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Foreword 

The Fodder R&D Program supports the continued development of a productive and profitable 

Australian Fodder industry. The investments made by the Program follow the Five Year R&D Plan for 

Fodder 2009-2014. 

The Program is part of the RIRDC Plant Industries Portfolio and is funded via a RIRDC allocation of 

core funding, leveraged with collaborative funding from institutions with a shared interest in the 

Australian Fodder industry.  

One purpose of this economic analysis was to contribute to a process being undertaken for the Council 

of Rural Research & Development Corporations (CRRDC) that aims to demonstrate, through 

examples, the outcomes and benefits that have emerged or are likely to emerge from the 15 Rural 

Research and Development Corporations (RDCs). Valuation of these benefits, along with 

identification of investment expenditure, is required in order to demonstrate the RDCs’ contribution to 

Australian rural industry as well as environmental and social benefits to Australia.      

A second purpose of the economic analysis of RIRDC investments is to assist with portfolio 

management. In that regard, RIRDC conducts economic impact evaluations of its programs as they 

near the end of their five year plan. This process not only provides accountability to the RIRDC 

Board, its levy paying industries and Government, but also can be used as an input into the 

development of the next five year plan should the program be continued.  

 

On a broader note, economic impact assessments are likely to maintain a strong presence in both the 

RIRDC and CRRDC frameworks. Impact assessments serve the main purpose of providing 

accountability to government and industry/community stakeholders that research funds have been 

managed appropriately and are producing positive impacts and benefits to Australia. 

 

The current evaluation process scans all of the Program projects that have been completed in the past 

five years. The 12 projects scanned demonstrated a wide range of predominantly economic benefits, a 

number of which were quantified in value terms. Total funding from all sources for all 12 projects 

totalled $5.49 million (present value terms) and five of these projects produced aggregate total 

benefits of $70.01 million (present value terms). The investment in the five projects of $4.78 million 

produced a benefit cost ratio of 14.64 to 1. If the benefits from the five projects were compared to the 

total investment in the 12 projects, the benefit cost ratio was 12.76 to 1.  

 

This report is an addition to RIRDC’s diverse range of over 2000 research publications and it forms 

part of our Fodder Crops R&D program, which aims to stimulate and promote R&D that will produce 

quality fodder products and secure sustainability and profitability for all sectors of the Australian 

fodder industry value chain in domestic and export markets. 

Most of RIRDC’s publications are available for viewing, free downloading or purchasing online at 

www.rirdc.gov.au. Purchases can also be made by phoning 1300 634 313. 

 

Craig Burns 

Managing Director 

Rural Industries Research and Development Corporation 

http://www.rirdc.gov.au/
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Executive Summary 

What the report is about 

This report provides the economic analysis of 12 recently completed projects within RIRDC’s Fodder 

R&D Program.  

Who is the report targeted at? 

The information contained in the report is targeted at Program and RIRDC management, members of 

the Fodder industry, and the wider community. Other target audiences are the Australian Government 

and the Council of Rural Research and Development Corporations (CRRDC). 

Background 

It is RIRDC policy to monitor and report the benefit and impact of its RD&E investments. During 

2013 RIRDC adopted a more encompassing evaluation policy that established measures and the 

approach by which the Corporation will evaluate its performance against the delivery of the Corporate 

Plan 2012-17. The evaluation policy is focussed on evaluating RD&E delivery in a way that is simple, 

draws on the Corporation’s existing data gathering capabilities and is cost effective for the size of the 

organisation. Some of the approaches used are:  

 Post-project evaluation of a sample of projects to determine return on investment. 

 Synthesise reports of the outputs and benefits of a portfolio of projects. 

 Evaluation of programs toward the conclusion of a program’s three or five year RD&E plan. New 

RD&E plans are to make explicit reference to the findings of the evaluation of the previous plan. 

Aims/objectives 

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

objectives were to ascertain if, and to what extent, benefits have accrued from investment in the 

Fodder R&D program. This will inform RIRDC management regarding program performance. 

Another purpose of the economic analyses is to contribute to the process being undertaken by the 

CRRDC that aims to demonstrate, through examples, the outcomes and benefits that have emerged, or 

are likely to emerge, from the Rural Research and Development Corporations (RDCs). Valuation of 

these benefits, along with identification of investment expenditure, is required in order to demonstrate 

the RDCs’ contribution to Australian rural industry as well as environmental and social benefits to 

Australia. The Australian Government is particularly interested in such contributions in order to be 

assured that public funding of R&D is justified. 

Beneficiaries 

The beneficiaries of the report will be RIRDC management, the Australian Government, the CRRDC, 

and stakeholders in that Australian Fodder industry including growers, exporters, researchers and 

consumers. 

Methods used  

The process used to select investments for this evaluation should satisfy the random selection process 

of the CRRDC as well as the evaluation requirements of RIRDC. This process entailed the definition 

of the population of projects in the program, a scanning process to identify projects with significant 
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impact, and an economic evaluation of the significant benefits against not only the costs of those 

projects but also the costs of all projects in the population.  

The population was defined as projects completed in the past five years and having a final report 

available. Information on each project was assembled from original project proposals, final reports, 

and any progress reports or other relevant publications. Assistance was rendered by Program 

personnel, project principal investigators, industry personnel and others. The potential benefits from 

each investment were identified and described in a triple bottom line context. Some of the benefits 

that were considered the most significant were then valued.   

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 Internal Rate of Return (IRR) was estimated from the annual net cash flows. The PVB and 

PVC are the sums of the discounted streams of benefits and costs. All dollar costs and benefits were 

expressed in 2013/14 dollar terms and discounted to 2013/14. A 30 year benefit time frame was used 

in all analyses, with benefits estimated for 30 years from the year of last investment in the 16 R&D 

projects. Costs for each R&D project included the cash contributions of the Program (includes both 

RIRDC and industry investment), as well as any other resources contributed by third parties (e.g. 

researchers).  

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

conservatism was used when finalising assumptions. Sensitivity analyses were undertaken in most 

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

drivers of the investment criteria. 

Two sets of analyses and corresponding investment criteria were reported, both at a program level.  

The first analysis refers to projects where significant benefits were identified and valued. In the first 

analysis, the present value of the benefits was compared to the investment in the group of projects 

generating the benefits. This process is likely to estimate a maximum value set of investment criteria.    

The second analysis refers to the same set of valued benefits but compares them to the total 

investment in the program population. As there are likely to be some positive benefits from the 

projects where benefits were not explicitly valued, the results from the second analysis are likely to 

represent a minimum value set of investment criteria for the Program. 

Results/key findings 

There was a wide range of expected benefits, predominantly economic in nature, identified in the 

population of projects, and a number of these benefits were valued. Funding for the five projects 

where benefits were valued totalled $4.78 million (present value terms) and produced aggregate total 

expected benefits of $70.01 million (present value terms). This gave a net present value of $65.23 

million, a benefit cost ratio of 14.64 to 1 and an internal rate of return of 37.5%.   

When the benefits for the significant impact projects 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 $5.49 million (present value terms). When compared to the same value of benefits 

as for the first analysis, this investment produced a net present value of $64.53 million (present value 

terms), a benefit cost ratio of 12.76 to 1 and an internal rate of return of 34.5%. This less than 

dramatic difference between the upper bound and lower bound estimates was due to the coincidental 

fact that the projects where benefits were valued were those with the highest individual investment 

costs.  
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Implications for relevant stakeholders 

The positive results in terms of both the number and range of expected benefits identified and valued 

demonstrate that the Program is delivering positive impacts and is providing a very good return on 

investment. Impact values estimated are uncertain in magnitude and timing and the RIRDC investment 

may be only one contributor in the final pathway to their delivery. These factors have been recognised 

in the analysis through the use of probabilities and attribution factors. The overall result is consistent 

with above average returns to fodder RD&E found in the past and should be heartening for RIRDC, 

the industry, and policy personnel responsible for allocation of industry and public funds.  

Recommendations 

There were no recommendations made. 
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Introduction 

Background to Evaluation 

As part of the review for the RIRDC Fodder R&D Plan 2008-2013 (RIRDC, 2009), RIRDC required 

an economic evaluation of its past investment in this research program. Such information is valuable 

not only to RIRDC management, but also to the Fodder industry.  

