjunction with growers and run 
workshops to ensure project outcomes are widely disseminated 
throughout the industry; 

 keep abreast of the findings and outcomes of the “lessons learnt 
project”, and work being conducted by other organisations, on the 
impacts of recent cyclones across a broad range of industries; and 

 determine what types of crop/animal insurance plans are available 
and how access to these plans would be affected or enhanced 
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through introduction and adoption of improved production practices at 
the farm and paddock level. 

Outputs  Outputs were predominantly related to the horticultural sector. 
However, dairy, aquaculture and poultry were identified as animal 
industries that could potentially benefit marginally from the project.   

 Management guidelines for tropical fruit trees grown on trellis 
developed, and fact sheets produced to guide the design of a trellis 
structure in a cyclone prone region.   

 Economic report produced titled ‘Comparing the profitability of 
conventional and trellised pruning systems in cyclone-prone North 
QLD: Economic Case Study of Rambutan and Custard Apple’. 

 Excel spreadsheet developed for producers to determine the 
economic costs and anticipated economic returns of implementing 
trellising systems in various tropical fruit production systems. 

 Management guidelines for successful establishment of tropical fruit 
trees in cyclone prone regions developed including the use of deep 
pots with anti-spiralling and root pruning features. 

 Management guidelines for the defoliation of established orchards 
and forestry plantations developed to minimise the impact of cyclonic 
winds. 

 Wind resistant species suitable for establishing a windbreak, and 
management guidelines developed. 

 Workshops held at South Johnstone Research Centre, and 
information disseminated to around 40 producers at these workshops. 

 Final Report was due to be submitted to AgriFutures Australia June 
2018. 

Outcomes  Potential changes in practices and production systems by growers in 
cyclone prone areas. 

Impacts  Potential reduction in tropical fruit production losses caused by 
cyclonic winds in trellised systems compared with traditional systems. 

 Potential profitability gain from yield improvements to tropical fruit 
growers establishing orchards under a trellising system compared 
with a traditional system. 

 Potential reduction in production losses caused by cyclonic winds due 
to adoption of other production practices. 

 

Table A 8: Logical Framework for Project PRJ-007778 

PRJ-007778 – Australian wild rice characterisation  

 

Project Details  Organisation: University of QLD  

Period: July 2012 to June 2016  

Principal Investigator: Robert Henry 

Background 

and Rationale  

While rice was domesticated in Asia, the range of the wild species from 

which rice was domesticated extends to northern Australia. The Australian 

wild populations retain some diversity that has been lost during 

domestication elsewhere.  Recent research has highlighted the international 

significance of this Australian genetic resource for rice improvement globally. 

Structured collections of Australian wild rice were required to define 

population diversity and taxonomy. Novel qualities could potentially be 
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identified and crosses made with existing Australian varieties to ensure 

useful new attributes.   

Objectives  1. To hold a workshop on Australian wild rice to review research and allow 
analysis of collections to date and define needs for further collection. 

2. To establish a public germplasm collection including a seed collection, 
living plant collection and DNA collection. 

3. To subject the populations to structured sampling to define genetic 
structure and taxonomic relationships.  

4. To screen the collected material for useful variation quality traits that will 
give a health marketing advantage. 

5. To cross selected lines with Australian domesticated rice varieties to 
provide foundation germplasm for selection of varieties incorporating new 
diversity and useful traits and also to identify material of value as wild 
rice cultivars. 

Outputs  The project evaluated existing collections of wild rice, collected new 
material to fill gaps, used next generation sequencing to characterise 
the genetics of the populations and determine prospective value in rice 
breeding; as a result, new knowledge of the genetics of Australian wild 
rice was produced and published.  

 Populations of crosses between wild rice and cultivated rice were 
established for use by rice breeders. 

 Seeds of material collected in the wild and of genotypes resulting from 
crosses with domesticated rice are now available; these have novel 
traits with implications for potential production performance and grain 
quality attributes.  

Recommendations made were; 

 Environmental agencies should be encouraged to take steps to protect 
selected wild rice populations in situ.  

 A taxonomic revision of the A genome Oryza should be completed to 
better support and focus conservation and utilisation of this genetic 
resource. 

 International collaboration should be used to support extensive 
collection of seed for ex situ conservation in Australian and international 
seed banks. 

 The establishment of a local Australian wild rice industry should be 
encouraged as a companion to expansion of domesticated rice 
production in northern Australia.  

Outcomes  All four recommendations above have been actioned (Robert Henry, 
pers. comm., 2018). 

 Both sets of seeds were made available to Australian rice breeders; 
progress is ongoing (Robert Henry, pers. comm., 2018), potentially 
leading to release of: 

 unique and novel Australian wild rices, 

 conventional rice with novel characteristics possibly including drought 
and heat tolerance, cooking traits, colour, and pest and disease 
resistance.  

 The project and the Principal Investigator contributed to an international 
research effort addressing the genomes of domesticated and wild rice 
species, recently published in Nature Genetics (See 
https://www.nature.com/articles/s41588-018-0040-0). 

Impacts  Contribution to the potential future production of new rice cultivars that 
may have improved disease resistance, improved adaptation to the 
Australian north, and incorporate improved human health traits. 
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Table A 9: Logical Framework for Project PRJ-007807 

PRJ-007807: A method to screen new crop prospects 
 

Project details Organisation: Dr Robert Fletcher 
Period: July 2012 to November 2017 
Principal Investigator: Robert Fletcher, Forest Hill QLD 

Rationale Since 1994, RIRDC had funded the University of QLD, Gatton Campus to 
gather, synthesise and communicate new crops research data and 
information to growers seeking information on prospective new crops.  Prior 
to this research project, growers could access new crop information by 
searching for a particular crop name.  This project sought to improve the 
accessibility of new crops data and information through the development of 
a searchable database available to all on the Australian New Crops Info 
website (http://www.newcrops.info/).  The project sought to assist primary 
producers with the process of planning new crop commercialisation by 
building upon, and adding-value to, existing resources such as the new crop 
industry handbook (RIRDC, 2004). 

Objectives The objective was to make the information contained in the Australian New 
Crops Info Website (summaries of the published literature on more than 
80,000 plant species) more readily accessible to the needs of primary 
producers and new crop entrepreneurs.  Information on new cropping 
opportunities was available via botanical or common species names and a 
search engine.  The project sought to develop and deliver a web-based tool 
that enabled users to access the database using specific criteria related to 
commercial potential.  In this way, potential new crop species which 
otherwise may have been overlooked by prospective growers are able to be 
identified and evaluated as to their suitability.  

Outputs  New Crops Info website updated http://www.newcrops.info with the 
target audience for the report including anyone planning to 
commercialise a new crop in Australia. 

 Data within the website searchable by: 
o Location (Australian postcode/Australian Regional Climate 

Classification) 
o Product use (human food; medicinal products; clothing, building 

materials, etc.) 
o Plant type (tree, perennial, water plants etc.) 

 Analysis of trends reported in the Final Report e.g. demonstration of 
trends showing a recent focus in attention. 

 RIRDC Publication 15/072 What is the next new crop? Review of the 
Australian New Crops Info 2014 Website, July 2015 (Fletcher, 2015) 
and Project PRJ-007807 was terminated early by agreement of both 
parties (Robert Fletcher, pers. comm., 2018). 

Outcomes  Over 1000 website visitors per day to the Australian New Crops Info 
website reported.  Webalizer reports between 1500 and 2000 website 
visitors per day over the period January-May 2018 (Robert Fletcher, 
pers. comm., 2018) 

 It is difficult to identify and attribute outcomes realised to grower 
utilisation of the Australian New Crops Info website.  

Impacts  Growers considering investing in a particular new crop have access to 
a greater range of data and information to aid their decision as a result 
of accessing the information available on the Australian New Crops Info 
website.  Quantification of the value of this information to decision 
making is difficult, however anecdotal evidence suggests there has 

http://www.newcrops.info/
http://www.newcrops.info/
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been a shift in emphasis among growers considering new crops from a 
production focus to a market and profitability focus.  The website is one 
of many activities contributing to this trend (Robert Fletcher, pers. 
comm., 2018). 

 

Table A 10: Logical Framework for Project PRJ-007831 

PRJ-007831: Utilisation of carob in healthy foods for a new rural manufacturing industry 
 

Project details Organisation: Curtin University of Technology 
Period: August 2012 to June 2015 
Principal Investigator: Vijay Jayasena 

Rationale Previous research has determined the products of carob (Ceratonia silqua L.), 
an evergreen tree of Mediterranean origin, have potential to address a range 
of human health issues.  In particular, carob has potential in preventing colon 
cancer, cholesterol lowering effects and postprandial blood glucose reduction 
in Type-2 diabetes patients.  Gaps in knowledge regarding the most suitable 
carob varieties for food manufacturing, and whether the physical and 
chemical properties of carob make it a suitable ingredient for food production 
were addressed in this research project.   

Objectives 1. To find out optimum handling and storage conditions for better quality and 
longer storage life of carob fruit and its products such as carob powder, 
syrup and fibre. 

2. Evaluation of carob pods of 6-8 promising varieties from WA and South 
Australian (SA) orchards for their suitability for carob fibre manufacturing.  
Analysis of the carob fibre samples for their physico-chemical and sensory 
properties in collaboration with Sanitarium Health and Wellbeing Australia. 

3. Development and standardisation of a range of healthy foods of 
commercial significance by incorporating carob products and by-products. 

4. To study the effect of carob incorporation on the processing parameters 
and shelf life of the foods. 

5. Evaluation of the food products for physicochemical, nutritional and 
sensory properties. 

6. To determine the food preserving effect of carob by evaluating its 
antimicrobial and antioxidant capacity in food matrices. 

7. To study the effect of carob on the human digestive enzymes using in vitro 
methods and simulated gastrointestinal digestion to find its potential to 
increase satiety and slow release of energy (beneficial for people with 
obesity and diabetes problems). 

8. Dissemination of the research findings through public and scientific media 
including preparation of a report entitled “Carob Incorporated Novel 
Healthy Foods”. 

Outputs  Literature Review titled Carob – Food Uses and Associated Health 
Benefits. 

 Studies on the morphological characteristics of carob pods of four 
prominent varieties completed. 

 The effect of storage conditions on the quality of carob pods and 
products of commercial significance determined. 

 Product development completed, replacing cocoa powder with carob 
powder in a range of food products. 

 Commercial partner, Sanitarium Health and Wellbeing, provided cash 
and in-kind contribution to the research project. 
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 Carob workshops in WA and SA were held in September 2014 with 
around 50 participants attending. Professor Vijay Jayasena (Curtin 
University) spoke about the RIRDC project’s work regarding adding 
value to carob for new markets. Source: 
http://www.carobsaustralia.com.au/pdf/WorkshopReport2014.pdf    

Outcomes  Potential expansion of carob production in Australia. 

 Potential use of carob in processed foods as a cocoa replacement. 

Impacts  Potential economic benefits to new and existing Australian carob 
producers as a result of establishment and expansion of carob 
production. 

 Potential health benefits to consumers from processed food products 
containing carob powder, in lowering cholesterol and lowering blood 
glucose. 

 

Table A 11: Logical Framework for Project PRJ-008061 

PRJ-008061: Defining leaf analysis as a strategy for effective nutrition management 
 

Project details Organisation: Qbloom Pty Ltd 
Period: July 2012 to May 2015 
Principal Investigator: Audrey Gerber 

Rationale In commercial horticulture leaf samples are regularly sent for analysis of 
nutrient levels.  The actual levels measured in a sample are compared 
against a standard range for normal leaf nutrient content for that specific 
crop, and recommendations for fertiliser applications made to correct any 
deficiencies or imbalances in the plant.  This project seeks to develop leaf 
standard nutrient ranges for key wildflower products, as very little 
information was available on leaf nutrient ranges in Australian and South 
African native plants.  Of the 30 key products identified by the Australian 
wildflower industry and included in the Quality Specifications profiles, more 
than 75% have no published information on leaf nutrient content. 
(Source: Project Research Proposal and 
http://www.agrifutures.com.au/related-projects/defining-leaf-analysis-as-a-
strategy-for-effective-nutrition-management/) 

Objectives This project aims to establish normal ranges of leaf nutrient concentrations 
for Australian and South African native plants grown for commercial flower 
production.  This will enable the industry to use regular leaf analysis as a 
tool in developing effective nutrition management plans to support healthy 
plant growth and provide high yields of good quality product.  The 30 
products highlighted in the RIRDC Quality Specifications manual were the 
focus of this project. 

Outputs  Data was collected, collated and sorted. Broad ranges of leaf nutrient 
levels were calculated for individual varieties and for genera, 
presenting high, mid-range and low levels as indicators for the standard 
range of healthy plants.  

 Short notes and an outline of the project were presented in 
WildFlowers Australia Ltd newsletters and weekly updates.   

 A three-page project compendium summary report was produced, but 
no Final Report was produced. 

Outcomes  Research findings were not widely used by commercial wildflower 
producers as reported by the Principal Investigator to AgriFutures. 

 Use of the broad range leaf nutrient data calculated from collated data 
is a useful preliminary tool.   

http://www.carobsaustralia.com.au/pdf/WorkshopReport2014.pdf
http://www.agrifutures.com.au/related-projects/defining-leaf-analysis-as-a-strategy-for-effective-nutrition-management/
http://www.agrifutures.com.au/related-projects/defining-leaf-analysis-as-a-strategy-for-effective-nutrition-management/
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 Many individuals, associations and companies were willing to supply 
historic data, but were unwilling to provide either time or funding for the 
targeted leaf analyses planned for the second phase.  This indicates 
the benefit of leaf analysis in supporting farm nutrition programmes 
remains unrecognised by the wildflower sector. 

 The Principal Investigator of this project was unable to be contacted or 
located to help identify any subsequent uptake or use of the leaf 
analysis technology since the project was completed in 2015. 

Impacts  None expected.  

 

Table A 12: Logical Framework for Project PRJ-008078 

PRJ-008078: Optimising pollination of dates (Phoenix dactylifera) 
 

Project details Organisation: NT of Australia represented by the Department of Primary 
Industry and Fisheries 
Period: June 2012 to August 2015 
Principal Investigator: Cameron McConchie 

Rationale Dates (Phoenix dactylifera) are grown commercially near Alice Springs in 
the NT and the South Australian Riverland around Loxton.  Nationally there 
are around 6-8 producers with around 150 ha of productive palms.  Australia 
typically imports 5,000-7,000 tonnes of dates per annum.  Date yields in 
California and some Middle Eastern countries can reach up to 400 kilograms 
per tree, whereas in Australia the best varieties produce up to 250 kilograms 
per tree (Brown, 2015).  This research project sought to work with existing 
date palm growers to optimise pollen collection and storage to facilitate 
artificial pollination as well as determine which combination of date cultivars 
perform best under Australian conditions.  Research results sought to 
improve the productivity of the Australian palm date industry, however no 
new date plantations have been established in recent years. (Cameron 
McConchie, pers. comm., 2018).  

Objectives The research and development objectives were: 
1. Optimise conditions for date palm pollen collection and storage.  This 

was to enable any temporal differences between male and female plant 
flowering to be overcome both within a season and potentially over 
years. 

2. The amount of pollen produced by different male plants was to be 
quantified and any difference in their storage properties determined.  
This was to help to identify the most fecund plants and cultivar specific 
storage needs. 

3. Determine the period of stigma receptivity of a range of commercial 
date palms and the effects that pollination during different stages in 
stigma receptivity has on fruit set and development.  This was to 
ensure growers target pollination activities for greatest fruit set 
efficiency. 

4. Quantify the effect that different pollen sources have on fruit 
development for the major commercial date cultivars. This was to 
measure the fruit set efficiency, effects on fruit characteristics and time 
to maturity.  This was to be combined with pollen fecundity to identify 
male-female combinations that meet market opportunities. 

5. Investigate the optimal methods for diluting pollen to maximise the 
number of plants that can be pollinated while ensuring the level of fruit 
set does not detrimentally detract from fruit quality and yield. 
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6. Describe the visual characteristics and eating properties of the 
economically important date varieties for the preparation of materials to 
educate consumers and raise the Australian public’s awareness of 
dates.  

Outputs  It was determined date cultivar Fard 4 was the polliniser of choice in the 
central Australian date industry due to its capacity to provide growers 
with fresh pollen over the longest period of the cultivars examined, thus 
minimising the need for pollen storage.  As well as copious pollen 
production, the pollen from Fard 4 cultivars was able to be successfully 
stored using a domestic refrigerator.  In addition, Fard 4 cultivar pollen 
had beneficial effects on fruit characteristics resulting in the production of 
higher quality commercial dates. 

 Results were useful, however further research was deemed necessary 
to control pollination in dates and simplify the comparison of pollen 
parents’ effects on fruit characteristics. 

Outcomes  Contribution to increased potential for future improved pollination and 
improved quality of dates. 

 The potential improved productivity could lead to future expansion of the 
date industry. 

 No industry outcomes are expected unless further R&D is funded.     

Impacts  Potential economic benefits to date producers as a result of improved 
efficiency of date pollinisation and improved quality of dates. 

 Potential future expansion of the date palm industry in Australia as a 
result of improved productivity. Future work may deliver economic 
benefits to date producers as a result of adoption of improved 
pollinisation knowledge. 

 

Table A 13: Logical Framework for Project PRJ-008850 

PRJ-008850: Somatic fusion within the Haemodoraceae 
 

Project details Organisation: Botanic Gardens and Parks Authority 
Period: March 2013 to May 2016 
Principal Investigator: Digby Growns 

Rationale Waxflowers are the leading export cut flower from Australia and are currently 
grown in south-west WA, northern Victoria (VIC), southern NSW and south-
eastern QLD.  The development of elite high-value hybrid Haemodoraceae 
waxflower (i.e. kangaroo paw) varieties with novel flower colours, flower size 
and extended duration of flowering was envisaged to improve the growth and 
profitability of the Australian industry.  