This report also addresses the reporting requirements for RIRDC under the joint initiative of the 

CRRDC. The CRRDC objective is to demonstrate through examples the outcomes and benefits that 

have emerged or are likely to emerge from the 15 Rural Research and Development Corporations 

(RDCs). Valuation of these benefits, along with identification of investment expenditure, is required 

in order to demonstrate the RDCs’ contribution to Australian rural industry as well as environmental 

and social benefits to Australia. The Australian Government is particularly interested in such 

contributions in order to be assured that public funding of R&D is justified. Revised CRRDC 

evaluation guidelines are expected to be finalised in calendar 2014. The process used in the current 

evaluation is similar to what may be expected in the new CRRDC guidelines to be finalised later in 

2014.  

Background to the Fodder Program 

The Australian Fodder industry encompasses a wide range of crop and pasture species for hay, silage, 

chaff and pelletised feed. Species include cereals, pastures, lucerne and clover (RIRDC, 2009). It has 

been estimated that almost one third of all Australian commercial scale farms produce fodder and that 

a majority (70%) of fodder used on farm is produced on farm. Remaining production is traded 

domestically or exported. Use of hay and silage produced by the fodder industry is significant mostly 

in domestic dairy and broadacre farms, the horse industry and feedlots (Martin, 2009). Fodder 

production has been estimated at between 4.9 and 7 million tonnes per annum at an average value of 

$1.4 billion per annum (Martin, 2009). A majority of Australian fodder is concentrated in Victoria and 

New South Wales. Western Australia and South Australia are the major exporting states.  

The RIRDC R&D program is currently funded by voluntary levies, matching government funding and 

research providers. The voluntary levies are collected for export and domestic hay, however 

difficulties are encountered in collecting domestically traded hay as many producers do not recognise 

themselves as hay/fodder growers with a majority being traded ‘over the fence’. In comparison the 

collection points for export hay are relatively few and the process is straightforward. As a result, a 

majority of industry voluntary contributiony revenue has been collected from the export fodder sector.   

Five Year Plan 2009-2014 

The overarching aim of RIRDC’s Fodder R&D Program is to stimulate and promote R&D efforts for 

the production of quality fodder products and for securing sustainability and profitability for the 

industry. 

The key objectives of the plan were: 

1. Markets, Products and ‘Blue Sky’ Research: To explore and develop new export and domestic 

markets for Australian grown fodder, shore up existing markets and supply markets with new 

Australian fodder products. 
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2. Plant Breeding and Germplasm Evaluation: To address the increasingly specialised nature of 

world fodder markets through the development, and then adoption, of superior new varieties 

of the most important fodder crop species for export and domestic customers.  

3. Crop Agronomy and Fodder Production Efficiency: To address crop agronomy and fodder 

production efficiency through investments in plant nutrition, pests/diseases/weeds, micro-

organisms, water use efficiency, farming systems, harvesting / processing technologies, fire 

management and agronomics to manage chemical residues in fodder. 

4. Supply Chain Efficiency Harvesting, Transport, Traceability and Relationships: To ensure 

that once fodder has been produced the supply chain is efficient in delivering the best quality 

product to end users through harvesting, storage, transport, coordination, traceability and 

building relationships with allied industries.  

5. Improved Fodder Quality: To ensure that Australian produced fodder in domestic and export 

markets meets customer expectations for quality in terms of product description, objective test 

results and quality attributes, such as metabolisable energy, protein content, level of 

extraneous matter, residues and animal preference. 

6. Climate Change, Biosecurity and Environmental Management: To address the climate change 

challenge facing the Australian fodder industry and its customers. To effectively support the 

development of fodder industry products which meet international trading standards and 

comply with import country protocol requirements. 

7. Industry Linkages, Communication, Information Flows, Forecasting Tools and Program 

Evaluation: To ensure an informed industry and early successful adoption of R&D program 

outcomes. 



 

3 

Methods 

The evaluation approach follows general evaluation guidelines that are now well entrenched within 

the Australian primary industry research sector including RDCs, Cooperative Research Centres 

(CRCs) and some Universities. The impact assessment uses Cost Benefit Analysis (CBA). This entails 

both qualitative and quantitative approaches. These approaches are in accord with the guidelines of 

the Council of Rural Research and Development Corporations.  

There are twelve projects defined in the project population for the Fodder Program. To be included in 

the population, projects had to be completed within the period June 2009 to June 2014. 

The general approach was to identify and briefly describe objectives, outputs, outcomes/impacts and 

benefits from each project investment. Economic, environmental and social benefits associated with 

the outcomes/impacts are identified and described.   

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

address a wide range of subprogram areas and issues. In this evaluation the diversity of projects is 

addressed in the following way. Based on the extent of “impact” associated with each project in the 

above process, selected projects were chosen for quantification of their benefits. Benefits from five 

projects from the population are valued and are assumed to represent the major benefits derived from 

the overall program investment.    

This allows two sets of aggregate investment criteria to be produced: 

 The costs and benefits for the five projects were aggregated to form a set of investment criteria for 

this subset of projects. The results represent an upper limit for the Program’s economic impact 

when the benefits are compared with only the costs of those five projects.  

 The benefits for the five projects are aggregated and compared with the costs of the 12 projects in 

the population, to provide a lower limit for the Program’s economic impact.  

The cost benefit analyses focuses on economic benefits. Some social impacts are outlined in 

qualitative terms. A subjective assessment of the size of these impacts, in combination with a shortage 

of evidence for their occurrence, were the primary reasons for not attempting to value such benefits.   

The size and value of the final population of projects included in the analysis is shown in Table 1, 

along with the classification of projects according to the objectives of the Fodder R&D Plan. It can be 

seen that a large proportion of the investment was associated with plant breeding and germplasm 

evaluation.  
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Table 1 Number and Value of Projects in the Population by R&D Plan Objective 

Objectives of the Fodder R&D Plan  
No. of 

Projects 

Total Value of 

Investment in 

Projects ($ 

Nominal) 

Percentage of 

Total Value (%) 

1. Development of new markets and 

products 
1 10,000 0.2 

2. Plant breeding and germplasm 

evaluation 
2 3,601,770 83.7 

3. Crop agronomy – nutrition, disease, 

weeds, pests and micro-organism 

management 

1 20,000 0.5 

4. Hay and silage production, processing 

and transport 
0 0 0.0 

5. Improved fodder quality 4 302,118 7.0 

6. Industry biosecurity and environmental 

management 
2 346,323 8.1 

7. Industry communication and 

information flows 
2 20,500 0.5 

Total 12 4,300,711 100 
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Description of Projects  

Table 2 provides a list of the codes and titles of all projects defined in the population. 

Table 2 Projects Included in Population of Fodder Crops R&D Program  

Project  Code Project Title 

PRJ-002287 Adoption of the AFIA ChemCheck system by the export fodder industry 

PRJ-003482 Development of improved oat varieties for hay production; national program IV continued 

PRJ-003603 Cereal/pea forage crops for hay and silage production 

PRJ-003685 Forewarning of ARGT risk for producers 

PRJ-004609 New vetch varieties for grain and hay production for Australian farmers 

PRJ-004970 Feasibility study of area use Royalty System in United Kingdom 

PRJ-005645 Stakeholder map and Industry Biosecurity Plan for lucerne and oaten hay 

PRJ-005648 Molecular dissection of septoria blotch of oats 

PRJ-007369 Chemical residue audit for export hay 

PRJ-008491 National Residue Survey (Final report) 

PRJ-004598 R&D step change for the Dairy Industry 

PRJ-004669 Statistical analysis for decisions on feeding trial experiments in PRJ-000518 

 

A description of each of the 12 projects in a logical framework is provided in Table 3.  
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Table 3 Description of Each of the 12 Projects 

PRJ-002287: Adoption of the AFIA ChemCheck system by the export fodder industry 

Project details Organisation: John L Black Consulting  

Period: August 2008 to March 2012 

Principal investigator: John Black 

Rationale A major export market for Australian hay and straw is Japan. In 2006 legislative power was 

given in Japan to take action against importers and manufacturers of feed when 

concentrations of Maximum Residue Limits (MRLs) were detected for 60 identified 

chemicals and Aflotoxin B1. A previous RIRDC project had developed a prototype AFIA 

(Australian Fodder Industry Association) ChemCheck system to avoid the risks of chemical 

detection. This system is web-based and allows for cereal crop growers to record spray 

activities and then calculates earliest harvest dates based on the withholding periods of 

chemicals used.  

The role of this current project is to enhance the product database that forms ChemCheck 

and facilitate adoption of the system across the hay export industry, thus reducing the risk of 

chemicals present at concentrations above the MRL levels.  

Objectives To facilitate uptake of the AFIA ChemCheck prototype developed in project PRJ-000642 by 

the hay export industry and associated growers. 

To modify the AFIA ChemCheck prototype where identified to better serve the needs of the 

fodder industry. 

Activities and 

Outputs 

The ChemCheck database was updated by reviewing information on the labels for every 

herbicide, fungicide, insecticide, miticide and adjuvant product registered by APVMA for 

application to oats, wheat, barley, triticale and rye.   

At the time of the final report being published, the database was being extended to similarly 

include millet, lupin, lucerne, pasture, canola, vetch and Rhodes grass.  

Some changes were made to the AFIA ChemCheck software following discussions and 

recommendations by users and testing of the program. Several reports useful to growers 

have been developed including a ‘Chemical Use Declaration Form’, and a report that 

enables exporters to identify the highest risk paddocks for targeting the collection of samples 

for residue testing. 

Face to face and telephone contact were used to train personnel from hay exporting 

companies. Export companies nominated members of staff to be responsible for 

implementing the AFIA ChemCheck system within their organisation. 

Training sessions and discussions were conducted also with the domestic fodder industry 

through the AFIA Fodder Care Program and with the grains industry through the Grains 

Research and Development Corporation and with ABB Grain (taken over by Viterra in 

2009), Dairy Australia, Murray Goulburn Cooperative and Meat & Livestock Australia. 

The final report recommended that  

the AFIA Hay Export Committee review the withholding periods for all products, and   

AFIA develop a process for an ongoing and rigorous testing protocol for fodder samples. 

Outcomes From the 2010 harvest season it was anticipated that 100% of growers providing hay and 
straw for export would have been registered in the system. 
The products database has been expanded from 1,000 products in the prototype to 2,238 
by July 2009. 
At the time of publication of the project’s final report (2012), approximately 30 new 
products were being added to the database each month. 
The system was also being extended to the domestic Fodder Care Program and 
investigated by other rural industries to improve compliance with pesticide use. 
AFIA stopped using the ChemCheck system in 2012 and adopted a new system called 
Fodder Safe (Darren Keating, pers. comm., 2014).  
The project contributed to increased awareness of information on managing chemical 
usage. 
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Benefits Continued maintenance of market access, especially to Japan, for the export fodder 
industry from 2009 to 2012, the period during which the ChemCheck system was in place.  

PRJ-003482: Development of improved oat varieties for hay production; national program IV continued 

Project details Organisation: South Australian Research & Development Institute 

Period: March 2010 to May 2012 

Principal investigator: Pamela Zwer                                             

Rationale A consistent supply of high quality oat hay can assist in maintaining key export markets in 

Japan and emerging markets in the Middle East and China. Hay production has spread 

across southern regions of Australia to a diverse range of environments. Improved oat 

varieties to suit different productions environments can assist in meeting the needs of key 

export and domestic markets. A National Oat Breeding Program was initiated in 2003 to 

meet the challenge of improving oat varieties for hay production in the southern region of 

Australia encompassing Western Australia (WA), South Australia (SA), Victoria (VIC), and 

southern New South Wales (NSW). This project formed part of the continuation of the 

program. 

Objectives To improve agronomic traits, disease resistance, and quality in hay varieties grown in 

southern Australia.   

To develop improved oat varieties that are more productive in traditional and non-traditional 

oat growing regions that meet the needs of the export and domestic hay markets. 

Activities and 

Outputs 

The breeding program uses traditional breeding methods and uses input from industry and 

consumers to determine direction and priorities for selection criteria.  

Advanced breeding lines were progressed to yield trials in 2009, 2010, and 2011.  

The selection criteria were based on breeding priorities developed in conjunction with 

growers and industry.  The broad breeding priorities include improved productivity, 

agronomics, disease resistance, hay quality, and grain quality. Selection criteria for 

advancing lines are based on these breeding priorities. 

Advanced breeding lines at Stage 4 have the potential to be released as new varieties. 

Three advanced breeding lines were named and released during the project; Tungoo 

(SV950137-6-3), Tammar (SV96098-24), and Forester (SV97200-3). The new varieties 

each offer different combinations of the breeding priorities and have improved qualities of 

disease resistance and hay quality over existing varieties. 

The Program produces a Spring and Harvest Newsletter that is distributed to more than 150 

people by email or accessed on the SARDI website. The newsletter presents information 

relevant to the breeding program such as new entries into trials, upcoming trial sites, other 

research groups’ activities and data for grain and hay yield for new varieties.   

Outcomes Expected outcomes from this project are the adoption of the three varieties released, 

Tungoo, Tammar and Forester.  

In the longer term the progression of advanced lines may lead to improved varietal releases 

in the future.   

Benefits Increased profitability to growers with adoption of the new varieties that offer increased 

disease resistance, hay quality or yield gain compared to existing varieties. 

Increased value of oat hay germplasm for production of new varieties in the future. 

PRJ-003603: Cereal/pea forage crops for hay and silage production 

Project details Organisation: Department of Primary Industries NSW  

Period: May 2009 to June 2012 

Principal investigator: John Piltz                                              

Rationale Protein levels in cereal crops are often low to moderate, making them less than ideal for 

highly productive livestock. Growing cereal in combination with a legume such as peas and 

vetch, which are high in protein and digestibility could be beneficial. These legumes 

however can be lower yielding and require physical support to prevent lodging. Limited 

information existed on the optimum management strategies, i.e. the proportion of legume, 

what cereal of legume species to use. This project was developed in response to requests 

from farmers on best management packages for growing cereal and cereal/legume forage for 

hay and silage production. 

Objectives To obtain data on time of harvest (maturity) on yield and quality relationships for cereal/pea 

forage crops. 

To evaluate the effect of cereal and pea sowing rate on the yield and quality of cereal/pea 

forage crops. 

To evaluate two diverse pea ideotypes (forage versus semi-leafless) for forage. 



 

8 

Activities and 

Outputs 

Six experiments were conducted over 2009 to 2011 at three different sites, where the 

triticale variety ‘Tobruk’ was sown in combination with either one of the Parafield or 

Morgan field pea varieties. They were harvested at different stages of the triticale’s maturity 

stage to determine yield and feed value. 

It was found that yield and quality varied with site and year. Trends observed were that pea 

content increased with pea sowing rate, and that triticale content increased with triticale 

sowing rate.  

Digestibility was higher with the Tobruk/Parafield combination, while the Morgan field pea 

variety was generally found to be a more vigorous competitor. Increasing the sowing rate of 

Tobruk from 15 to 30 kg/ha, was found to increase total yield. 

The following recommendations were made: 

1. Available data on the range of possible cereal/legume forage crop options available to 

Australian producers be collated, and, using the data a comprehensive economic evaluation 

of the profitability of cereal/legume forage crops undertaken.  

2. Future forage pea breeding and evaluation programs should include evaluation of feed 

quality in addition to dry matter (DM) yield.  

Outcomes The research demonstrated that cereal/pea forage combinations are a viable option for 

forage growers and livestock producers. 

There is no evidence that further work has been undertaken in regards to the two 

recommendations made. 

It is difficult to discern whether subsequent adoption of cereal/legume combinations in 

fodder crop production have increased since the project without detailed analysis or surveys 

of growers (John Piltz, pers. comm., 2014).   

Potentially the project could lead to an increased number of growers incorporating 

cereal/pea forage combinations in their operations. 

Benefits Potentially increased yield (kg DM/ha) and quality of cereal/legume forage crops leading to 

increased profits from hay or livestock production.   

PRJ-003685: Forewarning of ARGT risk for producers 

Project details Organisation: HAEN Pty Ltd 

Period: September 2009 to November 2011 

Principal investigator: Barrie Purser 

Rationale Annual ryegrass toxicity (ARGT) is an acute and often fatal neurological disease caused by 

consumption of annual ryegrass (Lolium rigidum) seed-heads infected with corynetoxins 

produced by a bacterium, Rathayibacter toxicus.  It is a problem in southern Australia and in 

particular in the south west of Western Australia where R. toxicus now is endemic.  There is 

essentially a nil tolerance of contamination of Australian export cereal hays with R. toxicus.  

Since 2005 testing of hays destined for export has been mandatory and now is governed by 

AQIS requirements.  The fodder industry in Australia is worth in excess of $1 billion pa.  It 

supplies the dairy, beef, horse and sheep industries domestically, and the export of fodder 

hays is large and increasing. Although the risk of deaths of grazing and lot-fed livestock due 

to ARGT can be high, these risks have not been as well documented as the risk of having a 

consignment rejected in the export cereal hay industry. 

Objectives To provide advanced warning for cereal hay, cereal grain and livestock producers of the 

potential risk of incidence of Annual Rye-grass Toxicity (ARGT). 