Objectives The key aim of this research was to deliver superior and novel waxflower 
hybrids by utilisation of a somatic fusion approach that could provide 
Australian cutflower growers with superior varieties.  The four objectives of 
the research were: 
1. to define conditions that allow for plant protoplasts to be reproducibly 

isolated from a range of species from the Chamelaucium alliance; 
2. to define conditions for establishing protoplast cell division and 

macrocallus formation in culture; 
3. to perform somatic fusions of various combinations of Chamelaucium 

and Verticordia species; and 
4. to determine techniques for regenerating hybrid plants from protoplasts 

via somatic embryrogenesis to facilitate evaluation of somatic hybrids. 
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Outputs  Plant protoplasts from a range of species from the Chamelaucium 
alliance can be isolated. 

 Conditions for establishing protoplast cell division and macrocallus 
formation have been defined. 

 Somatic fusions of various combinations of Chamelaucium and 
Verticordia species have been performed and somatic embryos from 
these fusions are to be germinated to generate hybrid plants. 

 Techniques for regenerating plants from protoplasts via somatic 
embryogenesis have been optimised to facilitate evaluation of somatic 
hybrids. 

 Further research is recommended to generate commercial varieties with 
desirable attributes. 

Outcomes  Potential benefits may accrue in the future to waxflower producers if new 
cultivars with desirable attributes for export markets are developed as a 
result of follow-on research. 

 Efforts to produce unique coloured kangaroo paw are progressing with 
the possibility new hybrids (e.g. blue coloured flowers) will be available 
to the export market in 5-10 years. 

 The research provides a pathway for further research into other 
commercially important Australian plant genera such as Banksia, 
Boronia, Corybia, Eucalyptus, Grevillea, Macadamia and Scaevola. 

Impacts  Potential economic benefits to waxflower producers as a result of export 
market expansion and growth. 

 

Table A 14: Logical Framework for Project PRJ-008883 

PRJ-008883 Myrtle Rust screening in lemon myrtle provenance plantings (Pt 2)   

 

Project Details  Principal Investigator: David Lee 

Organisation: University of the Sunshine Coast   

Period:  July 2012 to June 2015 

Background 

and Rationale  

Planned realignment of roads and railway lines by the QLD government in the 

vicinity of the Backhousia. citriodora meant that the genebank was to be 

cleared in the not too distant future with significant implications in terms of 

conservation of the species and its utilisation. The obvious solution was to 

move the genebank to a secure site or sites. This activity also provided an 

opportunity to expand the genetic resources in the genebank by introducing 

new families from two promising south-eastern QLD provenances and further 

screening on multiple sites of the most rust-resistant genotypes identified in 

the April 2012 assessment of the Beerburrum genebank. It had already been 

suggested that variation in the field existed and that cultivars with better 

resistance than those currently grown could be selected.   

Objectives  The principal aim of the project was to capture and relocate clonally the 

majority of the existing ex-situ conservation/breeding population of B. 

citriodora at Beerburrum Nursery to secure sites (government and industry) in 

QLD and NSW. Further objectives included: 

1. To screen for rust resistance at a commercial lemon myrtle industry 
site the most rust resistant individuals. 

2. To expand the genebank by introducing new families of B. citriodora 
(seedlots) from Woondum and Ubobo.  
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3. To test the rooted clones against different isolates of myrtle rust to 
validate the field observations of plant susceptibility and tolerance. 

Outputs  The relocation to Gympie and Lismore was carried out successfully. 

 Germplasm was captured and relocated on industry grower land near 
Lismore and on a QLD government site at Traveston near Gympie.  

 Excellent survival was achieved in both plantings (David Lee, pers. 
comm., 2018). 

 Also, the genebank was extended successfully as planned. Additional 
germplasm was captured from the two populations:  Woondum (12 
additional trees captured from this population in addition to those already 
in the breeding program) and Ubobo (19 additional trees captured from 
this new population and added to the breeding program) (David Lee, pers. 
comm., 2018). 

 The resulting population of lemon myrtle (61 families and 10 clones from 
11 natural provenances) was screened. 

 Some of the existing or new clones screened showed some resistance to 
isolates of myrtle rust (David Lee, pers. comm., 2018).   

 Of 392 clones screened, less than 60 showed resistance ratings of 1-3, 
compared with the resistance ratings of commercial clones (4.4); this 
means that the 60 clones in the 1-3 range are much more resistant to the 
disease than the commercial clones from Limpinwood which are highly 
susceptible (rust rating of 4.4).  

 Another project finding was that the disease impact could be reduced by 
moving to drier sites potentially with irrigation.   

Outcomes  This result demonstrated there was an opportunity to select new cultivars 
showing resistance to myrtle rust for future commercial use. 

 Currently there is a PhD student assessing these replicated clonal trials 
for agronomic and myrtle rust in the field (David Lee, pers. comm., 2018). 

 The PhD student is comparing the myrtle rust glasshouse resistant and 
field resistances and identifying new clones that could be commercialised; 
this work is ongoing.   

 The oil profile of the best 20 clones has been evaluated and small 
replicated block planting established and assessed to evaluate their 
performance under plantation conditions; this has the potential of 
identifying more productive clones to be used commercially (David Lee, 
pers. comm., 2018). 

 One grower (Gary Mazzorana) is doing this and has established a 
plantation under irrigation on the Atherton Tablelands (David Lee, pers. 
comm., 2018). 

Impacts  Potential contribution to avoided costs to the lemon myrtle industry in the 
future.  

 Potential increase in industry income from more productive clones. 
 

Table A 15: Logical Framework for Project PRJ-008960 

PRJ-008960: Post Graduate ‘top up’ Scholarship – D. Kainer 
 

Project details Organisation: Australian National University 
Period: June 2013 to January 2016 
Principal Investigator: David Kainer 

Rationale A new approach to genetic assisted breeding in blue mallee (Eucalyptus 
polybractea) has the potential to increase the yield of high-quality oil from 
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mallee plantations.  If successful, this research could contribute to increased 
profitability and international competitiveness of Australian mallee growers.  

Objectives  The goal of the research was to define a premium genotype for 
improved breeding of Eucalyptus polybractea, which may lead to a 
significant boost in productivity and profitability for Australian Oil Mallee 
plantations. Similar techniques can be applied to many commercially 
significant species. 

 An objective of the research was to improve the yield of eucalyptus oil 
through genomic-assisted molecular breeding techniques. 

Outputs  A PhD Thesis authored by David Kainer was submitted May 2017 titled 
“Genome-wide analysis of essential oil yield variation in Eucalyptus 
polybractea” comprising four published journal articles.  

 Genomic approaches to selection for essential oil yield published in 
2015. 

 The research broadened understanding of the genetic basis of 
quantitative oil traits and shows how that information can be used to 
more accurately predict genetic value in breeding populations.  

 New information was provided on the importance of different traits 
involved in oil yield, plus insights into the variation of oil concentration 
and individual terpenes in a significantly larger population than in 
previous studies. 

 A range of candidate genes that associate with essential oil and growth 
traits in blue mallee were identified. 

 An article titled Renewable jet fuel could be growing on Australia’s 
iconic gum trees was published in The Conversation, July 2016 
https://theconversation.com/renewable-jet-fuel-could-be-growing-on-
australias-iconic-gum-trees-59377  

 D. Kainer was awarded Jerome P. Miksche Travel Grant Award to 
present his work at the Plant and Animal Genome XXVI Conference in 
2017. 

 D. Kainer co-authored a publication titled Plant-Derived Terpenes: A 
Feedstock for Specialty Biofuels, Trends in Biotechnology, March 2017.  
https://www.cell.com/trends/biotechnology/fulltext/S0167-
7799(16)30128-7  

Outcomes  This knowledge may facilitate increased production of key terpenes 
through either plant-based systems or engineered pathways.  

 The research was part of a broader group of projects that initiated a 
new direction in the essential oil industry – the development of tactical 
jet fuel from eucalyptus oils based on a US Navy chemical engineering 
patent. 

 The candidate is now employed by the US Department of Energy at the 
Oak Ridge National Laboratory to work on their biofuel program, 
including the use of Eucalyptus to make tactical jet fuels (William Foley, 
pers. comm., 2018). 

Impacts  Potential environmental and economic impacts may be realised as a 
result of follow-on research to deliver a commercially viable fuel derived 
from Eucalyptus to make tactical jet fuels. 

 

 

 

 

https://theconversation.com/renewable-jet-fuel-could-be-growing-on-australias-iconic-gum-trees-59377
https://theconversation.com/renewable-jet-fuel-could-be-growing-on-australias-iconic-gum-trees-59377
https://www.cell.com/trends/biotechnology/fulltext/S0167-7799(16)30128-7
https://www.cell.com/trends/biotechnology/fulltext/S0167-7799(16)30128-7
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Table A 16: Logical Framework for Project PRJ-009026 

PRJ-009026: Davidsonia domestication in Far North QLD 

 

Project Details  Organisation: University of the Sunshine Coast  

Period: May 2014 to April 2017 

Principal Investigator: Tony Page  

Background and 

Rationale  

The Davidsonia industry has made a transition from wild harvest fruits to be 

grown in a small number of commercial orchards. Part 1 of the project 

conducted initial trials on reproductive biology and propagation, undertaken 

at James Cook University. The Davidson’s Plum was identified as a native 

fruit with market potential. 

Objectives 1. To facilitate domestication by developing vegetative propagation 
techniques and establishing a clonal test. 

2. To identify potential origin and heritability of the smooth fruited variant 
of D. pruriens and its potential contribution to the species 
domestication. 

3. Establish a protocol for growers to systematically monitor crop yields. 

Outputs  Progeny trials took place between August 2016 and March 2017. These 
trials comprised 41 Davidson Plum families and were established 
across three sites in the Atherton Tablelands.  

 Fruit yields per tree increased from 0.5 – 1.0 kg per tree in years 5 to 8 
to 2-3 kg per tree in years 12 to 16.  

 The trials established yields for different cultivars under standardised 
management.    

 There is scope for high yielding cultivars yielding between 5-15kg per 
hairy tree and 20-30 kg per smooth tree.  

 The project discovered that pollen transfer is not a limiting factor for fruit 
development and that there are no natural insect pollinators for D. 
pruriens in north QLD.  

 Further seed collections need to be identified from wild populations to 
avoid a genetic bottleneck.  

Outcomes  Growers may now be able to target high yielding fruit varieties or 
varieties with improved other characteristics.  

 Increased availability of Davidsonia varieties due to the trials.  

 Potential for the seeds from the progeny trials to become the families 
for further research.  

 Potentially, future investment in research to help achieve effective 
domestication of D. pruriens and its associated commercial 
development. 

Impacts  Potentially increased production of Davidson Plums from higher yielding 
varieties identified in the production trials. 

 Increased scientific and research capacity associated with Australian 
native plants.  
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Table A 17: Logical Framework for Project PRJ-009045 

PRJ-009045 - Capacity Building and Communications for the Wildflower Industry Stage 2 

 

Project Details  Organisation: Australian Wildflowers Research, Development and Education 

Pty Ltd 

Period: November 2014 to May 2017 

Principal Investigator: Bettina Gollnow  

Background 

and Rationale  

This project leads on from a previous communications project that led to 

increased communication within the wildflower industry. RD&E priorities 

identified at the end of the project were continuing communication and capacity 

building. Since the loss of Government support, the industry is now self-reliant 

in building capacity and extending R&D. 

Objectives  1. Develop and communicate RD&E information to the Australian wildflower 
industry through a bimonthly newsletter, the Wild Flowers Australia (WFA) 
website, regular email briefs and technical articles.  

2. To develop wildflower industry skills and knowledge and enhance human 
capacity by holding an annual conference and/or workshop. 

Outputs  Produced 15 bi-monthly newsletters during the project, continuing the 
latest research within the wildflower industry. 

 New information was added to the WFA website, and existing information 
kept up-to-date.   

 There were email updates circulated to the 42 members of the WFA.  

 There were 14 technical articles published for industry media in the 
Australia Flower Industry magazine. There were articles published in the 
Horticultural Media Association magazine and the Journal of the Royal 
Horticultural Society of NSW. 

 Twenty-six growers answered questions to a 2015 wildflower industry 
survey, with 18 growers answering an additional survey in 2016.  

 Twenty-four participants completed a 2017 future directions survey; 88% 
enjoyed reading the WFA Newsletter, with a majority not wanting the 
newsletter to be available to non-members; 82% of respondents wanted 
WFA to continue hosting a website.  

 The wildflower industry engaged in the Cutflower Industry Biosecurity Plan.   

 Four industry seminars/workshops were held from October 2015 to March 
2017. The two workshops/seminars attended by florists and growers 
helped develop skills and knowledge of wildflower products.  

 146 and 131 Certificate III forestry students competed in a national 
competition in 2013 and 2014 respectively, using wildflower products.  

Outcomes  Improved communication in the wildflower industry through continuing the 
WFA newsletter. 

 There are plans for an annual florist competition utilising Australian 
wildflowers, continuing the activity events that were part of the project.  

 Recognition by the wildflower industry that building skills within the floristry 
and wildflower industry are essential and worthwhile for the growth of the 
industry.  

Impacts  Improved industry communication and awareness of industry issues (e.g. 
biosecurity). 

 Increased industry capacity to plan and coordinate.  
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Table A 18: Logical Framework for Project PRJ-009205 

PRJ-009205: Core Funded Plant Industries RD&E Plan 2015-2018 
 

Project details Organisation:  AgEconPlus Pty Ltd 
Period: May 2014 to May 2015 
Principal Investigator: Michael Clarke 

Rationale Prior to this project, separate RD&E programs existed for Tea Tree Oil; 
Essential Oils and Plant Extracts; Wildflowers and Native Plants; New 
Plant Industries; and Established Plant Industries that have not activated a 
levy.  A more targeted approach to funding non-levied programs was 
required.  A RD&E Plan for new and emerging plant industries was 
required to be aligned with the New and Emerging Industries National 
RD&E Strategy (RIRDC, 2010) and the RIRDC Corporate Plan 2012-2017 
(RIRDC, 2012).  

Objectives The objectives of the project were to: 

 Review the impact of the previous (2008-2013) plan(s). 

 Develop an investment case. 

 Develop a New and Emerging Plant Industries Three-Year RD&E 
Plan (2015-2018). 

Outputs Outputs from this project were: 

 A New and Emerging Plant Industries Three-Year RD&E Plan 
(January 2015 to June 2018) was delivered as a result of this project 
and is publicly available 
http://www.agrifutures.com.au/publications/new-and-emerging-plant-
industries-three-year-rdande-plan-january-2015-to-june-2018/. 

 The Plan contains details of: 
o Program evolution and coverage 
o Funding criteria 
o Plant Industries Sub-Program Objectives 2015-2018: 

1. Feasibility studies and industry literature reviews 
2. Incubate new and emerging plant industries, support 
breakthrough projects 
3. Industry building and connectivity 
4. RD&E to generate benefit across several plant industries. 

o Feasibility study template and examples of the completed 
feasibility study template for a new Australian industry (Stevia) 
and an emerging Australian industry (Quinoa). 

Outcomes  The target audiences for the review included: 
1. RIRDC Board – informing decisions about ongoing industry support 
2. Program Manager and Research Advisory Committee – the plan 
will guide investment decisions 
3. Research community – the plan will guide research investment 
decisions. 

Impacts  Potential impacts are expected as a result of the plan providing 
direction for RD&E investment, resulting in economic, environmental 
and social impacts to producers of new and emerging plant industries. 

 Research resource use efficiencies are expected to be realised by 
AgriFutures Australia as the new single plan covered up to six 
previous plans saving Program Manager and R&D Committee 
resources (Michael Clarke, pers. comm., 2018). 

 

 

http://www.agrifutures.com.au/publications/new-and-emerging-plant-industries-three-year-rdande-plan-january-2015-to-june-2018/
http://www.agrifutures.com.au/publications/new-and-emerging-plant-industries-three-year-rdande-plan-january-2015-to-june-2018/
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Table A 19: Logical Framework for Project PRJ-009369 

PRJ-009369 Management of New Industry Minor Use Permits - A Transition to 

Industry Ownership 

Project Details Organisation: AgAware Consulting Pty Ltd  

Period of funding: September 2013 to September 2015  

Principal Investigator: Peter Dal Santo  

Background and 

Rationale 

The Australian Pesticides and Veterinary Medicines Authority (APVMA) 

needs notification of any permit holder changes.  Nineteen pesticide 

permits held by New Rural Industries Australia (NRIA) needed renewal 

with another body as NRIA was winding up.  

Objectives  Renew permits with APVMA with the eventual transition to industry 
bodies. 

Outputs  Nineteen permits from NRIA were transferred to AgAware from 
NRIA in the interim (two to three years) until permits could be 
transferred to NRIA members in specific industries.   

Outcomes  Enabled further use of effective pesticides for a number of crop 
industries.    

Impacts   Maintained profits by producers due to availability of continuing use 
of existing effective chemicals as opposed to less effective 
pesticides.  

 

Table A 20: Logical Framework for Project PRJ-009588 

PRJ-009588 – Monitoring Quality and Biosecurity of Kakadu Plum in the NT    

Project Details  Organisation: University of QLD     

Period: April 2014 to April 2018  

Principal Investigator: Yasmina Sultanbawa 

Background 

and Rationale  

A previous study had confirmed the high levels of vitamin C and 

phytochemicals in Kakadu Plum as well as its stability during storage. 

Commercial use of the Plum has been made as a functional food 

ingredient, for example, in extending shelf life of chilled and frozen prawns. 

The Palngun Wurnangat Association (an Indigenous women’s 

organisation) at Wadeye in the NT operate a number of small businesses. 

The Association required assistance in establishing a Kakadu Plum 

processing unit at Wadeye with an emphasis on a worker training program 

and quality assurance from harvesting through to processing and storage.     

Objectives  1. To assess the current harvesting, processing, packaging and storage 
of Kakadu Plums in terms of good production and quality control 
practices in a remote community setting in Northern Australia. 

2. To train Indigenous communities and others on good production and 
quality control practices.  

3. To test the raw materials and processed product for quality and 
bioactivity.  

4. To assist in the scaling up of production and address the challenges 
during such operations. 

5. To monitor the product throughout the supply and distribution chain 
and during storage to determine product consistency. 

6. To develop product standards for Kakadu Plum.  
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7. To identify other nutritional, bioactive and health properties in Kakadu 
Plum to target new markets. 