Activities and 

Outputs 

A previous RIRDC funded project (BSC-1A) found that as the number of false breaks to the 

season increased, the risk of ARGT increased and that risk was further increased by a short 

growing season. 

The data base compiled in the former RIRDC Project was used as the starting point in the 

current project. 

In the earlier study only 40% of the database was used to develop the predictors for ARGT 

risk. 

In the current study all data in the data base was utilised and substantially more data have 

been added from daily weather data over the six years (2000 to 2005) in the previous study, 

including estimates of evapotranspiration, soil moisture and an index of greenness.   

This large amount of data has then been used to predict the risk of incidence of R. toxicus 

into the future with a reliability of prediction (R
2
) in the base years, 2000 to 2005, of 

between 0.53 and 0.70.  This is a reliable estimate given such a large range of weather 

conditions in those years and hay-producers’ management decisions during the years of the 

study. 
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The final output of the study was the development of a web-page on the website of the 

Department of Agriculture and Food Western Australia (DAFWA) where the potential risk 

of incidence of the causative agent of ARGT (R. toxicus) is mapped each year by July 30 

across the agricultural region of Western Australia.   

Outcomes The maps provide producers of cereal hays fore-warning of the risk of incidence of ARGT 

each year, and can alert producers of cereal grains and of grazing livestock in the same areas 

to be aware of the risk of ARGT and make management decisions accordingly.   

The current year’s prediction allows forewarning and in turn management decisions can be 

made for that year’s crops or pastures. Historical predictions allow producers to make 

decisions on long-term control measures (Barrie Purser pers. comm., 2014), such as planting 

Safeguard Annual Ryegrass which is has resistance to ARGT. 

The hay-making process could be monitored more closely given the information that the 

maps provide, to avoid the risk of unintended contamination.  

Livestock producers may be able to more closely monitor livestock to avoid mortalities due 

to the ARGT risk ratings the maps provide.  

Benefits Improved management of ARGT leading to increased net benefits from crops, grazing and 

hay production. 

PRJ-004609: New vetch varieties for grain and hay production for Australian farmers 

Project details Organisation: South Australian Research and Development Institute with Grains Research 

and Development Corporation 

Period: June 2009 to June 2011 

Principal investigator: Rade Matic 

Rationale Vetch is perceived as a reliable and versatile legume suitable for low rainfall areas. It can be 

used in rotations with cereals with benefits of disease breaks and improving soil fertility to 

increase yields in subsequent crops. A gap was apparent between the common vetch 

varieties at the time which potentially could be addressed via further breeding. Disease 

resistant varieties were better suited to medium to high rainfall zones or were ideally 

targeted at grain production. Varieties that were better adapted to lower rainfall areas were 

highly susceptible to diseases. The National Vetch Breeding Program (NVBP) aimed to 

develop disease resistant varieties with improved grain and hay yields in low to medium 

rainfall areas. 

 

Woolly pod vetch has also been a focus of the project as its potential for hay production and 

use as a green manure crop has been assessed. The Woolly pod vetch can potentially out 

yield common vetch varieties.  

Objectives To breed and develop new common vetch varieties that are well adapted to diverse 

Australian rainfall areas, resistant to the main diseases (rust, ascochyta and botrytis), low in 

grain toxin (<0.65%), non-shattering, and with beige/yellow cotyledons. 

To develop new Woolly pod vetch varieties that combine the required traits for grazing and 

hay/silage production, soft seeds, palatable for grazing, and tolerant to ascochyta and 

botrytis. 

Activities and 

Outputs 

Crossing and backcrossing of superior germplasm selected throughout the project. 

From crossing, assessment and the selection process, 3 advanced lines were selected and in 

2011 at least 2 were expected to be released as new varieties within the next 2 years. 

The two common vetch varieties that were anticipated to be released were disease resistant 

and higher in yield for hay and grain than current varieties in areas receiving less than 

320mm and 350mm respectively of rainfall per year. At the time these advanced breeding 

lines were yielding 11 to 14% more grain than existing varieties. 

Over 50 lines were tested and assessed from Woolly pod vetch germplasm that had been 

collected from international germplasm collections. Ten of these lines were selected for their 

traits and placed in a crosspollination breeding program. 

Trials showed that one or two Woolly pod vetch varieties might be suitable for release to the 

industry, yielding 4 to 14% more hay than existing varieties Capello and Haymaker. 

Herbicide tolerance trials were conducted for both common and Wooly pod vetch varieties. 

Research was conducted on the value of feeding common vetch grain to lambs/sheep. 

Outcomes Two new common vetch varieties were released as a result of this investment. The varieties 

Volga and Timok were released in 2013 (Rade Matic, pers. comm., 2014). Both varieties are 

offered as alternatives to current varieties in terms of grain and dry matter yield in different 

rainfall environments.  
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A new Woolly pod variety called RM4 was released from the NVBP in 2014 and offers 

improvements in dry matter yield (Rade Matic, pers. comm., 2014).   

Benefits Increased yields in grain and dry matter for growers of common vetch. 

Increased dry matter yields for growers of Woolly pod vetch. 

Increased value of Woolly pod and common vetch germplasm from which new varieties may 

be developed in the future. 

PRJ-004970: Feasibility study of area use Royalty System in United Kingdom 

Project details Organisation: South Australian Research and Development Institute 

Period: November 2009 to June 2010 

Principal investigator: Peter McCormack                                     

Rationale Royalties were being collected by breeders of new oat varieties only on export oat hay 

production. Improving royalty capture by breeders has implications for ensuring continuity 

of supply of improved oat varieties. Royalties on domestic production were not being 

captured, prompting investigation into the feasibility of developing an Area Use Royalty 

Collection Scheme in Australia (AURCS). Such a scheme had been implemented in the UK. 

Objectives To investigate the feasibility of an Area Use Royalty Collection Scheme (AURCS) for 

varieties used in Australia’s domestic fodder production.  

Activities and 

Outputs 

A 10 day UK visit was conducted by the Principal Investigator, where he met with seed 

producers, seed marketers, trial managers, the British Society of Plant Breeders, plant 

breeders, private commercialising companies, royalty collectors and a grain trader, in 

addition to visiting oat trial sites in Scotland and Wales. 

The process of how royalties were collected and managed through the existing UK AURCS 

was explained.  

The Principal Investigator planned to assess what had been learnt and present findings to the 

South Australian Research and Development Institute (SARDI), Australian Field Crop 

Association (AFCA), RIRDC and Australian Exporters Company (AEXCO). 

Outcomes After the project’s completion, presentations on the findings from the study were made to 

SARDI, AEXCO and the Australian Fodder Industry Association. 

Discussions that arose from these presentations indicated that the costs of administrating an 

AURCS in Australia would be too high. Consequently such a scheme has not been 

implemented (Peter McCormack, pers. comm., 2014). 

The project made apparent the fundamental differences between fodder breeding programs 

in the UK and Australia. The value placed on genetics in the UK is influenced by the 

privately funded breeding programs and royalty collection schemes are generally accepted 

(Peter McCormack, pers. comm., 2014). Switching from publicly funded to private 

programs in Australia could be constrained by the size of the domestic seed market and the 

necessity to correct for market failure.  

Benefits There were limited direct benefits delivered by this project. 

However the improved understanding developed could assist by informing future 

considerations of a different royalty recovery system for fodder plant breeding. 

PRJ-005645: Stakeholder map and Industry Biosecurity Plan for lucerne and oaten hay 

Project details Organisation: Plant Health Australia Limited 

Period: June 2010 to June 2012 

Principal investigator: Sharyn Taylor     

Rationale Most Australian plant and animal industries provide support to their producers by becoming 

signatories to either the Emergency Plant Pest Response Deed (EPPRD) or the Emergency 

Animal Disease Response Agreement (EADRA). The fodder and pasture industries have 

both plant and animal industry stakeholders. Impacts of pest incursions into oaten or lucerne 

hay, ryegrass or subterranean clover are therefore difficult to determine and the industries 

represent these plant species potentially lack engagement in biosecurity issues. None of the 

fodder industries are a signatory to the above Deed or Agreement.   

The development of a Stakeholder Map and Industry Biosecurity Plan for lucerne, oaten 

hay, rye grass and subterranean clover will assist the industries in the identification of key 

pest risks, biosecurity preparedness, and pest mitigation.   

Objectives To develop a Stakeholder Map which will outline major participants of the supply chain for 

lucerne and oaten hay crops.  The Stakeholder Map will provide information that will form 

the basis of any future analysis which could be used to determine the beneficiaries of 

management or eradication of new plant pests associated with lucerne and oaten hay.   

To develop an Industry Biosecurity Plan (IBP) for the lucerne and oaten hay industry. A key 
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focus of the IBP is the identification of biosecurity pest threats for lucerne and oaten hay not 

currently present in Australia including estimation of their potential entry, establishment, 

spread and economic impact.  

To develop a high priority pest list for lucerne and oaten hay crops.  This list will assist the 

fodder industry determine allocation of future resources for biosecurity as well as undertake 

risk mitigation measures to improve detection, and/or reduce the chance of establishment or 

spread of these pests. 

Activities and 

Outputs 

Determination of key stakeholders associated with lucerne and oaten hay production to 

identify the beneficiaries of pest eradication or management through interviewing 

stakeholders identified. 

The stakeholder survey led to the scope of the study being widened to include ryegrass and 

subterranean clover fodder types as the domestic market for these latter fodder types was 

found to dominate Australian fodder production. 

An IBP for the lucerne and oaten hay industries was developed from the stakeholder 

analysis.  

The Stakeholder Map identified three types of stakeholders: 

Linked stakeholders who provided resources for research, breeding programs, pollination 

services, contractors relying on the crops for their livelihood or depending on fodder and 

pasture production as part of their business. 

Direct stakeholders who produced these crops and through peak bodies could become 

signatories to the Emergency Pest Response Deed.  

Reliant stakeholders who were end users that relied on the plant types for livestock 

production.   

The IBP determined the potential extent and impact of new pest introductions on the supply 

chain as well as mitigation measures to better manage potential risks. The IBP also produced 

a Threat Summary Table and a High Priority Pest list for each crop species. 

Recommendations from the final report included: 

Develop a strategy to increase engagement of pasture and fodder stakeholder representatives   

Explore processes for fodder representatives to become members of Plant Health Australia 

and signatories of EPPRD 

Update and review the IBP involving pasture and fodder representatives 

Build further knowledge of potential exotic pest threats for fodder and pasture types  

Outcomes The Map and the IBP have highlighted the lack of fodder industry representation and 

preparedness in biosecurity issues.    

There is now an improved understanding by industry participants and industry and 

government policy makers of plant pest risks and priorities for the fodder industry.  

The project has provided information to relevant industries for improving their risk 

mitigation strategies. 

A contribution has been made to a systematic assessment of plant pest risks tools that will 

lead to improved management of plant pest outbreaks. 

With this information, industry and government policy makers should be able to optimise 

investment in research, quarantine and preparedness activities to minimise the probability of 

an outbreak and costs of an incursion. 

The study has made a contribution to potential engagement of relevant industries in national 

agreements such as EPPRD or EADRA that would apply to industries in the event of a new 

plant pest incursion that affected fodder crop producers.  

To date, there is no evidence that further formal action (e.g. formation of agreements or 

strategies) has been taken using the outputs from the project (Felicity Andriunas, pers. 

comm., 2014). 

Benefits Lowered impacts on the fodder industry from reduced incursions, higher chances of 

eradication and more efficient and effective control of a new plant pest.   

Reduced level of flow-on impacts on rural communities from incidents involving fodder 

plant pests.  

PRJ-005648: Molecular dissection of septoria blotch of oats 

Project details Organisation: Curtin University of Technology 

Period: June 2010 to May 2012 

Principal investigator: Richard Oliver                                              

Rationale Septoria avenae blotch is a major disease affecting oats in many parts of Australia, 

particularly the higher rainfall zones of WA. The disease can cause yield loss and quality 
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downgrades. Septoria blotch is caused by the fungus Stagonospora avenae. As control via 

fungicides it not economic, genetic resistance is considered the best option.  

Objectives To develop methods to culture fungal isolates and infect oats in the growth chamber. 

To conduct preliminary analyses of culture filtrate reactions on selected oat cultivars. 

To complete genome sequence assembly and preliminary annotation. 

Activities and 

Outputs 

Two oat cultivars Potoroo and Mortlock were obtained from DAFWA. These varieties are 

rated as moderately susceptible and moderately resistant to the disease respectively.  

The pathogen was isolated from infected oat leaves by cultivation on tap-water agar and on 

benzimiadazole agar. Pycindia were purified by single sporing. The culture was transferred 

to V8 media and stored. Standard microscopic techniques were applied. 

DNA was isolated from the fungus and the Internal Transcribed Spacer (ITS) region was 

sequenced and compared to sequences in the database. 

DNA for genome sequencing was carried out.  

The fungus was grown in Fries 3 medium as done for S. nodorum. Culture filtrates were 

infiltrated into Potoroo and Mortlock seedling leaves, incubated in the light for 3 days and 

photographed. 

The research identified the causal organism and determined the phylogenetic placement. S. 

avenae is a close relative of S. nodorum 

Outcomes The research was the starting point for studying the disease. Several steps still would be 

required for development of resources for breeding resistant cultivars of oats.  

The potential is for effectors to be purified, effector genes identified and markers for 

breeding sought and delivered to breeders. 

To date no further funding has been received for this work and so research has ceased 

(Richard Oliver, pers. comm., 2014). 

Benefits Limited direct benefits evident. 

However, potential contributions to understanding should future research regarding Septoria 

blotch resistance in oats be pursued.  

PRJ-007369: Chemical residue audit for export hay 

Project details Organisation: Australian Fodder Industry Association 

Period: June 2011 to November 2011 

Principal investigator: Colin Peace                                          

Rationale The AFIA ChemCheck system was developed to reduce the risk of exported hay being 

rejected by importing countries because of contamination with chemicals (See earlier project 

PRJ-002287).  

An audit of information being collected by ChemCheck was being considered as the 

previous audit had been conducted five years earlier in 2006/07. Some fodder buyers 

(represented through hay exporters and Dairy Australia) favoured undertaking the 

information collected via the National Residue Survey (NRS) as a Government controlled 

survey would carry more weight in any issues associated with market access. Scientific 

audits of chemical residues and contaminants support domestic markets as well as facilitate 

international trade requirements.  

Objectives To undertake an audit of the chemical residues found in hay that would trade in both the 

export and domestic supply chains.  

Activities and 

Outputs 

Hay and fodder samples were assembled in 2011/12 for testing for various chemical 

compounds.  

Hay samples numbered 80, oaten hay 56, and lucerne, vetch and pasture hay samples 

numbered 8 each. 

Grower members of AFIA provided the lucerne, vetch and pasture hay samples while the 

oaten hay samples were collected from five AFIA hay exporter members.  

Samples were collected in accord with NRS sampling procedures. 

The samples were collected and dispatched for analysis at an NRS selected -laboratory 

where the testing was carried out.  

All samples were subjected to a multi-residue screening; chemical test screens included 

organophosphates, organochlorines, synthetic pyrethroids, carbamates, fungicides and other 

insecticides. 

Of the 133 different chemical compounds represented in the sample, 41 of them were 

included in the list of 60 that are tested under random surveillance of imported feedstuffs 

into Japan. 

Outcomes There were insufficient human resources available within AFIA to write the report and 
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communicate the results.   

A second project (PRJ-008941) was funded by RIRDC to carry out these final tasks. 

Outcomes for this project are included in the description of PRJ-008491. 

Benefits See PRJ-008491 for benefits  

Benefits will be shared between PRJ-007369 and PRJ-008491 

PRJ-008491: National Residue Survey (Final report) 

Project details Organisation: Jumbuk Consulting 

Period: June 2012 to December 2012 

Principal investigator: Colin Peace   

Rationale A previous project (PRJ-007369) had collected and analysed hay samples for testing for 

residues across four different screens of chemicals. The Australian Fodder Industry 

Association (AFIA) was charged with coordination and management of the project but did 

not have the human resources to complete the final report for the residue analysis. The 

current consultancy was funded to complete the written report and carry out the associated 

communication activities.   

Objectives To obtain a full set of results from the National Residue Survey. 

To obtain the spray diary information from the providers of the hay samples. 

To collate the results given the agronomic history of chemicals applied to the paddock 

during the production season and the growing crop.  

To compile a report showing all results. 

To deliver results to hay exporters as well as to the dairy industry stakeholders.    

Activities and 

Outputs 

The test results were obtained from the NRS selected laboratory. 

Analysis of the results was carried out and a report was written.  

Communication of the results to AFIA and the Australian industry was undertaken.   