Outputs    Understanding by the research team in 2014 regarding current 
operational practices at Wadeye including harvesting, transport, 
processing, packaging, and storage. 

 Samples of both whole and processed Plum from Wadeye were 
assembled and tested for various properties. 

 Several training sessions were held (English and Indigenous 
languages) on hygiene, sanitation and quality control. 

 The visits to Wadeye were repeated in the next two years, with further 
training and sampling, and with larger quantities of Plums. 

 Wadeye products were sent to buyers already using Kakadu Plums in 
their formulations. 

 A plan was developed and actioned for working with other Indigenous 
communities in WA and in West and East Arnhem Land. 

 Samples were collected to determine tree to tree variation and within 
tree variation from different Northern Australia locations. 

 Monitoring tools for maturity indices and other quality parameters were 
developed.  

 Fact sheets were developed to convey information on harvesting and 
processing protocols.  

 Improved quality control, standards, and management processes were 
developed and documented, both in English and Indigenous 
languages. 

Outcomes  The development of product standards is likely to provide the industry 
with scientific evidence to expand and explore new market 
opportunities globally.  

 Several food and beverage companies have requested fresh whole 
fruit and processed Kakadu Plum for their trials and some of them are 
using them in their value-added products for example extending the 
shelf life of frozen meals by Karen Sheldon Catering (Yasmina 
Sultanbawa, pers. comm., 2018). 

 Information produced on key bioactive compounds can be used to 
establish quality assurance processes that can validate quality and 
bioactivity across different batches of the same plant source and 
throughout the storage life of the product.  

 When dealing with a plant material that is sourced from the wild, it is 
important to identify key bioactives that the industry can use for quality 
assurance. In 2018 (May/June) testing carried out on the Wadeye 
harvest for vitamin C and ellagic acid demonstrated to the industry that 
the Kakadu Plum whole fruit was within the specified limits; this 
enabled a sale of about 4 tonnes of fruit from this community to an 
industry buyer. 

 Production at Wadeye has been scaled up and increased; in 2014 
3,895 tonnes were harvested, in 2015, 4,183 tonnes were harvested 
and in 2016, 5,400 tonnes (Yasmina, Sultanbawa, pers. comm., 2018).  

 Wadeye can harvest even more to meet market requirements; based 
on discussions with colleagues working closely with this community, 
harvesting can increase to 20 tonnes and perhaps more with 
enrichment planting (Yasmina, Sultanbawa, pers. comm., 2018). 

Impacts  Increased production of a higher quality Kakadu Plum product by the 
Women’s Centre, at Wadeye resulting in an increase in sales and a 
higher ex processing price. 
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 Potential future market expansion for Kakadu Plum product produced 
at Wadeye.  

 Potential higher price for harvesters of Kakadu Plums supplying the 
Women’s Centre.  

 Continued security of employment of women in harvesting, processing 
and packaging of the Plum.  

 Likelihood of other Indigenous communities pursuing similar outcomes 
in the future.  

 As the social and cultural impacts have been significant, there is an 
intention to measure these in the future (Yasmina Sultanbawa, pers. 
comm., 2018).  

 Harvesting Kakadu Plum has given an opportunity for the Wadeye 
community to be in country and share stories with the children. The 
Kakadu Plum season is a festive time for people in Wadeye and an 
opportunity for elders to go into country with family and share stories. 
The economic benefits flowing back into this community are closely 
integrated with their cultural and social practices (Yasmina, 
Sultanbawa, pers. comm., 2018).  

 

Table A 21: Logical Framework for Project PRJ-009606 

PRJ-009606: Nano-encapsulation of plant extracts for targeted delivery in healthcare 

 

Project Details  Research Organisation: University of QLD 

Period of Funding: May 2014 to May 2015  

Principal Investigator: Gordon Xu 

Background and 

Rationale 

There are abundant plant resources available for the plant extract 

industry. It was identified that there may be opportunities to develop 

nano-delivered health products for humans and animals from such plant 

extracts.   

Objectives  Develop a functional nanoemulsion delivery system that can deliver 
plant extracts in a targeted approach to treating animal diseases. 

Outputs  Testing nanoemulsion systems gave consistent results regarding 
efficacy.   

 Storage life of the nanoemulsions was shown to be stable over 180 
days.  

 The two nanoemulsion systems with or without the plant extracts 
were stable upon the stresses of high dilution, thermal treatment, 
high salt solution and long-time storage. 

 The preparation of nanoemulsion systems was readily scaled up 
from 100 mg to 10 g, with the same particle size distributions. 

 From scaling up from delivery from milligram to gram levels, an 
increase in nanoemulsion levels with the active compound produced 
a statistically significant number of dead disease organisms 
compared to the control group.  

 Two nanoemulsion systems tested were able to carry both a certain 
amount of plant extracts and incorporate sugar conjugates.  

 The pilot in vitro toxicity test indicated that some nanoemulsions with 
the plant extract and sugar conjugates considerably affect the 
morphology and viability of disease organisms.   
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 The research has successfully proven the concept of using 
nanotechnology to deliver bioactive plant extracts to assist control of 
one or more animal diseases.  

Outcome  The project managed successfully to use nanotechnology to deliver 
bioactive plant extracts in animal healthcare applications to inhibit 
disease.  

 Future research is planned to ensure commercialisation takes place 

to use nanotechnology to deliver bioactive plant extracts. 

 The plant extract and health industry potentially may use products 
developed because of the project. 

 A practical outcome of the project was that large size "pills" can be 
used and developed for commercial use. 

Impacts  Potentially improved future control of some animal diseases.    

 Increased scientific and research capacity. 

 

Table A 22: Logical Framework for Project PRJ-009614 

PRJ-009614 Agronomic and extraction parameters for Centipeda (Pt 2)   

 

Project Details  Research Organisation: University of Western Sydney 

Period of funding: May 2014 – August 2017 

Principal Investigator: Tony Haigh  

Background and 

Rationale  

Australia has a small industry based on production and extraction of 

Centipeda cunninghamii, an endemic Australian traditional medicinal 

plant. Industry collaboration with Southern Cross University had made 

significant advances into the modern herbal medicine industry through 

patented extraction and identification of the novel chemistry 

underpinning its biological activity. There was increasing international 

interest in high-quality C. cunninghamii extracts, and some exports had 

already commenced, with formulated end-use products. An earlier 

project funded by RIRDC addressed key agronomic, harvest and 

postharvest issues which could contribute to the development of a viable 

Australian industry. There was an opportunity to continue research into 

optimising yield and growing conditions of Centipeda through further 

research investment.  

Objectives  1. Optimise the yield of material containing bioactives in Centipeda 
cunninghamii.  

2. Collect and evaluate an increased selection of germplasm with 
the view to widening the range of production locations.  

3. Determine the environmental effects on flowering and production 
of bioactives in Centipeda cunninghamii.  

4. Evaluate methods to manipulate the production of flowers and 
bioactives in Centipeda cunninghamii.  

5. Facilitate the development of a grower network for the purpose of 
disseminating information and providing a basis for future 
industry development. 

Outputs  A phenology assessment protocol was developed and used to 

enable the recording of flower development.  

 Production trials showed the Centipeda could grow at three new 

locations: Patho (VIC), Richmond, and The Channon (NSW). 
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 For the 2014-15 trials, flower production decreased with latitude. 

 For the 2015-16 trials, there was a significant difference in dry 

weight between sites.   

 It was found that the application of plant growth regulators did not 

affect the production of inflorescences.  

 For the third trial, monthly planting did affect yield. Maximum yield 

was found in February (earliest planting date) while maximum 

flower production was found in the September and October 

plantings.  

 Multiple harvests did not increase yield and production but may be 

used for extending the growing season. 

 Plants regrown from early spring planting did result in a higher 

yield.  

 Extension activity was limited; no field day was run because only 

one grower has been involved in the project and no grower network 

exists at present.  

Outcomes  Improved methods of growing Centipeda has potentially increased 

the length of season for the one grower involved in the project. 

 The project demonstrated that there is a potential to increase the 

length of the growing season; however, the grower has not 

continued to produce the crop as no commercial contract to grow 

the crop could be secured (Tony Haigh, pers. comm., 2018). 

 There has been no contribution to any yield or price increase (Tony 

Haigh, pers. comm., 2018). 

 The findings regarding the successful growing at three new 

locations have not increased the area and/or yield of the crop 

grown in Australia (Tony Haigh, pers. comm., 2018). 

Impacts  Increased knowledge about growing the crop and increased 
scientific and research capacity. 

 Potentially increased productivity of Centipeda production if 
commercial contracts were available in the future for product based 
on Australian grown material. 

 

Table A 23: Logical Framework for Project PRJ-009959 

PRJ-009959: Overcoming barriers to development of the Australian jujube industry 
 

Project 
details 

Organisation: Western Australian Agriculture Authority, a body corporate 
established under the Biosecurity and Agriculture Management Act 2007 
Period: June 2015 to July 2017 
Principal Investigator: Rachelle Johnstone 

Rationale Chinese jujube (Ziziphus jujuba Mill.) trees have been grown successfully 
in Australia for 20 years, with over 12,500 trees planted on around 20 
hectares in WA.  Demand for fresh jujubes exceeds supply, and there is 
the opportunity to market Australian grown fresh Chinese jujube to South-
East Asian markets. 

Objectives The objectives of the project were: 

 to work with the jujube industry to develop a timeline for market 
success and progress down the road to that success; 

 to analyse the potential growth capacity of the industry through 
economic and market analysis; 
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 to improve propagation techniques and identify potential new 
cultivars; 

 to update the best practice guide and develop quality parameters for 
jujube production; 

 to develop consumer knowledge of jujubes; and 

 to identify disinfestation options for fruit fly to allow access to export 
markets. 

Outputs  An industry Strategic Plan was developed. 

 Economic and market analyses were completed and reported. 

 A best practice guide was developed for growers including nutrient 
and irrigation recommendations.   

 A brochure was produced containing nutritional facts, information on 
how to store and eat jujubes, and a recipe. 

 Fruit fly disinfestation options were developed.  

 Four webpages were developed to provide information to new and 
current growers on the latest research and best practice in 
propagation, irrigation and fertiliser management, quality 
management and grading standards.  

Outcomes  A clear future direction available for the WA Jujube Growers 
Association as a result of developing an Industry Strategic Plan with 
articulated goals; 200 copies of the Strategic Plan were distributed 
to growers. 

 An educational brochure was delivered by the WA Jujube Growers 
Association to members for distribution to 2,000 consumers at point 
of sale e.g. market stalls and fruit and vegetable shops. 

 An industry Prospectus brochure was produced, with 1,000 
hardcopies and e-copies downloaded from the WA Department of 
Primary Industries and Regional Development website 
https://www.agric.wa.gov.au/sites/gateway/files/Jujube%20Industry
%20prospectus.pdf  

 Potentially, growers have implemented fertiliser and irrigation 
recommendations resulting in more appropriate matching of nutrient 
and water plant demand.  

(Rachelle Johnstone, pers. comm., May 2018) 

Impacts  Contribution to potential development of the domestic and export 
markets for jujubes anticipated in the future as a result of this project 
together with follow-on future work. 

 Potential economic and environmental gains to jujube producers as 
a result of more appropriate fertiliser and irrigation regimes.  

 

Table A 24: Logical Framework for Project PRJ-009961 

PRJ-009961: Standards for Seaweed Production in Australia 

Project Details Research Organisation: Venus Shell Systems Pty Ltd 

Period of funding: May 2015 to January 2017  

Principal Investigator: Pia Winberg 

Background 

and Rationale  

As an emerging industry, standards and best practice had not been 

developed in the Australian seaweed industry. There was a need to 

produce standards and baseline information to give investors and 

consumers’ confidence in an Australian seaweed industry.  

Objectives  1. Identify the variables that are important to test and manage for the 
quality and safety of seaweed as a food. 

https://www.agric.wa.gov.au/sites/gateway/files/Jujube%20Industry%20prospectus.pdf
https://www.agric.wa.gov.au/sites/gateway/files/Jujube%20Industry%20prospectus.pdf
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2. Identify the analytical methods required to measure variables of 
quality and safety. 

3. Identify gaps in this knowledge and identify and/or test how 
techniques suitable to best practice quality control protocols might 
be developed. 

4. Outline examples of vertical chain or handling protocol target 
points for the delivery of nutritional quality and safe seaweed 
foods. 

Outputs  The use of unofficial planned regulations for seaweed production 
was recommended, until the development of more formal 
regulations occurred. 

 The project established the nutritional attributes for seaweed, 
including fatty acids, protein, fibre, and phytonutrients.  

 Due to potential for harmful metal uptake, parameters and margins 
for safe consumption were established for seaweed types. 

 Solutions to quality control were established based on such factors 
as genetic barcoding for different species, controlled cultivation for 
environment, well-managed chains of custody and food safety 
testing for handling seaweed.  

Outcomes  The project developed basic standards that are consistent with 
FSANZ, GRAS, CAS, INCI and ISO standards in manufacturing for 
the seaweed industry. 

 A framework for industry standards is now in place and a base has 
been established that can be developed and more formalised in 
the future.  

Impacts  Potential contribution to future:  
o Increased efficiency of seaweed production  
o Improved public health outcomes. 

 

Table A 25: Logical Framework for Project PRJ-009978 

PRJ-009978: Advanced biotechnology systems for propagation and breeding of 
Australian plants 

Project 
details 

Organisation: Botanic Gardens and Parks Authority, WA  
Period: July 2014 to May 2017 
Principal Investigator: Digby Growns 

Rationale Wax flowers and red flowering gums are two of the most popular and 
commercially important plant groups in the ornamental Australian plant 
industry.  Waxflowers represent the major Australian export cut flower. 
Furthermore, waxflowers are a significant potted and landscape plant.  
Current waxflower exports are estimated to be valued at around $70 m 
per annum (Digby Growns, pers. comm., 2018). The red flowering gum is 
sought after for landscapes and street plantings both by domestic and 
international markets. Demand for new, innovative colours and other 
characteristics (e.g. large flower size) of waxflowers and red flowering 
gums exists.  To remain competitive, new hybrids of wax flowers and red 
flowering gums with new qualities were sought. 

Objectives The goal of the research was to provide local Australian ornamental plant 
industries with superior varieties that give them a significant competitive 
advantage. The objectives were: 

 to deliver tissue culture protocols for Corymbia ficifolia (red flowering 
gum) and hybrids, and species and hybrids within the 
Chamelaucium (waxflowers) tribe; 
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 to provide protocols for the somatic fusion for species and hybrids 
within the Chamelaucium tribe as a specialised breeding tool; and 

 to restore fertility to wide hybrids in the Chamelaucium tribe. 

Outputs The key findings of this research were: 

 Plant protoplasts from a range of species from the Chamelaucium 
tribe and Corymbia can be reproducibly isolated. 

 Conditions for establishing protoplast cell division and macrocallus 
formation have been defined for the Chamelaucium tribe.  Definition 
of conditions for protoplast cell division was not successful for 
Corymbia. 

 Polyploids within the Chamelaucium tribe can be reproducibly 
generated through somatic fusion and the application of colchicine. 

 Techniques for regenerating Corymbia via somatic embryogenesis 
and somatic organogenesis have been developed to allow clonal 
tissue culture production of mature origin material. 

 Some somatic hybrids within the Chamelaucium tribe will flower in 
their first year following deflasking. 

 Novel hybrids are currently under evaluation, and it is possible bright 
red waxflowers will be delivered in the near term (Digby Growns, 
pers. comm., 2018). 

Outcomes  The research showcased the opportunities of the use of advanced 
biotechnical techniques to develop elite, high value Australian plant 
cultivars.   

 The techniques developed by this research project have been 
adopted by commercial plant breeders to develop novel varieties of 
waxflowers and red flowering gums.   

Impacts  Potentially improved market share for the ornamental Australian 
plant industries as a result of producing waxflowers with novel 
characteristics such as large, bright red flowers. 

 Potential improved consumer satisfaction resulting from a wider 
variety of choice in the waxflower market. 

 

Table A 26: Logical Framework for Project PRJ-010006 (aka PRJ-009988) 

PRJ-009988: Australian Pastures Genebank (2014-15 to 2017-18) 
 

Project 
details 

Organisation: SARDI Plant Research Centre 
Period: July 2014 to June 2018 
Principal Investigator: Steve Hughes 

Rationale The project PRJ-009968 represents the AgriFutures’ annual contribution to 
the APG via the New and Emerging Industries Program’s. The Australian 
Pastures Genebank (APG) is the national facility established to conserve 
the diversity of Australia’s current and prospective pasture and forage 
species for use nationally and internationally, as well as the basis for 
enhanced agricultural productivity and environmental preservation.  The 
APG enables Australia to contribute to meeting its obligations under the 
International Treaty on Plant Genetic Resources for Food and Agriculture. 
In 2012 the Commonwealth gave in-principle-agreement to co-invest with 
the States in the APG, and in 2014 the RDCs committed to Phase 1 of the 
APG. The Pasture Seeds component of Phase 1 of APG was co-funded by 
the AgriFutures Pasture Seeds R&D Program (50%) and the AgriFutures 
New Plants Program (50%).  AgriFutures contributed around 2.6% of the 
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total cost of the APG, with the main contributors being MLA (50%), AWI 
(18%), DA (16%) and GRDC (16%). 

Objectives  To contribute to the Australian Pastures Genebank that will 
strategically acquire, document, conserve, maintain and distribute 
plant genetic resources of pasture and forage species of actual or 
potential value to Australian agriculture.  This includes plants to be 
grown for livestock, crop rotation and the environment. 

Outputs  Rationalisation of existing collections:  Seed and data have been 
successfully transitioned from 11 significant collections across 
Australia and consolidated into the APG.  The APG collection hosted 
83,465 unique accessions as of 2017. 

 Risk management:  Currently over one third of the APG collection is 
safety-duplicated off site.  The APG deposited around 3,000 
accessions of lucerne and the core annual Medicago collection into 
the Svalbard global seedbank in February 2014, and over 22,100 
accessions of APG temperate pasture legumes were backed up in 
cold storage at CSIRO’s Black Mountain facilities in the ACT.  The 
Svalbard Global Seed Vault (SGSV) is based in the town of 
Longyearbyen on the Norwegian island of Spitsbergen within the 
Svalbard archipelago.  APG deposited over 25,000 accessions in 
February 2018 as part of the 10-year anniversary of the SGSV 
opening (Steve Hughes, pers. comm., 2018). 