Outcomes Of the 80 samples tested a total of four separate samples were detected as containing 

chemicals; these detections were at a level lower than the Maximum Residue Limit (MRL) 

stated in Australian Pesticides and Veterinary Medicines Authority’s table 4 as ‘not 

detectable’. 

A default setting of 0.01 mg/kg was applied to these tests where no Japanese MRL has been 

established. Only one detection in the survey was higher than the 0.01 mg/kg  

Overall there was a 95% compliance with Australian MRL standards and a 98% compliance 

with the MRL standards of Japan.  

The data from the latest independent and rigorous survey supports Australia’s hay quality 

standards and gives quality assurance to both domestic and importing countries.  

Benefits Continued confidence by livestock industries in the quality of Australian oaten, lucerne, and 

pasture hay. 

Maintenance of market access for fodder exports to Japan and other countries. 

PRJ-004598: R&D step change for the Dairy Industry 

Project details Organisation: SBScibus 

Period: May 2009 to July 2009 

Principal investigator: Matthew Playford                                               

Rationale Involvement of the dairy industry was considered important to the success of the fodder 

industry’s research program. The project was to identify the potential areas where the dairy 

industry could benefit through fodder research.  

Objectives To consider current needs, resources and opportunities in the dairy fodder sector - fodder 

crops to consider will include cereals, sorghum and sorghum hybrids, pennisetums, maize, 

annual ryegrasses, clover crops, lucerne, brasiccas and a number of minor crops e.g. sulla, 

peas, lab lab etc. 

To suggest advances that would achieve ‘step change’ in fodder/pasture production or 

utilisation without considering budget constraints. 

To make a list of current and completed projects in line with the above points, and those that 

have not been done. 

To tabulate the strategic drivers, including short and long-term trends. 

To provide estimates of risk, cost and benefit to the dairy industry for those not currently 

being done. 

Activities and 

Outputs 

Four major areas of need for the dairy industry were identified. 

Failure to grow or low yield 

Failure of nutritive value 

Anti-nutritional factors 
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Feed wastage 

From the list of needs identified, potential areas for research were devised.  

Literature and other unpublished information was reviewed on key subjects.  

Trends, problems and potential research themes that could provide a focus for further 

investigation were identified through discussions with leading researchers in the field of 

agriculture, plant breeding and dairy nutrition. 

Potential projects were identified and were grouped according to time scale (current, short, 

medium and long term). 

Projects were also classified according to type of research, level of intervention in the fodder 

supply chain and were given a score based on value/worth.  

From the process five major research areas were identified: 

1. Cereals 

2. Plant and soil health 

3. Development of plants for forage 

4. Post-growth wastage 

5. Plant/soil/microbe relationship enhancement 

Outcomes The identification of potential research priorities for the RIRDC fodder program. 

Benefits Increased efficiency of fodder R&D expenditure through better prioritisation of the dairy 

industry’s needs. 

PRJ-004669: Statistical analysis for decisions on feeding trial experiments in PRJ-000518 

Project details Organisation: Bush Futures 

Period: June 2009 to March 2010 

Principal investigator: Rohan Sadler                                           

Rationale Fodder quality can be predicted by near infrared (NIR) spectroscopy. The ability to reliably 

predict fodder quality via NIR in addition to predicting the acceptability by dairy cows, 

could provide greater certainty and confidence regarding grading and pricing mechanisms 

within international and domestic fodder markets. 

 

The study was to evaluate how nutritive characteristics of fodders could be applied to 

predict the preference of animals of one fodder over another when other hay quality aspects 

appeared broadly similar. 

Objectives To provide an economic choice modelling approach to developing a predictive model of 

fodder intakes. 

To model intake using nonlinear ‘smooth’ methods to account for different ‘modes’ in 

fodder preference behaviour.  

To provide a method of extrapolating the predictions from the experimental trials comparing 

test hays with one of the four standard fodders to any fodder. 

To explore the effect of the number of the experimental trials on the accuracy of predicting 

intakes. 

Activities and 

Outputs 

The work focussed on extending a study conducted in 2009 (Pain and Revell) on fodder 

comparison trials to determine the selection behaviour of dairy cows from the nutritive 

characteristics of the fodders. 

The following economic choice models were used to evaluate the data: Single Good Model, 

Indirect Bundle Good Model, Direct Bundle Good Model, Constrained Quadratic Direct 

Bundle Good Model and a Quadratic Indirect Bundle Good model.  

Acid detergent fibre (ADF) was identified as the primary driver and % digestibility of fibre 

being the secondary driver of choice when two hays were offered. 

Water soluble carbohydrate was a secondary driver of choice, alongside ADF, when only 

one hay was on offer.  

It was found to be possible to predict the amount of test and standard hay consumed for each 

choice combination. 

A ‘black box’ model was recommended to be developed that would allow for prediction of 

the amount of each hay consumed when offered as a choice, based upon the content of the 

characters of each of the hays. 

Outcomes Since completion of this project, no ‘black box’ model has been further developed as 

recommended. The simplex method developed in the report was sound except that the data it 

is based on is limited for the purposes of prediction – a more general model would require a 

different type of fodder preferencing trial (Rohan Sadler, pers. comm., 2014). 

To date, no further work has eventuated from this research.  
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Benefits Limited direct benefits to the industry at present.  

The potential benefits of this project should further work continue is that producers may 

have the ability to choose fodder with desirable nutritive characteristics according to cost 

and budget with the ability to predict accurate intake by stock. There could thus be cost 

savings in the livestock industries where fodder is fed, resulting from more efficient 

purchasing of fodders to better suit production needs. 
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Project Investment  

The following tables show the annual investment by project for both RIRDC (Table 4) and for 

researchers, industry and other investors (Table 5). Table 6 provides the total investment by year from 

both sources.   

Table 4 Investment by RIRDC by Project for Years Ending June 2009 to June 2012  

(nominal $) 

Project 2009 2010 2011 2012 Total 

PRJ-002287 50,000  0  0  0  50,000  

PRJ-003482 0  192,802  202,007  210,260  605,069  

PRJ-003603 30,985  0  31,248  0  62,233  

PRJ-003685 0  17,500  2,500  5,500  25,500  

PRJ-004609 30,000  20,000  0  10,000  60,000  

PRJ-004970 0  2,500  0  0  2,500  

PRJ-005645 0  40,023  4,900  0  44,923  

PRJ-005648 0  15,000  0  5,000  20,000  

PRJ-007369 0  0  30,000  10,000  40,000  

PRJ-008491 0  0  0  4,500  4,500  

PRJ-004598 7,500  2,500  0  0  10,000  

PRJ-004669 15,000  3,000  0  0  18,000  

Total 133,485  293,325  270,655  245,260  942,725  

Source: RIRDC Proposals 

Table 5 Investment by Researchers, Industry and Others by Project for Years Ending June 

2009 to June 2012 (nominal $)  

Project 2009 2010 2011 2012 Total 

PRJ-002287 60,000  0  0  0  60,000  

PRJ-003482 0  721,229  749,929  775,643  2,246,801  

PRJ-003603 1,000  35,327  35,058  0  71,385  

PRJ-003685 0  192,000  28,000  500  220,500  

PRJ-004609 229,900  230,000  230,000  0  689,900  

PRJ-004970 0  0  0  0  0  

PRJ-005645 0  42,400  13,000  0  55,400  

PRJ-005648 0  0  0  0  0  

PRJ-007369 0 0 12,000  2,000  14,000  

PRJ-008491 0  0  0  0  0  

PRJ-004598 0  0  0  0  0  

PRJ-004669 0  0  0  0  0  

Total  290,900  1,220,956  1,067,987   778,143  3,357,986  

Source: RIRDC proposals 
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Table 6 Total Annual Investment by Year (nominal $) 

Year ending 

June 

RIRDC Researchers and  

Others 

Total 

2009 133,485 290,900 424,385 

2010 293,325 1,220,956 1,514,281 

2011 270,655 1,067,987 1,338,642 

2012 245,260 778,143 1,023,403 

Total 942,725 3,357,986 4,300,711 

 

As Table 6 shows, a majority of the contributions come from organisations other than RIRDC. RIRDC 

funding represents 22% of total funding in the cluster of projects. This high leverage of external 

funding is apparent in some of the large projects, particularly PRJ-003482 (Oat Breeding Program 

investment) where RIRDC contributed only 21% of a total $2.85 million investment.  

It is also notable that there are a number of small investments in the cluster. Five of the twelve 

projects each have total funding of $20,000 or less (nominal).  
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Benefits  

Table 7 summarises the likely contributions to the principal benefit types delivered by each of the 

projects. The likely impacts are represented as follows: 

Significant Impact:      

Some Impact:        

Minor or Undetermined Impact:     

  

Table 7 Summary of Benefits/Impacts from Individual Projects 

 
Project Code Increased 

yields/varietal 

improvement for 

increased 

profitability
 

Maintenance of 

export market 

access 

Increased value 

of vetch and oats 

hay germplasm 

Reduced cost of 

production 

Other 

PRJ-002287      

PRJ-003482      

PRJ-003603      

PRJ-003685      

PRJ-004609      

PRJ-004970     
a
 

PRJ-005645     
b
 

PRJ-005648      

PRJ-007369      

PRJ-008491      

PRJ-004598     
c
 

PRJ-004669      

a. Improved knowledge for future decisions on maintenance of incentives for continued varietal improvement in breeding 

b. Increased preparedness for biosecurity threats 

c. More efficient use of RD&E funds 

The projects are grouped below in Table 8 according to their estimated level of impact against the 

objectives outlined in the Five Year Plan for the Program.  
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Table 8 Potential Project Impacts by 2009-2014 Fodder Crops R&D Plan Objectives  

Objectives of the Fodder Crops R&D 

Plan  

Project Assessment of Impact by 

Project 

1. Development of new markets and 

products 

PRJ-004669 Minor/Undetermined 

2. Plant breeding and germplasm 

evaluation 

PRJ-003482 Significant 

PRJ-004609 Significant 

3. Crop agronomy – nutrition, disease, 

weeds, pests and micro-organism 

management 

PRJ-005648 Minor/Undetermined 

PRJ-003685 Some 

4. Hay and silage production, 

processing and transport 

None - 

5. Improved fodder quality 

PRJ-002287 Some 

PRJ-003603 Some 

PRJ-007369 Some 

PRJ-008491 Some 

6. Industry biosecurity and 

environmental management 

PRJ-005645 Some 

7. Industry communication and 

information flows 

PRJ-004970 Minor/Undetermined 

PRJ-004598 Minor/Undetermined 

 

Objective 2 had the highest proportion of projects considered of significant impact. While many 

projects addressed more than one of the seven objectives, they were categorised according to what the 

analysts believed was their principal impact. 

Table 9 provides in a triple bottom line framework a summary of the principal types of benefits 

associated with the outcomes of the overall investment in the Program.   
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Table 9: Triple Bottom Line Categories of Benefits from the Investment 

Levy paying industry Spillovers 

Other industries Public Overseas 

ECONOMIC BENEFITS 

Increased yields/varietal 

improvement for 

increased profitability.  

Maintenance of export 

market access. 

Increased value of oat and 

vetch germplasm for 

future varietal 

improvement. 

Increased preparedness 

for biosecurity threats. 

Increased reliability of a 

quality supply of fodder 

for those industries that 

rely on the fodder as an 

input, e.g. dairy, cattle 

and sheep industries. 

Reduced cost of 

production. 

Nil Maintained access to high 

quality hay meeting 

Maximum Residue Levels 

for countries that import 

Australian hay. 

ENVIRONMENTAL BENEFITS 

Nil Nil Nil Nil 

SOCIAL BENEFITS 

More efficient use of levy 

payer funding for RD&E. 

Nil More efficient use of 

public funding for 

RD&E. 

Spillover benefits from 

increased profits of 

fodder producers to 

regional communities   

Nil 

 

Public versus Private Benefits 

It is anticipated that the majority of benefits from this investment will be private. Economic gains for 

the fodder industry are the main benefits of these investments and it is unlikely that public spillovers 

(environmental and social) will be significant.  

Distribution of Benefits along the Supply Chain 

A majority of the projects generated direct benefits at the farm gate level, such as improving variety 

yield and quality, and providing producers with information to ensure export hay met Maximum 

Residue Levels. It could be expected that the benefits will be distributed along the supply chain, with 

hay processors, exporters and consumers. Livestock industries (dairy, sheep and beef) that utilise 

fodder are consumers and will share in the gains and from a more reliable supply of quality product.   

Benefits to Other Industries 

Livestock industries that utilise fodder as inputs to their operations are likely to benefit, however these 

are considered to be part of the fodder supply chain as explained earlier.  
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Benefits Overseas  

Projects within the population specifically address issues pertaining to export market access. It is 

likely that importers of Australian fodder products will gain some benefits through maintained access 

to the product. 

Additionality and Marginality 

Table 10 shows the potential response to reduced public funding to RIRDC. 

Table 10 Potential Response to Reduced Public Funding to RIRDC 

What priority were the projects in this analysis 

when funded? 

Medium 

Would RIRDC have funded this analysis if only half of 

public funding of RIRDC had been available? 

Yes, but it likely that some projects would not have 

been funded, rather than reductions of 50% in all 

projects. RIRDC contributions to some projects were 

relatively small so it is thus likely that reducing 

funding would cause RIRDC to no longer fund some 

projects. 

Would the projects have been funded if no public 

funding for RIRDC had been available?  

Yes. RIRDC funding contributions in the cluster of 

projects is small (22%), so it is likely that some 

projects would have still been funded but to a lesser 

extent. 

 

Match with National Priorities 

The Australian Government’s national and rural R&D priorities are reproduced in Table 11.  

Table 11 National and Rural R&D Priorities   

Australian Government 

Strategic Research Priorities (est. 2013) Rural R&D Priorities 

1. Living in a changing environment 

2. Promoting population health and wellbeing 

3. Managing our food and water assets 

4. Securing Australia’s place in a changing world 

5. Lifting productivity and economic growth 

1. Productivity and adding value 

2. Supply chain and markets 

3. Natural resource management 

4. Climate variability and climate change 

5. Biosecurity 

Supporting the priorities:  

1. Innovation skills 

2. Technology 

Sources: DIISRTE (2013) and DAFF (2014) 

The projects contribute directly to Strategic Research Priorities 3 and 5. The Program investment was 

directly associated with Rural Research Priorities 1, 2, and 5 and indirectly addressed both supporting 

priorities. 
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Quantification of Benefits  

As shown in the subjective classification of benefits in Tables 7 and 8, eight projects were identified 

as having moderate impacts or a high level of impacts. Of the eight projects, benefits from five were 

estimated in monetary terms.  

The following provides a summary of the benefits valued, the related projects and explanations for not 

valuing other benefits. Specific assumptions used in the analysis are shown in Tables 12, 13, 14 and 

15. 

Benefit 1: Maintenance of market access 

Projects contributing to this benefit are: 

 PRJ-002287: Adoption of the AFIA ChemCheck system by the export fodder industry 

 PRJ-007369: Chemical residue audit for export hay 

 PRJ-008491: National Residue Survey (Final report) 

The three projects are assumed to assist in maintaining market access to valuable fodder export 

markets such as Japan. Project PRJ-002287 was established to facilitate the adoption by fodder 

exporting operations of the AFIA ChemCheck system, developed in an earlier project RIRDC (PRJ-

000642). The ChemCheck system was developed to reduce the risk of exported hay being rejected by 

importing countries because of contamination with chemicals. The system is for use by cereal crop 

growers who supply hay or straw to fodder exporting companies. PRJ-007369 and PRJ-008491 

involved an audit of the chemical residues in export hay to be certain and provide reassurance that 

MRL levels were being met. 

Without the research investment defined in this analysis, it is assumed that there may have been 

considerable potential for interruptions to trade for hay/straw exports from Australia to Japan. While 

trade could also be disrupted to other export markets, the Japanese market dominates Australian 

hay/straw exports, typically accounting for up to 85% of total fodder exports (Martin, 2009). 

Legislative power exists in Japan to take action against importers and manufacturers of feed when 

concentrations of chemicals exceed MRLs. When a MRL breach occurs the consequences can vary 

between the importing countries. There is a degree of uncertainty regarding the specific scenario 

should a trade disruption with Japan occur. Often a breach can prompt additional sampling and testing 

from the exporting country, with discovery of further breaches potentially leading to short-term loss of 

market access (Bodnaruk and Bajet, 2008; GRDC, 2014 and GPSA, 2013). 

The analysis assumes that the projects have made contributions to lowering the likelihood of MRL 

breaches, thus maintaining market access to the largest exporting market in Japan. Without the 

projects it is assumed that the probability of losing market access is 8%. With the project the 

probability is lowered to 2%. The length of a ban resulting from breaches is assumed to be one month. 