 More efficient utilisation:  The APG has developed an online seed 
ordering system (https://apg.pir.sa.gov.au/gringlobal/) allowing users 
to search the collections catalogue of passport data, identify 
accessions of interest and request seed samples. 

Outcomes  APG has provided seed of over 5,600 accessions to 111 different 
farmers, plant breeders and/or scientists from 94 government, 
University and private institutions in 26 countries including Australia. 
International usage is around 30% (Steve Hughes, pers. comm., 
2018).   

 Countries directly using APG materials include: Algeria, Argentina, 
Australia, Belgium, Canada, China, Colombia, Finland, France, 
Germany, India, Iran, Italy, Netherlands, New Zealand, Pakistan, 
Russia, South Korea, Switzerland, Tanzania, Thailand, Turkey, United 
Arab Emirates, United Kingdom, United States, Uruguay (Steve 
Hughes, pers. comm., 2018). 

 APG has also provided seed to support Australian researchers 
working on international projects (e.g. ACIAR) to improve food 
security and raise production of small landholders in developing 
countries including Laos, Vietnam, Vanuatu, Kazakhstan, Chile and 
Inner Mongolia (Steve Hughes, pers. comm., 2018).  

 The objective of the project has been achieved, and Phase 1 of the 
APG has rationalised and consolidated existing collections of genetic 
resources of pasture and forage species of actual or potential value to 
Australian agriculture and is operating to international genebank 
standards and fulfilling Australia’s obligations of the Treaty. 

Impacts  Potential benefits to Australian pasture seed producers are 
anticipated as a result of APG genetic materials being utilised by plant 
breeders to deliver improved varieties of pasture plants faster.  It is 
anticipated the impact of the APG on pasture productivity 
improvements through genetic gain ranges from 0.5-1% per annum to 
1-2% per annum based on review interviews completed for the 
confidential independent external review of the APG in 2017.  The 

https://apg.pir.sa.gov.au/gringlobal/search.aspx
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review reported an expected return on investment of 20:1 for industry 
and RDC investors.  This review was expected to be made publicly 
available in June 2018 (Kim Ritman, pers. comm., 2018). 

 

Table A 27: Logical Framework for Project PRJ-010057 

PRJ-010057: Quinoa as a new crop in Australia – stage 2 
 

Project Details  Research Organisation: Western Australian Agriculture Authority 
Period of funding: June 2015 to June 2018  
Principal Investigator: Richard Snowball 

Background and 
Rationale 

The project continued the work of quinoa as a new crop in Australia – 
stage 1. Quinoa is suitable for Australian climate and preliminary work 
conducted suggested that quinoa may be a profitable crop.  

Objectives  1. Transitioning quinoa from a niche/cottage/organic crop to wider 
adoption across Australian broadacre farming environments by 
undertaking field testing in a range of environments which may 
lead to the development of variety options. 

2. Developing and providing knowledge on agronomy, production 
and seed processing to growers and industry. 

Outputs  Seed varieties from Chile were destroyed due to a breach of a 
Material Transfer Agreement. 

 There were promising trials at Geraldton, Wooree, and Bool 
Lagoon. The trials conducted showed varying results. The varying 
results were due to variable climatic conditions during growing 
trials in some regions. 

Outcomes  There is now further knowledge of quinoa crops that are suitable 
for Australian conditions.  

 The market conditions for quinoa are not suitable for industry 
expansion (Harmohinder Dhammu, pers. comm., 2018).   

Impacts   Improved scientific and research capacity. 

 

Table A 28: Logical Framework for Project PRJ-010102 

PRJ-010102 Australian Native Foods Communication Project      

 

Project Details  Organisation: Australian Native Food Industry Limited   

Period: May 2015 to June 2018  

Principal Investigators:  Amanda Garner, Russell Glover  

Background 

and Rationale  

Previously RIRDC had supported a range of projects associated with the 

native foods industry but such project funding had not successfully 

integrated the industry with coordinated research and development efforts 

for individual species and between different interested groups. There was 

clearly a need for improved communication, leadership, cooperation and 

integration within the industry.    

Objectives  The overall goal of the investment was to improve communication 

processes within the native foods industry. Specific objectives were: 

1. To improve connectivity across all aspects and area of the industry to 
do with R&D. This is to include growers, processors, product 
developers, marketers, retailers and customers. 
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2. Inform RIRDC and other government bodies, as a single voice, on 
R&D issues and outcomes involving the Native Food Industry. 

3. Provide a means of interaction both within the industry and with the 
general public on native food R&D topics.   

Outputs  A first activity planned in the project was to produce a newsletter to 
promote informed exchange of information both within, and external to, 
the industry. This was to include cooperation to exploit commercial 
opportunities.   

 The newsletter was developed and published. The newsletter is 
emailed to members and there is a newsletter section on the website 
(http://anfab.org.au/main.asp?_=NEWS) (Russell Glover, pers. comm., 
2018). 

 A second planned activity was to develop an industry website to add 
value and improve connectivity. Improving connectivity has been 
achieved through a series of industry workshops in 2017 and 2018 
entitled “Growing the Growers: Farm Co-operatives & Collaboration 
Roadshow”.  

 Seven two-day workshops were held in 2017 in Ballina, Malanda, 
Broome, Port Hedland, Adelaide, Darwin and Northam; in 2018 
workshops were held in Alice Springs, Melbourne and Tamar Valley    

 For example, the workshop in Darwin discussed a range of topics 
including collaboration, business models, value chain collaboration, 
quality assurance, exploring potential emerging markets, connecting 
growers to the value chain, networking with the region’s native food 
growers, integrating Indigenous cultural knowledge to strengthen the 
industry’s understanding and appreciation of the uniqueness and value 
of the species grown. 

 A third activity was to link industry stakeholders nationally via an 
annual industry gathering to facilitate networking, business 
development, and policy development. 

 The annual gathering has been held every year (for three years) in 
November; the event has been very successful and is planned to 
continue; funding would benefit this continuing successful activity 
(Russell Glover, pers. comm., 2018).   

 There has been an incremental increase in membership since the 
project began; membership has increased at every annual gathering 
and particularly through enquiries to the website that has been 
developed through the project (Russell Glover, pers comm., 2018).   

Outcomes  There is now a more positive culture in the industry regarding planning 
business structures cooperatively. 

 The Growing the Growers workshops, annual gathering and newsletter 
have led to improved communication, interaction, and cooperation 
among industry members through particularly social media, the 
workshops, and the gatherings. Important contributions also have been 
made through a much more interactive question and answer process 
via both social media and enquiries to the website (Russell Glover, 
pers. comm., 2018). 

Impacts  The development of business models for supply chains for both 
singular and multiple products is now proceeding more cooperatively 
and effectively than hitherto. 

 The development of several supply chains has been instigated through 
information provided through newsletters, the website and workshops 
and at the annual gathering. These processes have provided the 
opportunity for industry participants to work closely and cooperatively. 

http://anfab.org.au/main.asp?_=NEWS
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These supply chains include Kakadu Plum, Coastal Rainforest species 
and Central desert species supply chains (Russell Glover, pers. 
comm., 2018). 

 Investment in research is now becoming more efficient due to more 
focused priorities. Also, adoption of R&D findings is more likely to be 
higher and more effective. 

 A much more informed industry has enunciated a prioritised research 
agenda (compared to previous research topics that were driven 
through research institutions instead of industry). A new strategic plan 
has been drafted, including a focused research agenda. Further, the 
project has enabled better communication within the industry enabling 
the opportunity for increased adoption of research findings (Russell 
Glover, pers. comm., 2018). 

 
Table A 29: Logical Framework for Project PRJ-010103 

PRJ-010103 – Australian Native Foods Kakadu Plum Project    

 

Project Details  Organisation: Australia Native Foods Industry Limited    

Period: May 2015 to June 2018 

Principal Investigator:  Amanda Garner, Russell Glover 

Background and 

Rationale  

This project was funded to improve the development of the Kakadu Plum 

industry through a higher level of integration between existing projects 

and improve business models and structures for the development of the 

industry.    

Objectives  1. Synergistic and enhanced outcomes for current projects dealing with 
the Kakadu Plum industry. 

2. Facilitated development of the Kakadu Plum industry.  
3. Supporting the development, facilitation and implementation of 

potential business models for Kakadu Plum. 

Outputs    A series of consultation workshops were conducted in various 
locations.  

 The first annual progress reports included the following: 
o The project facilitated by the University of WA has been placed 

under review by RIRDC and the final consultations were completed 
by 30th May 2016. Workshops have been run by Terri Jenke and 
Associates on behalf of UWA Research Team in Broome WA. The 
first annual progress report also stated:   

o The last MOU consultation workshop was being held in Darwin on 
31st May. 

o In November 2015 Kindred Spirits Foundation teamed up with 
Mumabulunjun Aboriginal Organisation in Broome to add to their 
already thriving business models developing nurseries on a 
Skuthorpe site, 12 miles out of Broome, in association with the 
Traditional owners of the Region, The Yawru. They have been 
working with Kimberley Training Institute’s Kim Courtney for many 
years with training projects in the region. They have been 
successful in accessing a ‘strengthening communities’ grant to 
enable development of their site and projects to expand beyond 
the nursery and trial plantings on the site. They teamed up with 
Kindred Spirits to run a community Gubinge collection centre for 
the Harvest season in the region in January till mid-February 
2016. Not all communities supported the idea for the collaborative 
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buying but many found it an easy way to get some money for their 
fruit. There were thefts in the Broome region of frozen fruit and 
also very few picking licenses have been purchased in both 
states. 

o It was reported that here were a whole breed of new players 
heading into the Kakadu Plum market after hearing of the need to 
develop the supply chain (e.g. English Liquor Companies, French, 
American and Australian Skin Care companies, as well as juice 
and health bars locally and internationally inquiring about supply). 

o It was reported that there were mining companies, large 
Indigenous organisations, Regional Development (State and 
Federal) in addition to a few Departments of Agriculture all 
enquiring with regards to the current markets available. 

o There are strong and reliable markets developing at present 
which is a very positive sign with more and more communities 
making contact regarding picking license regulations and how to 
access either simple sales or also asking advice on developing 
their own supply chains, some small and some large. 

o Required science is becoming a hot topic and one of urgency for 
those that are in the planning phase of developing commercial 
plantings and also for some communities even looking at 
savannah enrichment plantings in communities across the top 
end. There are those that are looking for private funding to service 
their own research needs. 

o Kimberley Environs Department, Landcare Australia, Greening 
Australia along with a growing number of Aboriginal Corporations 
from the North Pilbara to Kulumbaru to Kununurra were all 
assisted. 

o The growing market was enabling more focus on the product and 
its processing qualities; there was a large variation in the product 
on the market and it seems to be the processing and handling 
that was the problem. 

Outcomes  As part of this project ANFAB was involved in the Kakadu Plum 
business development project through the PwC project (PRJ 
010343).  

 The outcomes produced through the Australian Native Foods Kakadu 
Plum Project have enabled several different business models to 
develop and become successful (Russell Glover, pers. comm., 2018). 

 ANFAB was asked to deliver “synergistic and enhanced outcomes for 
current (at the time) projects dealing with the Kakadu Plum industry” 
as part of the project. The project facilitated by the University of WA 
was one of these projects. Following ANFAB’s involvement the 
project was finalised at the point of a MOU methodology being 
developed (Russell Glover, pers. comm., 2018). 

 A report for the University of WA project “Development of the Kakadu 
Plum industry in Northern Australia Stage 1: Access and Benefit 
Sharing Agreement with Traditional Owners” was produced. 

 A key outcome was a satisfactory conclusion to the process of 
facilitating synergistic and enhanced outcomes for previous projects 
dealing with the Kakadu Plum industry. 

 Formation and development of a Kakadu Plum alliance of Indigenous 
organisations who participate in the harvest, processing and 
marketing of the fruit. This has been formalised under the auspices of 
the Indigenous Land Corporation who have now have a position 
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dedicated to formalising a marketing body and are partnered by 
ANFAB (Russell Glover, pers. comm., 2018). 

 Successful projects have now been developed through the 
Cooperative Research Centre for Northern Australia with ANFAB as 
partners. 

Impacts  A key impact would include an increased level of cooperation among 
some Kakadu Plum industry participants. 

 The project has made a contribution to the capacity to develop 
improved Kakadu Plum supply chains in the future.   

 

Table A 30: Logical Framework for Project PRJ-010132 

PRJ-010132: The Australian Truffle Growers Guide  
 

Project details Organisation: Thinktag Creative Services 
Period: June 2015 to August 2016 
Principal Investigator: Fred Harden 

Rationale The project sought to update the decade-old primary source of advice 
available to Australian growers that addressed truffle production.  Recent 
research overseas in Italy, France, Catalonia and Spain has relevance to 
Australian truffle growers and those considering truffle production, but such 
research was not readily accessible.  The development of a Wiki to provide 
interactive material, video, weblinks and images was viewed as the best 
way to communicate the latest information to existing and prospective 
Australian truffle growers. 

Objectives The project sought to provide an up-to-the-minute, creative and informative 
website in a contemporary Wiki format that shows not only the current 
best-practice examples for truffle growing, but also allows a wider 
assembly of documents, images and video material so that it acts as an 
inclusive learning resource.  

Outputs  The Australian Truffle Growers Guide Website was developed 
http://grow.trufflegrowers.com.au  

 The Guide included material on site selection, planning and mapping, 
on- farm biosecurity, tree inoculation, planting and farm management 
practices, production costs, hunting and harvest, grading and 
packaging, and marketing.    

Outcomes  Information on the website was accessed by around 20-30 members 
of the Truffle Growers Association each year to inform decisions 
regarding orchard establishment. 

 Growers considering establishing an orchard for truffle production 
have made informed decisions as a result of utilising the website; 
such decisions include avoiding planting in unsuitable areas and 
ensuring they have properly inoculated their orchard at establishment 
(Fred Harden, pers. comm., 2018).  

 In addition, a large number of current orchards are not optimally 
managed so that there is room for improvement if management 
practices as detailed on the website were adopted.   

 Overall, information on the website informed decisions by existing and 
prospective truffle growers to manage and/or establish an orchard in 
suitable areas using recommended practices. 

Impacts  Potential economic benefits to truffle growers as a result of the 
website (e.g. establishing orchards in suitable areas and adopting 
recommended management practices). 

http://grow.trufflegrowers.com.au/
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 Potential avoidance of economic loss as a result of new truffle 
producers making poorly informed decisions regarding orchard 
establishment and inoculation. 

 

Table A 31: Logical Framework for Project PRJ-010333 

PRJ-010333: Minor Chemical Consultant for small and non-levied industries 

 

Project details Organisation: AgAware Consulting 

Period: October 2015 to January 2018  

Principal Investigator: Peter Dal Santo  

Rationale The aim of the project was to provide appropriate pesticide information and 

advice to AgriFutures industries to address existing and future disease, 

insect or weed problems 

Objectives 1. Engage with RIRDC industries and respond to queries regarding the 
APVMA and the minor use permit system.  

2. Assist RIRDC industries to understand pesticide regulatory 
guidelines, regulations, product information, use patterns, registration 
and permit processes and the collection of data.  

3. Assist RIRDC industries to maximise production with effective use of 
appropriate pesticides and other pest control options.  

4. Assist RIRDC industries to develop a pesticide prioritisation list.  
5. Assist RIRDC industries to engage and collaborate with Horticultural 

Innovation Australia and the Grains Research and Development 
Corporation on pesticide projects. 

6. Assist RIRDC industries to prioritise their pesticide requirements to 
submit to the Ag Vet Forum grant scheme to ensure a collaborative 
approach to pesticide access.  

7. Assist RIRDC industries to effectively respond to an emergency pest 
situation.  

8. Assist RIRDC Ag Vet projects to disseminate current project 
information as required. 

Outputs  Produced spreadsheet of currently registered and permitted 
pesticides within each industry and pests per industry.  

 Carob, Cocoa, Coffee, Fodder, Green tea, Hazelnut, Native foods, 
Pasture seed, Quinoa, Rice, Tea tree, Tropical fruits, Truffles and 
Wildflowers have all submitted pesticide requirements.  

 Requirements are consistent with the AgVet forum.  

 Prepared and submitted to DAWR 32 plant and two animal industry 
applications for approval to use specific chemicals. 

Outcomes  Some successful chemical approvals were achieved by small 
industries because of the project. 

 Chemical registration requirements are up to date, so there can be a 
continuation of chemical use.   

Impacts  Maintenance of industry profits for some smaller plant industries due 
to their continued use of effective chemicals.  
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Table A 32: Logical Framework for Project PRJ-010343 

PRJ-010343 Emerging Business Models for the Kakadu Plum Industry     

Project Details  Organisation: PwCs Indigenous Consulting P/L  

Period: February 2016 to May 2018  

Principal Investigator:  Gavin Brown 

Background 

and Rationale  

Kakadu Plum is an Australian native plant that contains high levels of 

vitamin C. In order to recognise the true potential of a Kakadu Plum 

industry, research into emerging business models was seen as pivotal. 

The rationale for the project was that it would provide a guide for 

strengthening the business orientation of farmers, leading to a potential 

increase in production scale, potentially alongside activities of Traditional 

Owners. 

Objectives  The objectives of the project were : 

1. Review learnings to date, using Kakadu Plum in particular, as a case 
in point. 

2. Combine these learnings with known (and some unexplored) 
strengths and weaknesses in the Australian context (such as 
traditional land/plant knowledge). 

3. Research cooperatives and similar operating models to seek to 
ensure a level of certainty and scale of supply to support more 
commercial outcomes, including evaluating suitability of existing 
business/research structures for progressing & incorporation. 

4. Address more emerging and innovative businesses to identify more 
efficient and effective approaches to getting these products to the 
market. 

Outputs  The report uses Kakadu Plum as an example for exploring business 
models for the native food industry. 

 A description of the current state of the Kakadu Plum industry, 
including supply, potential markets and identification of limiting factors. 

 A description of a cooperative model for the Kakadu Plum that is used 
as an example, together with a case study of a supply structure (the 
Palngun Wurnangat Association). 

 Identification of variables and themes when considering business 
models for the Kakadu Plum (e.g. stakeholders, knowledge sharing, 
benefit sharing, business opportunities, reporting, and policy 
considerations). 

 Identification of seven principles for best practice in cooperative model 
design and priorities for a successful cooperative. 

 Identification of a number of opportunities for future industry 
development, supported by a number of case studies. 

 Recommendations made in the final report include the following 
areas: 
o connecting existing supply to industry demand 
o the potential for the industry to become price makers not price 

takers 
o the creation of a cooperative model for all native foods 
o the potential to combine Indigenous knowledge to provide a 

shared value industry  
o an increase needed in research in native food domestication and 

application in the mainstream food industry 
o the exploration of innovation such as block chain to track product 

demand and supply.          
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Outcomes  Potential contribution to improvement in development of business 
models for Kakadu Plum from the principles and case studies 
espoused and communicated in the project and the report.   

 However, it is uncertain if any outcomes resulted from this investment 
due to lack of response from PwCs Indigenous Consulting to assist 
with specific outcomes. 

Impacts  Potentially improved business models for Kakadu Plum production 
and marketing that would increase demand and profitability.   

 Potentially improved matching of supply and demand producing a 
more stable income for producers. 

 

Table A 33: Logical Framework for Project PRJ-010344 

PRJ-010344: Cocoa Pod Splitter 
 

Project details Organisation:  AgEconPlus 
Period: November 2015 to August 2016 
Principal Investigator: Michael Clarke 

Rationale RIRDC has supported projects in the cocoa industry over many years, and 
a commercial cocoa industry has developed in North QLD with 
approximately 35 hectares of cocoa trees producing 100 tonnes of cocoa 
bean valued at $1.25m per annum (Foster, 2014 in Clarke, 2016b).  It was 
identified at the 2015 RIRDC cocoa industry RD&E workshop that 
mechanised cocoa pod splitting and bean recovery was essential if the 
cocoa industry is to develop beyond its current niche.  Mechanised cocoa 
bean recovery has the potential to reduce the cost of extraction from 
$1,500/tonne to $417/tonne (Clarke, 2016b).  Furthermore, mechanised 
cocoa bean recovery offers improved occupational health and safety 
outcomes for Australian cocoa industry workers. Two Brazilian and two 
North QLD cocoa pod splitter prototypes were identified as promising. 

Objectives The objectives of this project were to: 

 provide an independent assessment of the various overseas and local 
pod splitter prototypes with a recommendation on commercialisation 
of a local prototype or importation of a more advanced Brazilian 
machine. 

 provide comment on possible cocoa pod splitter business models and 
the need for ongoing public investment in pod splitting machinery.   

Outputs  Daintree Estates Mossman was subcontracted to undertake the trial; 
they collated data on two cocoa splitting machines and delivered a 
10-page report titled Mechanical Cocoa Pod Splitter Evaluation 
Project in August 2016.  Desk based research was completed on an 
additional two machines by AgEconPlus. 

 RIRDC Publication No 16/072 Titled Cocoa Pod Splitter: Assessment 
of Prototype and Commercial Equipment published October 2016. 

 The research concluded mechanical cocoa pod splitting options were 
available in the private sector, and no further investment in cocoa pod 
splitters should be made by RIRDC or the QLD Department of 
Agriculture and Fisheries (DAF). 

Outcomes  No further investment by AgriFutures Australia or DAF in cocoa pod 
splitters has eventuated as this project revealed the private sector 
had developed a superior local product. 

Impacts  None expected. 
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Table A 34: Logical Framework for Project PRJ-010504 

PRJ-010504: Carobs Australia Concept 
 

Project details Organisation: Spiegare Pty Ltd 
Period: June 2016 to September 2016 
Principal Investigator: Cameron Begley 

Rationale Unavailable from documentation.  Principal Investigator indicated via reply 
email he is unavailable to discuss this research project. 

Objectives The purpose of this research was to identify the market opportunities 
available to domestic Carob producers.  The research objective was to 
complete a review of the Carob industry including: 

 Industry context (domestic and global) 

 PESTLE analysis 

 (New IP) Freedom to operate 

 Product and market opportunities 

 Risk identification and management 

 Strengths, weaknesses, opportunities & threats – External drivers and 
constraints 

 Key actions and timelines. 

Outputs A Commercial-in-confidence report was delivered October 2016 outlining: 

 An overview of the domestic and global carob industry 

 Product and market opportunities for carob pods and seeds 

 Current global uses for carob products and derivatives 

 Emerging market opportunities for carob products including medicinal, 
biomedical, food/health/nutrition market uses 

 Market opportunities in the industrial and food manufacturing sectors 

 Agronomic opportunities including agroforestry and carbon 
sequestration/carbon farming 

 Opportunities and challenges for domestic industry growth identified. 

Outcomes  The utilisation of the information provided in the commercial-in-
confidence report is unable to be determined from documentation.  
Principal Investigator indicated via reply email he is unavailable to 
discuss this research project. 

Impacts  Unavailable from documentation.  Principal Investigator indicated via 
reply email he is unavailable to discuss this research project. 
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Appendix B: Project descriptions (logical frameworks) for each 

project included in the NEAI RD&E Program evaluation population 

(30 projects) 

The following tables present the individual project descriptions in a logical framework for 

each project included in the evaluation of the AgriFutures’ NEAI RD&E Program 2013-2018. 

The project descriptions are ordered by AgriFutures’ project code. 

Table B 1: Logical Framework for Project PRJ-002551 

PRJ-002551: Optimising genetics, reproduction and nutrition of dairy sheep and 

goats  

Project Details Principal Investigator: Alexander Cameron 

Research Organisation: Monash University  

Period of Funding: December 2010 to May 2015   

Background 

and Rationale  

European dairy sheep and goats are larger than those found in the 

Australian industries. There is an opportunity to use research already 

conducted in Europe for use in the Australian sheep and goat dairying 

industry.  

Objectives   Determine how to manipulate photoperiod to increase milk production 
in sheep and goats.  

 Determine how to maximise the intake of energy as whole grain and 
conserved grass (hay and silage) while minimising the incidence of 
acidosis in goats.  

 Determine optimum growth curves and optimum age and weight at 
first joining in dairy lambs and kids.  

 Determine the optimum lactation length in goats.  

 Determine the yield penalty from suckling lambs for several weeks 
before weaning.  

 Evaluate the genetic merit of the Awassi breed.  

Outputs  Artificial lighting in late lactation can increase milk production but its 
use should not commence before April.  

 Joining goats at seven months instead of ten months of age is more 
profitable.  

 It was recommended that lambs be weaned within 48 hours of birth 
for optimal milk production.  

 Use of the Awassi breed may increase milk production, but more 
research is needed to confirm this finding.  

 Pregnancy can be achieved with a single mating using a controlled 
intravaginal releasing device and pregnant mare serum 
gonadotrophin, but more research is needed to see if reducing 
feeding after mating increases pregnancy rates.  

Outcomes  Dairy production at Meredith Dairy was doubled, due in part to the 
management outputs of the project.  

 Most of the increased output from dairy sheep and goats was 
because of increased sales through marketing (Sandy Cameron 
pers. comm., 2018).  

Impacts   Increased profitability of sheep and goat dairying through reduced 
cost of production 

 Increased profitability of sheep and goat dairying through increased 
milk production 
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Table B 2: Logical Framework for Project PRJ-003781 

PRJ-003781: Marron Production Enhancement   

 

Project Details Organisation: John Luckens  

Period: September 2009 to February 2015  

Principal Investigator: John Luckens 

Background and 

Rationale  

The lifecycle of marron is reasonably well-understood, but there are 

constraints to the industry with brood stock quality and production 

systems. With marron being produced in an extensive system, there is 

a need to develop an aquaculture friendly strain of marron.  

Objectives The project had several objectives. A summary of the objectives is 

provided below:  

 Develop a commercially viable marron farming system 

 Improve pond infrastructure development 

 Develop an enhanced breeding system 

 Establish a breeding program  

 Prove that farm manipulation of moulting is productivity enhancing 

 Develop a greater understanding of the marron growth cycle.  

Outputs   The project built an indoor breeding facility for marron. 

 The project developed a new farming system that allows greater 
economies of scale; however, a commercially viable marron 
farming system was not developed. 

 No consistent yield of marron was obtained in the new ponds 
compared to traditional ponds. The best performing pond observed 
in the project was on par with the traditional pond systems but 
displayed potential for improvements over the old pond system in 
the future once teething issues are sorted. 

 The breeding program established genetic markers for marron, 
allowing potential genetic studies in the future that could enhance 
the breeding system.  

 Many of the breeding females were infertile, potentially due to 
introgression. The project concluded that there was a need for 
more breeding trials to reduce infertility.   

Outcomes   Further advancement of breeding information and parameters of 
marron, leading to the potential realisation of an aquaculture- 
friendly marron stock. This has not taken place due to lack of 
available resources (John Luckens pers. comm., 2018).  

 The project recommended further trials to improve the new pond 
system already developed, and to improve hybrid breeding.  

 The project has contributed to a decision to invest a further 
$400,000 in pond design (John Luckens pers. comm., 2018).  

 The new pond systems have been found post project to be more 
productive than previous systems, doubling production (John 
Luckens pers. comm., 2018).  

Impacts   Improved productivity for marron farmers.  

 Improved capacity for research and breeding of marron.   

 Contribution to potential in the long term for increased profitability 
and industry expansion, dependent on further research and 
funding.  
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Table B 3: Logical Framework for Project PRJ-005085 

PRJ-005085: Developing an Effective Diluent for Transport of Rabbit Semen 

 

Project Details  Principal Investigator: Roslyn Bathgate  

Research Organisation: University of Sydney  

Period of Funding: December 2010 to January 2015 

Background and 

Rationale  

Rabbit breeding is becoming increasingly dependent on artificial 

insemination. Rabbit farms are currently limited to using fresh sperm due 

to low fertility rates using stored refrigerated sperm. Research was 

required to explore whether there could be improvements made so that 

refrigerated sperm could be used effectively.  

Objectives  To compare semen extenders and storage temperatures currently 
employed in the chilled storage of rabbit semen in terms of in vitro 
sperm quality and in vivo fertility. 

 To provide a comprehensive assessment of in vitro sperm quality 
during prolonged chilled storage of rabbit semen by flow cytometric 
analyses. 

 To identify protective additives to reduce the deleterious effects 
associated with chilled storage and prolong sperm longevity. 

 To optimise in vitro dilution and storage protocols for rabbit semen. 

Outputs   Storage conditions were found to be best at 15oC in vitro for up to 96 
hours.  

 Optimal chilled storage concentration of rabbit semen was 30x106 

spermatozoa/mL with low concentration of 15x106 spermatozoa/mL 
showing a detrimental effect on sperm mortality.       

 Sealed straws can be used instead of tubes to stop reactive oxygen 
species (ROS) damage. 

 ROS, lipid peroxidation and other oxidative stress was reduced with 
100μM quercetin. 

Outcomes  Breeders can now use chilled storage techniques to reduce oxidation 
stress in rabbit semen, allowing for more successful fertilisation.   

 Breeders can select faster growing breeds of rabbits to improve 
production on farm due to improved sperm quality.  

Impacts  Increased productivity and profit for rabbit farmers.  

 Improved scientific and research knowledge and capacity.  

 

Table B 4: Logical Framework for Project PRJ-005157 

PRJ-005157: Development of a polychaete worm aquaculture industry in SA 

Project details Organisation: Flinders University of SA 

Period: November 2010 to January 2014 

Principal Investigator: Graham Mair 

Rationale Polychaete worms are segmented marine worms found in many marine 

environments.  Polychaetes are used for bait as well as more recently for 

aquatic animal broodstock diets due to their level and profile of long-chain 

highly unsaturated fatty acids required for optimal gonad development and 

maturation.  Current polychaete production via wild harvest, small-scale 

culture and import/export, is insufficient to meet demand both globally and 

locally in SA. Demand for polychaetes for bait currently exceeds supply, 
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with polychaete aquaculture deemed the only sustainable avenue to 

increase production.  Two successful polychaete farming businesses were 

established in the UK over 20 years ago demonstrating commercial 

production is achievable.   

The opportunity to build upon the wild baitworm harvest in SA through the 

development of a polychaete aquaculture farming industry exists, however 

there are several constraints including highly seasonal spawning, and the 

unknown effect of temperature, photoperiod, stocking density and food 

availability on juvenile polychaete feeding activity and growth.  

Furthermore, it is not known if culturing worms is suited to dryland salinity 

affected areas in inland SA, potentially improving the utilisation of 

degraded land and minimising the risk of marine-based pathogens. 

Objectives This research project sought to research the main constraints to the 

production of polychaete worms in culture with a focus on breeding and 

rearing so to enable pilot scale trials of worm aquaculture systems to be 

established. 

The objectives of the research were: 

 To determine optimal rearing protocols for juvenile growth of 
polychaete worms in terms of: 
o Photoperiod 
o Stocking density 
o Temperature 

 To determine which environmental factors (temperature, photoperiod 
and lunar stimulation) are critical for initiating and regulating various 
stages of sexual maturation and to establish the best sequence of 
triggers. 

 To determine optimal maturation protocols for each species of 
polychaete worms. 

 To compare the fatty acid profiles of worms subjected to a range of 
culture protocols in terms of temperature, photoperiod, density and 
lunar stimulation. 

 To compare the suitability of the optimised protocols developed above 
in saline groundwater from dryland salinity affected areas and 
compare the results with natural seawater production systems. 

Outputs  The Final Report for this research project was embargoed and is 
currently not publicly available. 

 Key findings from the growth performance trials were reported, with 
o the optimal rearing protocols for juvenile growth of polychaete 

developed;  
o the effects of environmental factors on sexual maturation 

determined;  
o the effect of diet on growth determined; 
o the effect of stocking density on production determined;  
o a business plan and marketing plan for the initial 

commercialisation of farming P. vallata developed. 

Outcomes and 

Impacts 

 The Principal Investigator did not respond to phone messages and 
emails thus the nature and extent of outcomes and impacts from this 
project is unable to be determined. 
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Table B 5: Logical Framework for Project PRJ-005355 

PRJ-005355- Molecular selection tools for the crocodile industry 
 

Project Details  Principal Investigator: Lee Miles  
Organisation: University of Sydney 
Period: December 2010 to April 2015 

Background 
and Rationale  

There had been no previous genetic research to understand the stress 
and immune biology factors affecting saltwater crocodile hatchlings. 
Genetic maps are essential to research tools for mapping of quantitative 
traits and identification of genes that underlie genetic variations. Crocodile 
farms could use the research in the young crocodile selection process.  

Objectives  1. To extend the juvenile crocodile phenotype panel used in CrocPLAN 
to include immune function, stress, behavioural, growth and skin 
quality parameters.  

2. Develop baseline animal welfare measures to define “best practice” 
for ethical crocodile farming. 

3. To generate a large single nucleotide polymorphism (SNP) marker 
resource for later saturation of the genetic linkage map and fine 
mapping of quantitative trait loci. 

Outputs  Development of a large SNP resource with 240,006 SNPs identified 
with 44,144 of these identified as being polymorphic. 

 Corticosterone levels in hatchling saltwater crocodiles were the lowest 
recorded, providing evidence that the Codes of Practice for human 
treatment of crocodiles were working and environmental factors have 
a major role in crocodile development. 

 The project found head length is an approximate predictor of total 
crocodile length.  

 The project found some heritable traits in crocodiles. For example, 
bacterial killing assays (BKA) were found to be heritable. Testosterone 
was only moderately heritable but was highly correlated with BKA. 
Scales and number of scale row splits were heritable, but unequal 
between the left and right side.  

 There were genetic effects on bactericidal activity against Providencia 
rettgeri and Escherichia coli (E. coli). Genetic markers for these 
effects were identified   

 The project found corticosterone levels not to be heritable, suggesting 
that corticosterone levels were an effect of the environment.  

 Standard husbandry practices were found not to be detrimental to 
crocodiles, confirming that current management practices have high 
animal welfare standards and are best practice.  

Outcomes  Because of the project, handling practices of crocodiles have 
improved through further adoption of the current Codes of Practice for 
humane treatment of crocodiles. The project justified the current Code 
of Practices as best practice. All crocodile farm managers are now 
more aware of the importance of handling practices and using the 
current Code of Practices on their farms.  

 The identification of genetic markers has led to improved knowledge 
of variation in stress and immune responses.  

 Selection criteria for innate immune function against Providencia 
rettgeri will incorporate testosterone and BKA.   

Impacts  Improved profitability of crocodile farms through better genetics.  

 Improved animal welfare through further adoption of best practice.  

 Improved scientific research understanding and capacity.  
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Table B 6: Logical Framework for Project PRJ-005806 

PRJ-005806 Optimising Mulloway Farming Through Better Feed and Hatchery 

Practices 

Project Details Organisation: Southern Cross University  

Period: September 2011 to December 2014 

Principal Investigator: Jeff Guy 

Background and 

Rationale  

Northern NSW prawn aquaculture has been declining in value due to 

cheaper imported prawns. Mulloway may provide a secondary 

aquaculture species to farm on prawn farms with mulloway already being 

grown in NSW prawn farms. Mulloway are suited to the northern NSW 

climate whereas many other aquaculture species are not. While feed and 

costs of fingerlings were high, there was the potential for costs to be 

reduced and develop both improved feeds and fingerlings.   

Objectives  To improve mulloway fingerling production by adapting existing 
prawn hatchery facilities for marine finfish production.  

 To improve grow-out feed management practices for mulloway over 
the production size range of 1 to 2 kg (large mulloway in the final 
year of grow-out).  

Outputs   From fingerling production trials, on-farm production of microalgae 
for mulloway feed was not successful; commercial algae were used 
instead but fingerling survival rate proved lower.   

 Tank set-up was found to be important for reducing mortalities of 
mulloway fingerlings. It was recommended that there needed to be 
greater capacity to exchange water in mulloway tanks in the nursery 
phase to ensure ammonia is kept at adequate levels, something that 
is not required for prawns.  

 There were significant differences in final weight and condition of 
mulloway fed in the early morning compared to mulloway fed at 
other times of the day.  

 The project recommended a Grobest Sea Bass 12mm pellet diet 
over other types of feed to improve growth and increase feed 
efficiency, until other more suitable sources of feed could be 
manufactured.  

 The project recommended that mulloway feeding should start before 
dusk to increase feed efficiency.  

 There was a significant difference in growth rates between feeding 
levels measured as the percentage of body weight (BW) fed. The 
ideal daily feeding rate was found to be 0.8% of BW, with feed below 
this level affecting growth, and feeding rate above 0.8% BW leading 
to wastage.     

Outcomes   Any future prospective mulloway farming in conjunction with prawn 
farms may benefit from strategies to increase feed efficiency and 
growth via type of feed, time of feeding and feeding rate.  

 As tank shape was found to be important for fingerling production, 
an improved updated tank design for production of mulloway 
fingerlings is now available. 

Impacts   Improved profitability for mulloway farmers.  

 Increased scientific research capacity.  
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Table B 7: Logical Framework for Project PRJ-007806 

PRJ-007806: Valuable behavioural phenotypes in Australian farm dogs 
 

Project Details Organisation: The University of Sydney 
Period: February 2012 to June 2015  
Principal Investigator: Paul McGreevy 

Background and 
Rationale  

There were significant gaps in the knowledge relating to livestock working 
dogs. Much of the information that underpinned breeding and training 
decisions was only anecdotal. 

Objectives  To identify objective measures of desirable behaviour and health 
phenotypes in Australian livestock working dogs.  

 To explore genetic parameters of these “quality of working life” traits 
and provide an indication of the extent of the genetic contribution to 
the expression of the traits such that they can be integrated into an 
effective breeding program. 

Outputs   The project was informed by heritability estimates from surveys, and 
face-to-face interviews with working dog owners. The project found 
that owners were good assessors of their dogs' core attributes. 

 The project found that 62% of farm working dogs were acquired from 
a breeder with 70% of working dogs being purchased for under 
$500, and with 9% fully trained on purchase.  

 The median yearly cost of dog maintenance was between $400 - 
$800, with 77% of survey participants reporting maintenance costs 
of $800 or less. Overall lifetime costs for dogs were calculated to be 
$7,763. The contribution of output from dogs was estimated to be 
$40,000 over the average working dog’s lifetime (median lifespan of 
ten years).  

 Husbandry information assembled included 83% of dogs being 
exercised daily, with a one-third split of dogs being either kept on 
chains, in yards, or in cages. The results found that farmers who 
regularly exercise and trial their dogs have a reduced dog failure 
rate.   

 The project established successful conditioning and training 
techniques for working dogs. These attributes were: housing dogs in 
yards, exercising dogs daily, positive reinforcement training, yard 
trial participation and the personality of the owner.  

 Below average success rates in working dogs on farms were found 
to be from: use of electric shock collars and acquiring fully trained 
older dogs. 

 The project found that the handler of the working dog had a large 
effect on the traits of the dogs. The project recommended that 
further communication and extension of successful dog handling 
practices is provided to relevant groups such as livestock farmers 
and breeders.   

 The project recommended further clarity be provided on terms 
around the language of behaviour genetics. 

 Heritability traits were analysed around important selection 
objectives. There was a high level of inbreeding among working 
dogs. There is a trade-off between genetic diversity and heritability 
of traits that breeders and farmers need to determine.  

 Estimates of the heritability of twenty-two traits for working dogs 
were produced by the project. These traits may be suitable for use in 
future breeding programs.  
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Outcomes   Farmers and breeders are able to incorporate knowledge generated 
by the project into their training, handling and selection processes 
for working dogs.  

 Knowledge of dog breeding attributes that could lead to improved 
behaviour in working dogs. 

 As a result of improved breeding, selection, and husbandry and 
training there could be: 
o lower dog wastage rates, 
o a reduction in livestock stress and welfare,  
o an increase in management efficiency and working dog 

productivity on livestock farms.  

Impacts   Improved profitability to working dog breeders and farmers.  

 Improved animal welfare.   

 Improved social licence.  

 

Table B 8: Logical Framework for Project PRJ-008527 

PRJ-008527: Factors impacting Australian alpaca meat and methods to improve 

quality  

Project Details Principal Investigator: Russell Bush  

Research Organisation: University of Sydney  

Period of Funding: September 2012 to July 2015  

Background 

and Rationale  

The expansion of the Australian alpaca industry is partly dependent on 

developing a market for meat products. There was little information 

available on the qualities and parameters of alpaca meat that may be 

used to increase the demand for the meat.  

Objectives   To investigate the relationships between slaughter age and sex of 
alpacas by comparing nutrient, carcase and sensory parameters 
associated with meat quality. 

 To investigate the benefits of value-adding processing techniques on 
alpaca carcases. 

 To compare carcases from alpacas grazed under two different feeding 
systems.  

Outputs  Electrostimulation of carcases resulted in higher quality meat, 
compared to non-electro stimulated meat. The project recommended 
medium voltage electrostimulation at processing to prevent cold 
shortening of the meat.  

 Consumers in sensory tests scored electro stimulated meat higher in 
terms of tenderness, juiciness, and flavour. 

 Alpacas slaughtered at 36 months of age had heavier carcases than, 
alpacas slaughtered at 18 and 24 months. Fat and bone density 
decreased with alpaca age.  

 Female alpacas had more trim at slaughter compared to males. For 
male alpacas, saleable meat was higher and increased with alpaca 
age. 

 A comparison between grain and pasture fed alpacas revealed that 
grain supplementation had no effect on carcase benefits.   

 The project concluded that 24-month-old castrated males are 
preferable for meat production and later slaughter produces better 
meat. Wet aged meat (vacuum packing or cryovac-ing) for ten days, 
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along with electrostimulation of the carcase, produced higher quality 
meat.  

 Tender stretching (hanging) of the alpaca carcase after slaughter 
improved the tenderness of the semimembranosus muscle. 

 The project produced two journal articles outlining the outputs of the 
project.   

Outcomes  Potentially, changes in slaughtering and processing alpacas has, or 
will, lead to a superior meat that may lead to increased demand.  

 Farmers and processors are considering using the findings in their 
production (Russell Bush, pers. comm, 2018).  

 Due to the findings of the project, more farmers are using 24-month-
old, castrated male alpacas for meat, due to the superior quality.  

 Further electrostimulation on full alpaca carcasses will be researched, 
in line with standard practice for other meats (Russell Bush, pers. 
comm, 2018).   

 There has been funding of a follow project (PRJ-010045) further 
exploring alpaca meat processing techniques (Russell Bush, pers. 
comm, 2018).  

 The findings of the project have contributed to a producer joining 2000 
females specifically for meat production. 

 Further research will now be explored, looking at alpaca genetics, 
especially for meat.   

Impacts   Contribution to potential alpaca industry expansion. 

 Increased profitability of the alpaca industry though improved meat 
quality.   

 Improved sustainability of the alpaca industry within Australia.  

 Increased scientific research capacity.  

 

Table B 9: Logical Framework for Project PRJ-008536 

PRJ-008536: Boosting Redclaw Industry Productivity with Improved Nutrition and Feed 

Management 

Project details Organisation: James Cook University  

Period: August 2012 to December 2015 

Principal Investigator: Igor Pirozzi  

Background 

and Rationale 

There was a lack of understanding of the nutritional requirements for 

redclaw. Feed for redclaw has been of low nutritional quality and based on 

aquaculture in general, not specifically for redclaw. The project explored 

dietary requirements and feed suitability for redclaw.  

Objectives  Determine the nutritional requirements of redclaw for digestible protein 
(DP) and digestible energy (DE). 

 Assess the suitability of alternative feed ingredients. 

 Develop a practical feeding standard for this species with optimised 
feeds and feeding regimes. 

Outputs  The project established DP and DE requirements for redclaw for both 
maintenance and growth.  

 The project confirmed that farmers use commercial feeds to provide a 
nutrient source for other organisms in the ponds as well as redclaw.  

 The project proved that redclaw have the ability to eat a variety of feeds 
but prefer plant-based feeds.  
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 The project formulated feed diets had a higher feed efficiency than 
standard commercial feeds but growth rates of redclaw were similar 
between the two feeds.  

Outcomes  Potential improvement in redclaw feeding strategy. 

 Improvement in redclaw feed composition via formulated feeds leading 
to improved nutrient uptake by redclaw, this may lead to lower costs 
per unit of redclaw weight gain.  

Impacts  Increased profit for redclaw producers.  

 Increased scientific research capacity.  

 Increased regional incomes.  

 

Table B 10: Logical Framework for Project PRJ-008777  

PRJ-008777: Indigenous pastoral consultancy services – Stage 1 

Project details Organisation: McClelland Rural Services P/L 

Period: October 2012 to December 2013  

Principal Investigator: Robert McClelland 

Rationale The Northern Australia Beef Strategy Indigenous Pastoral Project was an 

Australian Government Project funded under the Northern Australia 

Sustainable Futures Program and administered by the Federal 

Government Department of Agriculture, Fisheries and Forestry.  RIRDC 

was contracted to manage this project, together with a suite of related 

projects.  More than 17 per cent of pastoral land in WA, NT and QLD is 

owned or leased by Indigenous people and their organisations.  The 

overarching aim of this suite of projects was to improve the economic, 

environmental and cultural outcomes for Indigenous pastoral businesses 

across northern Australia.  As stated in the 2012-13 Federal Budget 

statement, the intent of this investment was to focus on the commercial 

viability and sustainability of the northern Australian Indigenous pastoral 

enterprises (Australian Government, 2012).   

As background, the approach taken to achieve this intent was to allocate 

$576,643 of funding to the following nine individual projects over the 

period 2012 to 2014: 

1. Develop a draft Managing Indigenous Pastoral Lands manual (PRJ-
008777) 

2. Obtain feedback to improve the draft manual via three separate pilot 
projects: 
-PRJ-008953 Indigenous pastoral project pilots – NT 

-PRJ-008957 Indigenous pastoral project pilots – QLD 

-PRJ-008958 Indigenous pastoral project pilots – WA 

3. Finalise the Managing Indigenous Pastoral Lands manual (PRJ-
008777) 

4. Extend and evaluate the manual via three separate projects: 
-PRJ-009481 Indigenous pastoral project extension & evaluation – NT  
-PRJ-009507 Indigenous pastoral project extension & evaluation – 

QLD 

-PRJ-009508 Indigenous pastoral project extension & evaluation – 

WA  

5. Evaluation (PRJ-009512) 
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6. Develop additional communication outputs (PRJ-009543) 

Objectives The main objective of the first project (PRJ-08777) was to develop a 

framework/guide/manual providing northern Australian Indigenous 

pastoral communities with clear development pathways to improve the 

productivity, commercial viability and sustainability of pastoral properties 

within the three northern jurisdictions of WA, NT and QLD.  The 

framework/guide/manual was to include a range of aspects including: 

 tenure and property rights 

 business leadership 

 community engagement and government 

 business management and compliance 

 accessing and raising finance 

 business operations: running a commercial cattle business 

 property management planning including water, carbon, energy, 
pest and weed control 

 herd management 

 marketing 

 diversification options. 

Outputs  A step-by-step 400+ page Managing Indigenous Pastoral Lands 
manual was developed to assist both Indigenous pastoral 
enterprises, and those indigenous land owners wishing to become 
pastoral businesses. This manual remains publicly available at 
https://rirdc.infoservices.com.au/downloads/14-014. 

 The Managing Indigenous Pastoral Lands manual included nine 
modules and three case studies.  Each of the modules and case 
studies were designed to provide best practice technical information 
and procedures as well as management checklists, tools and 
information sources. 
o The nine modules contained within the manual were: 

1. Business management 
2. Markets and marketing 
3. Land information 
4. Property management 
5. Grazing land management 
6. Herd management and production 
7. Husbandry, health and welfare 
8. Human resource management 
9. Diversification: Other income earning opportunities 

o Three case studies were reported within the manual: 
1. Warrignundu Station NT 
2. Delta Downs Station QLD 
3. Lamboo Station WA 

Outcomes  Potentially, this manual was utilised by communities, extension 
officers, consultants and property managers to develop more 
efficient and profitable Indigenous pastoral enterprises in Northern 
Australia. 

 The Indigenous pastoral project evaluation component (PRJ-
009512) was completed in 2014 and identified that the manual was 
utilised, but the evaluation did not articulate the nature and extent of 
outcomes and impacts delivered by the project. 

 No further information is available regarding the uptake, utilisation or 
outcomes of this project (Robert McClelland, pers. comm., 2018). 

https://rirdc.infoservices.com.au/downloads/14-014
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Impacts  Potentially, economic, environmental and cultural benefits were 
delivered by Indigenous pastoral enterprises in Northern Australia. 

 Potentially, improved operational efficiencies of large areas of 
Indigenous held pastoral lands across Northern Australia. 

 

Table B 11: Logical Framework for Project PRJ-008834 

PRJ-008834: Alpaca immunoglobulins phase 2   

 

Project Details Principal Investigator: Andrew Padula 

Research Organisation: Bairnsdale Animal Hospital  

Period of Funding: February 2013 to October 2015  

Background and 

Rationale  

The project was a continuation of PRJ-007770 Alpaca Immunoglobulins 

that showed that alpacas could make therapeutic antibodies. The aim of 

Project PRJ-008834 was to explore alpacas for snake antivenoms. There 

has been no commercial production of camelids for snake antibodies.   

Objectives   Conduct in vitro studies of the allergenic properties of alpaca serum 
compared to horse serum. 

 Exploration of the heat stability properties of alpaca antivenom by 
exposure to short-term high-temperatures.  

 Improving the enzyme-linked immunosorbent assay (ELISA) for 
monitoring and screening alpaca for good response to snake venom.  

 Determine the correlation between ELISA values using an improved 
assay system and mouse testing results. 

 Design and construction of a restraint box for bulk blood collection 
from alpaca. 

 Produce a summary document outlining biosecurity issues and 
strategies required to achieve commercialisation of alpaca serum 
products.  

 Complete an Intellectual Property (IP) landscape search.  

Outputs   Alpaca antivenom had significant anti-complementary activity. Alpaca 
antivenom had a more purified immunoglobulin fraction and was 
higher in anti-complementary activity. The results show that alpaca 
antivenom has no reliable predictors of adverse reactions in humans.  

 The project discovered that an in vitro assay system is not suitable for 
alpaca serum.  

 Before heating, alpaca antivenom had neutralisation of procoagulant 
effects on Brown Snake venom. After heating, the alpaca antivenom 
was only 28% as effective compared to pre-heated antivenom. The 
project concluded that alpaca antivenom had no inherent thermal 
stability properties.  

 For alpaca, the project found ELISA to be an efficient and precise 
monitoring method for immune response to hyper immunisation. 
There was a high correlation between ELISA for purified toxin 
antibodies and whole venom.  

 For handling and restraining alpaca, the most suitable method was 
sedating alpaca with a non-cardiovascular sedative and restraining 
the alpaca on a table.  

 The search and analysis of IP for alpaca serum found no IP issues 
that would affect alpaca antivenom product development.   
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 Alpaca antivenom was at least ten times more effective compared to 
commercial antivenom produced from horses at neutralising Tiger, 
Brown, and Taipan venom. The project treated a dog using alpaca 
antivenom. After treatment with alpaca antivenom, the dog showed an 
improved condition, with serum venom concentrates being 
undetectable.  

 The project recommended further research to: examine neutralisation 
of procoagulant effects on snake venom for alpaca serum, understand 
the likelihood of allergic reactions to alpaca serum, improve antibody 
extraction methods, and improve the usefulness of diagnostic tests.  

Outcomes  The project proved Alpaca antivenom has the potential to be a viable 

product. The project noted that more development is needed before 

alpaca antivenom can be commercialised.  

 Heat treatment is a limiting factor for alpaca antivenom as heating 

alpaca antivenom reduces its effectiveness.  

Impacts   Contribution to potential increased profits to alpaca farmers due to 
development of alpaca antivenom, if commercialisation eventuates. 

 Increased scientific research capacity.  
 Potential improved public health due to an improved antivenom.  

 

Table B 12: Logical Framework for Project PRJ-008953 

PRJ-008953: Indigenous pastoral project pilots – NT 

 

Project details Organisation: NT of Australia represented by the Department of Primary 

Industry and Fisheries 

Period: June 2013 to November 2013 

Principal Investigator: Neil MacDonald 

Rationale Following on from the development of the draft Managing Indigenous 

Pastoral Lands manual (PRJ-008777), pilot projects in NT, WA and QLD 

were established to assess the effectiveness of the manual and provide 

useful feedback to improve the final version of the manual. 

Objectives  To trial the Managing Indigenous Pastoral Lands manual (PRJ-
008777) on at least three pilot properties in the NT. 

 To obtain key learnings from these pilots and provide feedback to the 
PRJ-008777 Principal Investigator to improve the final version of the 
Managing Indigenous Pastoral Lands manual. 

Outputs  A four-page report summarising the value of the manual to six pilot 
Indigenous pastoral properties in the NT was delivered with feedback 
for its improvement.  The manual was delivered and evaluated by 
DPIF Extension Staff at the following six Indigenous pastoral 
properties: 
o Twin Hills, Northern Land Council area 
o Robinson River, Northern Land Council area 
o Mistake Creek, Central Land Council area 
o Bluebush Station, Central Land Council area 
o Huckita Station, Central Land Council area 
o Ooratippra Station, Central Land Council area 

Outcomes  Potentially, the improved manual and recommendations from 
Indigenous pastoral projects resulted in improved knowledge and 
practices. 
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 Since this project concluded in 2013, Indigenous pastoral 
development has slowed due to the expiry of Federal Government 
funding for the NT Indigenous pastoral project.  This decline in 
funding and activity in the NT makes it hard to attribute outcomes to 
the manual (Neil MacDonald, pers. comm.,2018). 

Impacts  Potentially, improved operational efficiencies of large areas of 
Indigenous held pastoral lands across Northern Australia. 

 

Table B 13: Logical Framework for Project PRJ-008957 

PRJ-008957: Indigenous pastoral project pilots – QLD  

 

Project details Organisation: The State of QLD through the Department of Agriculture and 

Fisheries 

Period: May 2013 to November 2013 

Principal Investigator: Susan Porchun 

Rationale Following on from the development of the Indigenous Pastoral Guide (PRJ-

008777), pilot projects in NT, WA and QLD were established to assess the 

effectiveness of the manual and provide useful feedback to improve the 

final version of the manual. 

Objectives  To trial the Indigenous Pastoral Manual (PRJ-008777) on at least 
three pilot properties in QLD. 

 To obtain key learnings from these pilots and provide feedback to the 
PRJ-008777 Principal Investigator to improve the final version of the 
Indigenous Pastoral Guide. 

Outputs  Workshop materials which enable the delivery of the Framework’s 
individual modules and material from the relevant weblinks including 
satellite maps to support property management and the provision of 
agricultural economic expertise to support improved business 
management. 

 An 8-page final evaluation report with recommendations for 
improvement was provided including suggestions for an alternative 
format such as video, and suggestions to ensure the 50% of weblinks 
that didn’t work were rectified. Additional topics were suggested 
including how to negotiate contracts with musterers. The critical role 
of extension officers in supporting the utilisation of information in the 
manual by Indigenous pastoralists was highlighted. 

Outcomes  Potentially, improved manual and recommendations from Indigenous 
pastoral projects resulted in improved knowledge and practices. 

Impacts  Potentially, improved operational efficiencies of large areas of 
Indigenous held pastoral lands across Northern Australia. 

 

Table B 14: Logical Framework for Project PRJ-008958 

PRJ-008958: Indigenous pastoral project pilots – WA 
 

Project details Organisation: Western Australian Agriculture Authority, a body corporate 
established under the Biosecurity and Agriculture Management Act 2007 
Period: July 2013 to November 2013 
Principal Investigator: Mark Chmielewski 
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Rationale Following on from the development of the Indigenous Pastoral Guide (PRJ-
008777), pilot projects in NT, WA and QLD were established to assess the 
effectiveness of the manual and provide useful feedback to improve the 
final version of the manual. 

Objectives  To trial the Indigenous Pastoral Manual (PRJ-008777 on at least three 
pilot properties in WA. 

 To obtain key learnings from these pilots and provide feedback to the 
PRJ-008777 Principal Investigator to improve the final version of the 
Indigenous Pastoral Guide. 

Outputs  The final manual was provided by The Department of Agriculture and 
Food, WA Indigenous Landholder Services (ILS) staff to three 
Aboriginal managed stations at a start-up Workshop: 
o Lamboo Station, Halls Creek 
o Millijiddee Station, Fitzroy Crossing 
o Mt Barnett Station, Gibb River Road, West Kimberley 

 Three additional stations were included in the project at a later date 
as they expressed a willingness to be involved: Violet Valley, 
Peedamulla and Ullawarra. 

 Three visits to each of the three Aboriginal managed stations were 
completed by ILS staff to monitor the impact and receive feedback on 
the manual. 

 Indigenous Pastoralist Project Customer Survey completed on three 
properties in the Kimberley and one property in the Pilbara.  

Outcomes  Potentially, improved manual and recommendations from Indigenous 
pastoral projects resulted in improved knowledge and practices with 
economic benefits. 

Impacts  Potentially, improved operational efficiencies of large areas of 
Indigenous held pastoral lands across Northern Australia. 

 Following project completion in 2014, ILS staff were considerably 
reduced in size due to budget constraints, with no funding available to 
pursue any further data collection or implementation of the manual, 
thus no further outcomes have been realised or are expected 
(Maurice Griffin, pers. comm., 2018). 

 

Table B 15: Logical Framework for Project PRJ-008974 

PRJ-008974 Animal Industries research and development facilitator  
 

Project Details  Organisation: Scott Williams Consulting Pty Ltd.  
Period: June 2013 to November 2013 
Principal Investigator: Scott Williams  

Background and 
Rationale  

There are five AgriFutures RD&E plans for animal industries that were 
nearing completion. A new five-year plan from 2013/14 to 2017/18 was 
expected to provide strategy direction to RD&E investment in new and 
emerging animal industries, all of which fall under AgriFutures’ 
jurisdiction. AgriFutures commissioned Scott Williams Consulting and 
Miracle Dog Pty Ltd to prepare the plan. 

Objectives   To prepare a five-year plan for AgriFutures’ Animal RD&E program.  

 Identify RD&E priorities of the diverse range of new and developing 
animal industries, through a consultation process.  

Outputs  Industries were identified to be included in strategic RD&E priorities.  

 The five-year plan was prepared from consulting and forming 
relationships with the relevant industries and AgriFutures. 
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 The project produced the new and emerging animal industries five-
year final plan. The report recommendations and outputs of the five-
year plan are summarised below:  

 AgriFutures to commission 10% of program budget to market 
research to identify market potential for new and emerging animal 
industries.  

 Allocate 60% of the program budget to enhancing industry success 
through targeted RD&E. 
o Ex-ante cost-benefit analyses be conducted consistent within 

the priorities of the research plan.   
o Specified that open call be taken for research projects on a two-

yearly basis.  
o Commission projects that match AgriFutures risk/reward profile 

based on the open call.  
 Apportion 15% of the program budget to facilitate new industry 

growth through cross-industry investment. Three cross-industry 
issues were to be identified with the research commissioned.  

 Improved capacity to receive approximately 15% of the program 
budget with one project per open call that incorporates participation 
by an undergraduate, Masters, PhD student, or Post-Doctoral 
participation.  

Outcomes  Improved confidence to animal industry investors through 
independent assessment providing greater certainty to the small 
animal industries.  

 More strategic investment with current resources have taken place 
because of the plan produced. 

 Further investment in capacity building has taken place due to the 
project recommendations in emerging animal industries.  

Impacts  More effective investment in research and development in new and 
emerging animal industries.  

 Improved industry capacity.  

 

Table B 16: Logical Framework for Project PRJ-009481 

PRJ-009481: Indigenous pastoral project extension and evaluation – NT 
 

Project details Organisation: NT of Australia represented by the Department of Primary 
Industries and Fisheries 
Period: November 2013 to June 2014 
Principal Investigator: Neil MacDonald 

Rationale Following on from the completion of PRJ-008777 and the development of 
the Manual, this project sought to utilise state extension networks and 
systems to extend the final manual to Indigenous pastoralists within the 
NT.   

Objectives  To extend the Indigenous pastoral manual developed in PRJ-
008777 to Indigenous pastoralists within the NT. 

 To evaluate the effectiveness of the manual in improving the skills 
and knowledge of remote, Indigenous pastoralists, and to update or 
amend the manual in light of these findings. 

Outputs  Extension was delivered by three DPIF Indigenous Development 
Officers to 14 Indigenous pastoral properties in the NT, and 
evaluations completed for six properties. 
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 A two-page final report was submitted outlining there were no 
criticisms about the quality of the manual, and the most useful 
modules were the Business and Property Management components. 

 Key findings from the evaluation process were incorporated into 
amendments or adjustments to the manual to improve its relevance 
and effectiveness. 

Outcomes  Potentially, the improved manual and the recommendations from 
Indigenous pastoral projects resulted in improved knowledge and 
practices 

Impacts  Potentially, improved operational efficiencies of large areas of 
Indigenous held pastoral lands across Northern Australia.  

 

Table B 17: Logical Framework for Project PRJ-009507 

PRJ-009507: Indigenous pastoral project extension and evaluation – QLD  

 

Project details Organisation: The State of QLD acting through the Department of 

Agriculture and Fisheries 

Period: December 2013 to June 2014 

Principal Investigator: Susan Porchun 

Rationale Following on from the completion of PRJ-008777 and the development of 

the manual, this project sought to utilise state extension networks and 

systems to extend the final manual to Indigenous pastoralists within QLD.   

Objectives  To extend the Indigenous pastoral manual developed in PRJ-
008777 to Indigenous pastoralists within QLD. 

 To evaluate the effectiveness of the manual in improving the skills 
and knowledge of remote, Indigenous pastoralists, and to update or 
amend the manual in light of these findings. 

Outputs  Two working groups, one in North QLD and one in Central QLD 
were established and used as the key conduits to extend materials 
contained in the manual to Indigenous pastoralists.  Two properties 
per region were selected for inclusion. 

 A mix of activities was undertaken for each pastoral enterprise 
including large group workshops, and one-on-one mentoring 
sessions.   

 Recommendations to improve the manual were provided including 
the use of easy to understand graphic, financial and production 
benchmarks. 

Outcomes  Potentially, the improved manual and recommendations from 
Indigenous pastoral projects resulted in improved knowledge and 
practices. 

Impacts  Potentially, improved operational efficiencies of large areas of 
Indigenous held pastoral lands across Northern Australia.  

 

Table B 18: Logical Framework for Project PRJ-009508 

PRJ-009508: Indigenous pastoral project extension and evaluation – WA 

 

Project details Organisation: Western Australian Agriculture Authority, a body corporate 

established under the Biosecurity and Agriculture Management Act 2007 
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Period: November 2013 to June 2014 

Principal Investigator: Mark Chmielewski 

Rationale Following on from the completion of PRJ-008777 and the development of 

the manual, this project sought to utilise state extension networks and 

systems to extend the final manual to Indigenous pastoralists within WA.  

Across WA there are 56 Indigenous held pastoral properties covering 4.5 

million ha.  

Objectives  To extend the Indigenous pastoral manual developed in PRJ-008777 
to Indigenous pastoralists within WA. 

 To evaluate the effectiveness of the manual in improving the skills 
and knowledge of remote, Indigenous pastoralists, and to update or 
amend the manual in light of these findings. 

Outputs  Three properties in the Kimberley (Lamboo, Millijiddee and Mr 
Barnett) and one in the Pilbara (Peedamulla) were identified to field 
trial the manuals.   

 Indigenous Landholder Services (ILS) hosted an introductory 
workshop, and a monitoring visit and a summary workshop for each 
region to gather feedback to improve the manual.  ILS Extension 
Officers also provided comment to improve the manual.  

 A three-page final report was provided summarising the key 
recommendations to improve the manual. 

Outcomes  Potentially, the improved manual and recommendations from 
Indigenous pastoral projects resulted in improved knowledge and 
practices. 

Impacts  Potentially, improved operational efficiencies of large areas of 
Indigenous held pastoral lands across Northern Australia.  

 Following project completion in 2014, ILS was considerably reduced 
in size due to budget constraints, with no further funding available to 
pursue any further data collection or implementation of the manual; 
thus, no further outcomes have been realised or are expected 
(Maurice Griffin, pers. comm.,2018). 

 

Table B 19: Logical Framework for Project PRJ-009512 

PRJ-009512: Indigenous pastoral project evaluation component 

 

Project details Organisation: Rural Solutions SA 

Period: November 2013 to August 2014 

Principal Investigator: Simone Lawson 

Rationale This evaluation project, incorporating feedback from the northern 

Australian jurisdictions aimed to determine the effectiveness or potential 

value of the manual in improving the skills and knowledge of Indigenous 

pastoralists within the northern pastoral regions of Australia. Structured 

feedback using pre- and post-extension surveys was sought as a part of 

this project. A separate project PRJ-009519 titled “Indigenous Pastoral 

Project: Extension and Evaluation Report – SA” produced a final report in 

June 2014 that provided additional evaluation information of the 

Indigenous Pastoral Project specific to SA. 

Objectives The objectives of this project were: 
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 To develop pre- and post-extension surveys that allow RIRDC to 
assess the manual’s effectiveness in improving Indigenous pastoral 
enterprises. 

 To collate, analyse and report on evaluation data obtained from the 
state jurisdictions. 

Outputs  A total of 27 responses were received to the comprehensive 19-
page, 55 question survey.  Responses included 4 from WA, 7 from 
SA, 7 from NT, 8 from QLD, and 1 unknown.  This was reportedly a 
low response rate, but the survey population was not identified in the 
evaluation report. 

 Survey respondents almost universally supported the manual, with 
92% of respondents indicating they would recommend the manual to 
others.  

 The most valuable modules of the manual were identified by survey 
respondents as Business Management, Herd Management and 
Property Management.  Case studies were of interest but not of 
significant value to respondents. 

 A significant majority of respondents (87%) indicated that the 
manual added value to the programs run in their region.  The 
Indigenous Pastoral Manual was confirmed as a valuable resource 
for both Indigenous pastoralists and those considering a pastoral 
enterprise. 

 It was reported there is a mismatch between audience and manual 
contents as the manual was designed for highly literate people, and 
less so for those with English as a second language.  If the target 
audience for the manual includes Indigenous Pastoral Workers, the 
report states there is significant room for improvement as the 
manual needs a mentor to make it accessible to pastoral workers. 

 Recommendations were made to further develop the presentation of 
the manual such as PowerPoint aids and others associated with 
structure, content and delivery to ensure the manual was as suitable 
as possible for use by an Indigenous audience. 

Outcomes  The project recommended intensive extension and mentoring 
support of Indigenous pastoralists to ensure information presented 
within the manual is understood and applied.  It is not known if this 
recommendation was effected and the nature and extent of 
outcomes is not known (Rowena Brown, pers. comm., 2018).  

Impacts  Potentially, improved operational efficiencies of large areas of 
Indigenous held pastoral lands across Northern Australia.  

 

Table B 20: Logical Framework for Project PRJ-009543 

PRJ-009543: Indigenous pastoral project PowerPoint presentation 

 

Project details Organisation: McClelland Rural Services P/L 

Period: January 2014 to April 2014 

Principal Investigator: Robert McClelland 

Rationale Feedback from the WA extension officer staff in PRJ-009508 suggested 

the content of the Indigenous Pastoral Project manual developed in PRJ-

008777 be converted into a more readily understood PowerPoint 

presentation to enable the outputs of the manual more readily accessible 
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by extension officers, Indigenous pastoralists and others.  The 

PowerPoint presentations were envisaged to be utilised by extension 

officers, in conjunction with the Manual in training Indigenous managers 

in pastoral property management, particularly those with lower education 

levels and those without access to computers and more modern facilities. 

Objectives The objective of the project was to convert the information contained in 

the Manual (PRJ-008777) into nine PowerPoint presentations for use by 

Extension Officers to improve the quality of training provided to 

Indigenous managers of pastoral properties across Northern Australia. 

Outputs  Module 1: Business Management PowerPoint (25 slides) produced. 

 Module 2-9: PowerPoints were produced (Robert McClelland, pers. 
comm., 2018). 

 No PowerPoints/modules were made available publicly via the www. 

 It is not known whether these PowerPoints were communicated 
and/or extended to others (Robert McClelland, pers. comm., 2018). 

Outcomes  Potentially, the PowerPoints were utilised by communities, extension 
officers, consultants and property managers to develop more 
efficient and profitable Indigenous pastoral enterprises in Northern 
Australia. 

 It is unknown what outcomes, if any, were delivered from investment 
in this project. 

Impacts  Potentially, this project contributed to the realisation of economic, 
environmental and cultural benefits by indigenous pastoral 
enterprises in Northern Australia. 

 Potentially, improved operational efficiencies of large areas of 
Indigenous held pastoral lands across Northern Australia. 

 

Table B 21: Logical Framework for Project PRJ-009685 

PRJ-009685: Optimising stock movement in processing plants and lairage - Stage 1 
Dogs 

Project Details Principal Investigator: Paul McGreevy   
Research Organisation: University of Sydney  
Period of Funding: June 2014 to January 2017  

Background 
and Rationale  

It is recognised that abattoir management requires both the maintenance 
of abattoir productivity as well as maintaining high standards of animal 
welfare. There was a recognised need to assemble behavioural data 
covering working dogs, livestock and humans and their interactions. While 
challenging in itself, such data could be used to deliver insights and 
recommendations that might be useful.  

Objectives   To characterise optimal dog use in yards, races and pens.  

 To compare optimal dog use with optimal stockpersons alone to 
reveal any significant differences in efficiency or performance 
outcomes that arise from dog-enabled and dog-free handling.  

 To identify the attributes for handlers who apply best practice in the 
deployment of these working dogs.  

 To explore relationships between handler personality, emotional 
intelligence and dog handling ability to ensure that the recruitment of 
stockpersons can be aligned with optimal outcomes.  
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 To develop and assess an educational program that enhances 
effectiveness of working dog handlers in moving stock with minimal 
stress. 

Outputs  Project personnel obtained permission to collect extensive video 
footage of dogs working in abattoirs.  

 Frame-by-frame analysis was used to reveal interactions between 
humans, dogs and sheep. 

 Unfortunately, extensive access to abattoirs and further industry 
support were not forthcoming and the project was terminated 
prematurely. 

 The study revealed a series of technical challenges when studying 
dogs in such a workplace.  

 However, the study developed a method of defining optimal stock-flow 
in races and pens, defined as those conditions under which rate of 
movement is maximized while signs of distress in sheep are 
minimised. 

 The current study revealed distress behaviours in sheep were 
associated with dog presence and slower movement rates. An optimal 
flow was achieved by maintaining sheep at lower densities. 

Outcomes  Study designs developed can contribute to future abattoir studies to 
be conducted more efficiently. 

 Where possible, the balance between efficiency and sheep welfare 
outcomes can be achieved if handlers aim for optimal flow using only 
moderate sheep density.  

Impacts   Contribution to scientific and research capacity regarding livestock 
movement in abattoirs. 

 

Table B 22: Logical Framework for Project PRJ-009989 

PRJ-009989: Feasibility of a sustainable harvest of Agile wallabies in NT 

 

Project Details Organisation: Department of Primary Industries and Fisheries, NT  

Period: June 2015 to May 2018 

Principal Investigator: Warren Hunt  

Background and 

Rationale  

High densities of Agile wallabies pose a problem for cattle farmers in 

the NT due to their grazing of pastoral land. Agile wallabies also cause 

damage to crop and seedlings.  

Objectives  To assess whether commercial opportunities exist to commercially 
harvest Agile wallabies in high density populations in the Top End.  

Outputs   Only two viable pathways exist for commercial utilisation of 
wallabies. One is for an input to commercial crocodile 
consumption, the other is human consumption.  

 There are tight margins for wallaby harvesters given current 
market prices for wallabies. There are minimal cost saving 
measures that can take place unless new technology emerges.  

 The project recommended more R&D addressing populations of 
Agile wallabies, the nutritional and meat characteristics of 
wallabies, the economic value of wallaby skins, and further 
networking of scientist and industry personnel interested in the 
commercial harvest of wallabies.   
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Outcomes   Due to uncertainty of wallaby supply (populations) and 
characteristics of wallaby carcasses and meat quality, commercial 
entities have decided that it is not justifiable undertaking further 
research addressing commercial pathways.  

 There is now further direction for potential Agile wallaby harvesting 
with more R&D recommended to explore different aspects of Agile 
wallaby meat.  

Impacts   There are currently no new commercial harvesting opportunities 
for agile wallabies that would provide any positive impacts. 

 Potential increased effectiveness of future research in Agile 
wallaby harvesting.  

 

Table B 23: Logical Framework for Project PRJ-009991 

PRJ-009991: A review of barriers to the provision of processing facilities for new 
animal industries 

Project Details Organisation: ProAnd Associates Australia Pty Ltd  
Period: December 2014 to May 2015 
Principal Investigator: ProAnd Associates Australia Pty Ltd  

Background and 
Rationale  

There are no adequate facilities to process an increased supply of 
exotic animals for slaughter (defined here as alpacas, dairy 
buffaloes, dairy and fibre goats, red and fallow deer, and game 
birds (pheasant and quail)). The binding constraint to accessing 
new markets for these meat by-products is the access to adequate 
slaughter and processing facilities. 

Objectives  A situation analysis of the processing capacity for relevant 
animal species across Australia. 

 Identification of primary technical, commercial or regulatory 
barriers to expanded processing of relevant animal species in 
Australia and subsequent gap analysis. 

 A Final Report, including detailed recommendations on how 
processing capacity could best meet future demand. 

Outputs  Barriers to accessing more slaughter and processing facilities 
were identified. It was noted that sheep and beef are more 
attractive business option for processors, even if they had the 
capacity to extend to the processing of exotic meats.  

 The business model of slaughterhouses and processors have 
moved towards single species processing. The incentives for 
processing two species needs to be high due to a number of 
regulatory requirements, with processors believing the 
marginal benefit not large enough for the slaughtering of a 
second species.  

 Recognised that there needs to be better coordination 
amongst producers to build networks so that critical mass can 
be achieved for a second species to be processed at slaughter 
and processing facilities.  

 Recommended that home kill be explored, despite that selling 
home kill product is illegal in Australia, New Zealand, and the 
United Kingdom; home kill is allowed only for providing meat to 
farmers and staff.  

 A change in the legislation of home kill was recommended, as 
third party kill services are available, but only to provide meat 
to farmers directly.  
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 There is no licence for mobile abattoirs. It was noted that the 
RSPCA is supportive of mobile abattoirs as it may improve 
animal welfare outcomes.  

Outcomes  Potentially, slaughterhouse and processing capacities are 
unavailable in current facilities without significant upgrades 
and additional investment.  

 There may be the potential for changes in regulations allowing 
alternative slaughter and processing opportunities.  

Impacts   Increase profitability for new animal industries.  

 

Table B 24: Logical Framework for Project PRJ-009993 

PRJ-009993: Communications for the dairy and fibre goat animal welfare 
standards/guidelines 

Project Details Research Organisation: Animal Health Australia  
Period of Funding: May 2015 to March 2017  
Principal Investigator: Kelly Wall 

Background 
and Rationale  

The new animal welfare standards and guidelines (S&Gs) for goats were 
produced to facilitate voluntary industry compliance with animal welfare 
standards. There was a need to help the voluntary adoption of the S&Gs 
by communicating the S&Gs to goat stakeholders.  

Objectives   Maximise awareness among primary and secondary goat audiences 
of the existence of new goat industry S&Gs. 

 Promote the goat industry standards as a transparent requirement 
for animal care applicable to everyone who has a responsibility for 
goats. 

 Provide opportunities for the wider public to understand the need for, 
and the broad intent of, Goat S&Gs in safeguarding animal welfare in 
Australia. 

Outputs  Distributed 650 hard copies of the Goat S&Gs to different individual 
producers and representative organisations.  

 Two industry newsletter articles were published outlining the Goat 
S&Gs.  

 Two media releases for the Goat S&Gs were sent to over 600 media 
outlets with six outlets running the story.  

 An email campaign addressed 140 recipients. 

 Print advertisements were shown in The Land and the Stock and 
Land newspapers.  

 Social media engagement exceeded the industry standard of 1% 
engagement with a Facebook engagement rate between 2% to 8.6% 
for each Facebook post.  

Outcomes  There has been requests for the Goat S&Gs as a result of the 
communication campaign (Kelly Wall, pers. comm., 2018). 

 An increase in the number of goat farmers and stakeholders aware 
of the standards and guidelines.  

 Consumers are more aware of the animal welfare standards of the 
goat industry.  

Impacts   Improved industry social licence to operate. 

 Increased animal welfare well-being.  
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Table B 25: Logical Framework for Project PRJ-009994 

PRJ-009994: Development of game birds welfare standards and guidelines  

 

Project Details Research Organisation: Animal Health Australia  

Period of Funding: May 2015 to April 2018  

Principal Investigator: Kelly Wall 

Background 

and Rationale  

There was support by larger poultry industries and Federal and State 

governments to see the inclusion of game bird industries in the poultry 

standards and guidelines for bird welfare.  

Objectives   Produce relevant and contemporary welfare standards and guidelines 
for the turkey, quail, partridge, pigeon, guinea fowl, pheasants and 
geese species. 

 Maintain a degree of parity between the poultry industries. 

 Harmonisation of required regulation between jurisdictions. 

 Communicate agreed outcomes of the project as required. 
Outputs  The project removed the turkey industry from the project but added 

emu and ostrich industries.  

 The project was unable to find representatives from the partridge, 
guinea fowl and pheasant industries for the poultry standards and 
guidelines. Instead, surrogate representatives were found from show 
societies, the Australian Veterinary Association, and other 
knowledgeable poultry experts.  

 A new draft of the Australian Animal Welfare Standards and 
Guidelines for Poultry was made available for public consultation   

 The project has maintained constant consultation between 

stakeholders to ensure that the standards and guidelines will be 

adopted. 

 There was sufficient public consultation on the guidelines.  

Outcomes  All industries have signed off on the guidelines, ensuring that they are 
adopted across each industry. 

 Because of the adoption of the guidelines, there are consistent game 
bird welfare standards and guidelines between different states and 
industries.   

Impacts   Improved animal welfare. 

 Improved social licence to operate by game bird industries.  

 

Table B 26: Logical Framework for Project PRJ-010047 

PRJ-010047: Cross Industry Biosecurity and Emergency Animal Disease Awareness 
   

Project Details Research Organisation: Animal Health Australia 
Period of Funding: May 2015 to August 2017 
Principal Investigator: Duncan Rowland 

Background 
and Rationale  

There was a need identified to raise awareness across industry sectors 
relating to the need for biosecurity practices at the farm level and the role 
of emergency animal disease (EAD) preparedness as part of the business 
risk management and business continuity process. 

Objectives   Raise awareness of the need to implement on-farm biosecurity 
practices by 10%. 
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 Raise awareness of what biosecurity practices are required for good 
business risk management by 10%. 

 Raise awareness of the producers’ responsibilities in reporting a 
notifiable disease as well as their role in responding to an EAD event. 

 Develop and distribute materials that will assist in raising this 
awareness. 

Outputs  Dedicated farm biosecurity webpages were developed to raise 
awareness of farm biosecurity and emergency animal disease 
preparedness.  

 Six biosecurity messages and 11 industry specific messages were 
developed.  

 The website and social media platforms of Animal Health Australia 
have published biosecurity resources that will raise awareness. 

Outcomes  Improved awareness of farmers regarding the availability of 
biosecurity material in EAD.  

Impacts   Lower risk of disease incursion and establishment due to improved 
awareness of biosecurity material.  

 

Table B 27: Logical Framework for Project PRJ-010227 

PRJ-010227: Providing new and emerging animal industries with up to date market 
assessments 

Project details Organisation:  AgEconPlus Pty Ltd 
Period: April 2016 to December 2016 
Principal Investigator: Michael Clarke 

Rationale The RIRDC Animal Industries 5 Year RD&E Plan 2013-2018 seeks to 
provide new and developing animal industries with regular and up-to-date 
market assessments by commissioning market research to identify the 
market potential for particular industries. 

Objectives The objective of this research was to identify the market potential of three 
new and emerging animal industries: Mohair, Alpaca and Camel Milk. 

Outputs  Market research for the Mohair, Alpaca and Camel Milk industries 
identified, including: 
o Production volumes and values 
o Cost of production and profit drivers 
o Domestic and export markets 
o Supply chain description 
o Promotion and market development 
o Coproduct potential 
o Value adding opportunities 
o Alignment with market trends 
o Competitor analysis 
o Market assessment strengths, weaknesses, opportunities and 

threats 
o Conclusions and industry contacts. 

 A Final Report was delivered titled Market Assessment – New and 
Emerging Animal Industries, Tranche 1: Mohair, Alpaca and Camel 
Milk http://www.agrifutures.com.au/publications/market-assessment-
new-and-emerging-animal-industries-tranche-1-mohair-alpaca-and-
camel-milk/  

Outcomes  Market knowledge produced by this research on market opportunity, 
cost of product and profit drivers is expected to be used by current 

http://www.agrifutures.com.au/publications/market-assessment-new-and-emerging-animal-industries-tranche-1-mohair-alpaca-and-camel-milk/
http://www.agrifutures.com.au/publications/market-assessment-new-and-emerging-animal-industries-tranche-1-mohair-alpaca-and-camel-milk/
http://www.agrifutures.com.au/publications/market-assessment-new-and-emerging-animal-industries-tranche-1-mohair-alpaca-and-camel-milk/
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and potential producers in these three industries. Information 
included:  
o Mohair: Farm gate returns from Angora goats comparable to 

sheep; profitable market for 300-400 tonnes of Australian-grown 
mohair; current production (2016) was 130 tonnes. 

o Alpaca: Alpaca fibre production has grown from 102 tonnes in 
2006-7 to 242 tonnes in 2015-16; meat production potential 
identified with 32 tonnes of alpaca meat marketed to restaurants 
in 2015-6 and strong future growth forecast. 

o Camel milk: A shift from small-scale cottage industry into larger 
scale production was anticipated. 

Impacts  Mohair 
Independent positive analysis of market outlook is expected to 
provide additional confidence for investors who will realise a surplus 
similar to production of merino wool (Michael Clarke, pers. 
comm.,2018). 

 Alpaca 
Market knowledge has been used in association marketing material to 
give further momentum to the development of the profitable alpaca 
meat market.  The anticipated impact is that the alpaca meat market 
is expected to grow at a faster rate than would otherwise have 
occurred (Michael Clarke, pers. comm., 2018). 

 Camel milk 
Caution on rapid unplanned and unsupported growth of this infant 
industry resulted in the development of a 10 Year R&D Plan for 
growing the Australian camel milk industry (PRJ-010407).   
Subsequent publicity generated by the report has raised the profile of 
the camel milk product and industry sales (Michael Clarke, pers. 
comm., 2018). 

 

Table B 28: Logical Framework for Project PRJ-010272 

PRJ-010272: An assessment of the population and farm gate value of Australian 
dairy goats    

Project Details Research Organisation: Ausvet 
Period of Funding: February 2017 to June 2017  
Principal Investigator: Brendan Cowled  

Background 
and Rationale  

The dairy goat industry is a small but emerging industry. To date there 
has been no industry statistics including the size of the industry. There is 
limited contact between producers and little access to information to help 
increase productivity.  

Objectives  This project objectives were: 

 to estimate the population and farm gate value of the Australian dairy 
goat herd in 2016,  

 to estimate the approximate litres of dairy goat milk processed 
annually, and  

 to outline a future study to estimate the total value of the dairy goat 
sector in Australia. 

Outputs  A literature review was produced with 13 publications and 19 websites 
included.  

 The project produced detailed industry statistics from a farmer survey; 
some 41 of 68 farms participated in the survey (60% response); 
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however, the population may not have covered the entire industry due 
to contact information not being available for the entire industry.    

 Key information collected included the geographical distribution of 
farms, demographics of farmers, milk production use, and daily milk 
production per milking goat. 

 The mean number of milking goats per farm was 449, with the mean 
number of litres produced per goat per day being 2.5 litres.  

 The survey also indicated that 19 farms intended to increase 
production in the next five years, while eight farms would produce the 
same, with two farms intending to produce less. 

 From the farmer survey, the industry showed support for an industry 
group.  

Outcomes  Farmers and other dairy goat stakeholders now have better access to 
up to date industry information. 

 As there is now improved information on the dairy goat industry, policy 
makers may change their view on the industry from that of it being a 
small industry to a growing and potentially viable industry.  

 There may be potential for the dairy goat industry to use this 
information to form an industry body.  

 Information produced can help the dairy goat industry in strategic 
planning.  

Impacts   Improved effectiveness in RD&E targeting due to information about the 
industry.  

 

Table B 29: Logical Framework for Project PRJ-010407 

PRJ-010407: A 10 year R&D Plan for growing the Australian camel milk industry 

 

Project details Organisation: SARDI Plant Research Centre 

Period: May 2015 to September 2016 

Principal Investigator: Philip Gee 

Rationale The Australian camel milk industry is an emerging industry and in 2015 

comprised 11 small-large scale operations either developing or recently 

established in SA, VIC, NSW, QLD and WA.  There is a high and 

increasing demand for camel milk and nutraceutical markets (e.g. autism, 

eczema, diabetes management).  As the industry grows, a comprehensive 

RD&E Plan was required to guide and direct limited resources to enable 

the greatest returns to RD&E investments.   The industry deemed it 

appropriate to develop a 10 year RD&E Plan to support the growth and 

development of the Australian camel milk industry. 

Objectives The primary objective of this project was to develop a 10 year RD&E Plan 

for the developing Australian camel milk industry in consultation with 

Australian and international camel milk producers. 

Outputs  A confidential report titled: A 10 year RD&E Plan for growing the 
Australian camel milk industry was produced, but not published by 
AgriFutures Australia. 

 The RD&E Plan articulated three objectives: 
o To increase awareness of the critical issues associated with 

acquiring, training and managing camels for maximising 
productivity in the Australian camel milk industry 
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o To improve the understanding of camel nutrition and feeding 
o To improve the milking camel herd through informed selection 

and selective breeding 

Outcomes  Improved clarity and understanding of the 10 year RD&E Plan for 
growing the Australian camel milk industry was achieved among key 
audiences such as industry, government and researchers. 

Impacts  A clear articulation of the Australian camel milk industry 10 year 
RD&E Plan and priorities is expected to deliver the following benefits:  
o Improved allocation of R&D funding to priority areas within the 

Camel milk RD&E Program; 
o Improved return on investments in camel milk RD&E. 

 

Table B 30: Logical Framework for Project PRJ-010730 

PRJ-010730: Australian Camel Milk Industry Forum 

Project details Organisation: Terrestrial Ecosystem Services Pty Ltd (AgriKnowledge) 
Period: April 2017 to July 2017 
Principal Investigator: Mark Lethbridge 

Rationale Camel milk industry RD&E objectives were developed in 2016 in 
consultation with the Australian camel dairy industry, and a 10 year RD&E 
Plan developed.  In 2017, there were less than ten camel dairies in 
operation, with most in operation for less than five years.  A training and 
discussion forum for camel milk industry representatives was proposed to 
contribute to improved knowledge and productivity of the Australian camel 
dairy sector. 

Objectives The objectives of the project were to deliver an Australian Camel Milk 
Industry Forum in Adelaide, 25-26 May 2017 with the following themes: 

 Health and disease management 

 Nutrition management 

 Husbandry and hygiene and staff training 

 Dairy management 

 Selective breeding. 

Outputs  Forum proceedings included the publication of 22 videos on YouTube, 
with 86 views as of 21 March 2018. 
https://www.youtube.com/playlist?list=PLFGsRc6SOWFkhXUK9t2Va
QOqX4lUq8_Fd  

 Final report not published on AgriFutures Australia website. 

 Website and a Facebook-style Q&A discussion area 
https://www.agrifutures.com.au/wp-content/uploads/2017/07/Camel-
Milk-Industry-Forum_Fact-Sheet.pdf  

Outcomes and 
Impacts 

 Principal Investigator Mark Lethbridge did not respond to phone 
messages and emails thus the nature and extent of outcomes and 
impacts from this project is undetermined. 

 

https://www.youtube.com/playlist?list=PLFGsRc6SOWFkhXUK9t2VaQOqX4lUq8_Fd
https://www.youtube.com/playlist?list=PLFGsRc6SOWFkhXUK9t2VaQOqX4lUq8_Fd
https://www.agrifutures.com.au/wp-content/uploads/2017/07/Camel-Milk-Industry-Forum_Fact-Sheet.pdf
https://www.agrifutures.com.au/wp-content/uploads/2017/07/Camel-Milk-Industry-Forum_Fact-Sheet.pdf
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Glossary of Economic Terms 

Cost-benefit analysis: A conceptual framework for the economic evaluation of projects 

and programs in the public sector. It differs from a financial 

appraisal or evaluation in that it considers all gains (benefits) and 

losses (costs), regardless of to whom they accrue. 

 

Benefit-cost ratio: The ratio of the present value of investment benefits to the 

present value of investment costs. 

 

Discounting: The process of relating the costs and benefits of an investment 

to a base year using a stated discount rate. 

 

Internal rate of return: The discount rate at which an investment has a net present 

value of zero, i.e. where present value of benefits = present 

value of costs. 

 

Investment criteria: Measures of the economic worth of an investment such as Net 

Present Value, Benefit-Cost Ratio, and Internal Rate of Return. 

 

Modified internal rate of 

return: 

The internal rate of return of an investment that is modified so 

that the cash inflows from an investment are re-invested at the 

rate of the cost of capital (the re-investment rate). 

 

Net present value: The discounted value of the benefits of an investment less the 

discounted value of the costs, i.e. present value of benefits - 

present value of costs. 

 

Present value of benefits: The discounted value of benefits. 

 

Present value of costs: The discounted value of investment costs. 
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