When market access is lost, large quantities of oaten hay are likely to be diverted to the domestic 

market where a lower price will be received. Despite the cessation of use of ChemCheck in 2012 and 

the audit being completed in 2012, it is assumed that a legacy of benefits from the three projects will 

remain, as they increased the awareness of managing chemical usage information for growers, and 

provided good information for Japanese customers. Total Australian hay and straw exports on which 

the analysis is based are shown below in Table 12. Further assumptions relevant to this benefit are 

found in Table 15. 
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Table 12 Australian fodder exports for past five years  

Year Total export (hay and straw) 

(tonnes) 

2008/2009 677,000 

2009/2010 659,000 

2010/2011 631,000 

2011/2012 700,000 

2012/2013 811,666 

Source: AFIA (2012) and AFIA (2014) 

Benefit 2: Improved oaten hay varieties 

The project contributing to this benefit is PRJ-003482: Development of improved oat varieties for hay 

production; national program IV continued. Over the life of this investment, three new oaten hay 

varieties were released. These were Forester, Tungoo and Tammar. All new varieties offer alternatives 

to previously released varieties in terms of suitability to environment, yield and quality. The next best 

alternative to each of the new varieties is shown in Table 13. Table 13 also provides the performance 

difference assumed between new and current varieties and the assumed proportion of the market that 

the new varieties could capture. The proportion of domestic and export sales that are expected to be 

represented by the new varieties is noticeably small. This is due to the success of existing varieties 

(Wintaroo and Brusher) which were released before PRJ-003482 commenced. The success of these 

older varieties has meant that grower uptake of newer varieties has been slow (Pamela Zwer, pers. 

comm., 2014).  

The life span of a crop variety generally lasts approximately ten years. After this time a variety is 

expected to be replaced by new varieties after a period of transition. The expected sales of the new 

varieties valued in this analysis will reflect this adoption pattern, however the benefits in the analysis 

will continue because any subsequent varieties developed will have to out-perform them to be 

adopted. More detailed assumptions applying to the oat variety benefit are provided in Table 15. 

Table 13 Specific variety assumptions for new oat varieties 

Variety Year of 

Release 

Old variety 

alternative 

Hay yield 

change (% 

old variety 

yield) 

Assumed 

price 

improvemen

t 

Proportion 

of domestic 

sales 

Proportion 

of export 

sales 

Forester 2012 Glider 2% 7.5% 6% 1% 

Tungoo 2012 Kangaroo -2% 12% 1% 1% 

Tammar 2013 Kangaroo -3% 8% 1% 1% 

Source: Agtrans Research, developed after discussions with Pamela Zwer (SARDI oat breeder) 

Benefit 3 Improved vetch varieties 

The project contributing to this benefit is PRJ-004609: New vetch varieties for grain and hay 

production for Australian farmers. This breeding project led to the release of three new vetch 

varieties. Vetch varieties can be grown in Australia for either grain or fodder. The three new released 

varieties Volga, Timok and RM4 have different characteristics of grain yield and dry matter yield 

compared to previously released varieties. Volga and Timok are common vetch varieties and are 

compared with current varieties Rasina for grain yield and Morava for dry matter yield. These two 

current varieties are considered the next best alternatives from the new varieties. The new Woolly pod 

vetch variety RM4 is compared with current Woolly pod vetch variety Haymaker.  
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Like the new oat varieties, the sales of the new vetch varieties are expected to last approximately ten 

years, however the benefits continue in the analysis as subsequent vetch varieties will need to perform 

better to be adopted. Table 14 provides the performance difference assumed between new and current 

varieties, in addition to the assumed proportion of the market that the new varieties could capture. 

Table 14 Specific variety assumptions for new vetch varieties 

New 

Variety 

Year of 

Release 

Current 

variety 

comparison 

Current 

variety 

yield of 

grain 

(t/ha) 

Current 

variety 

yield of 

dry matter 

(t/ha) 

Yield 

increase of 

grain for 

new 

variety  

Yield 

increase of 

dry matter 

for new 

variety   

Max 

proportion 

of vetch 

area 

planted 

with new 

variety 

Volga 2013 Rasina 

(grain) 

Morava 

(DM) 

1.89 5.70 16% 0% 10% 

Timok 2013 Rasina 

(grain) 

Morava 

(DM) 

1.89 5.70 -2% 6% 5% 

RM4 2014 Haymaker 0.89 6.59 2.5% 8% 15% 

Source: Agtrans Research, developed after discussions with Rade Matic (SARDI vetch breeder) 

It is assumed that Volga will be primarily planted for grain. Timok and RM4 are assumed to be 

primarily planted for vetch hay. Further details of the assumptions applying to the vetch variety 

benefit are provided in Table 15. 

Benefits: Not Valued 

Benefits from seven projects in the population were not valued. Of these seven, three were considered 

to have had at least some/moderate impact. Reasons for not valuing these benefits are detailed below: 

PRJ-003685: Forewarning of ARGT risk for producers 

The project benefits had potential to be valued. However data limitations made it difficult to form 

reasonable assumptions for quantitative evaluation. Broad assumptions would be required on the 

number of growers utilising the maps, the accuracy of the maps, the cost management of techniques 

undertaken by adopting growers and the future likelihood and severity of ARGT induced losses.   

PRJ-003603: Cereal/pea forage crops for hay and silage production 

It was evident from the project that potential benefits could be achieved via the inclusion of peas into 

cereal crops for fodder hay production. Despite this, there is difficulty in making reliable assumptions 

on adoption before and after the project due to a lack of information on the number of fodder growers 

likely to use cereal/pea or cereal/legume combinations in forage crops.    
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PRJ-005645: Stakeholder map and Industry Biosecurity Plan for lucerne and 

oaten hay 

The potential benefits of this project are evident, even if to date there has been no formal action on the 

project’s findings. The outputs provide an improved understanding of plant pest risks and priorities 

for the fodder industry and highlighted the lack of fodder industry representation and preparedness in 

biosecurity issues. Difficulties surrounding quantification of the benefits arise due to a lack of data on 

the likelihood of incursion for the many relevant plant pests and the many attribution factors that 

would need to be taken into account, given that formal agreements and strategies between 

stakeholders are yet to be formed.  

Summary of Assumptions 

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

Table 15 Summary of assumptions 

Variable Assumption Source 

Benefit 1: Maintenance of market access 

Five year average of total fodder 

exports 2009-2013 

695,733 tonnes per annum See Table 12 

Proportion of Australian exports of 

hay and straw destined for Japan 

85% Martin (2009) 

Proportion of total fodder exports to 

Japan contributed by  oaten hay 

87% Agtrans Research, based on historical 

proportions of oaten hay exported in 

Martin (2009) 

Proportion of total fodder exports to 

Japan contributed by straw 

13% Agtrans Research, based on historical 

proportions of straw exported in Martin 

(2009) 

FOB price of oaten hay  $357 per tonne  Agtrans Research, based on Agtrans 

(2009) 

FOB price straw  $342 per tonne  Agtrans Research, based on Agtrans 

(2009) 

Price reduction from premium 

export hay to domestic grade 

20% Agtrans Research, based on a 

proportionate downgrade in premium to 

second grade hay (Zwer and Faulkner, 

2006) 

Assumed likelihood of breach 

without projects 

15% Agtrans Research, based on a high level 

of improvement found between the 

current and a previous audit 

Assumed likelihood of breach with 

project 

Decreasing linearly from 

15% in 2009 to 2% in 

2012  

Agtrans Research, based on the high 

level of compliance with the Japanese 

MRL standards found in the Chemical 

Residue audit project in the cluster 

(PRJ-007369) 

Length of ban if breach occurs 1 month Agtrans Research 

Approximate attribution to projects 

in cluster 

48% Agtrans Research, based on costs of 

preceding ChemCheck project (PRJ-

000642) totalling $184,455 (nominal) 

First year of benefits 2010  Agtrans Research based on one year 

after the original ChemCheck project 

PRJ-000642 was completed 

Last year of use of ChemCheck by 

the fodder industry 

2012 Agtrans Research, based on discussions 

with Darren Keating 

Legacy period of ChemCheck and 

audit projects in cluster 

5 years Agtrans Research, based on a likely 

short-term residual benefit of the 

projects within the cluster 
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Variable Assumption Source 

Maintenance cost of ChemCheck 

system 

$50,000 per annum Agtrans Research (2009) 

Benefit 2: Improved oaten hay varieties 

Approximate quantity of oaten hay 

exports  

600,000 tonnes per annum  RIRDC (2013) 

Approximate oaten hay domestic 

production  

500,000 tonnes per annum  Pamela Zwer, pers. comm., 2014 

Average farm gate price for export 

hay 

150 $/tonne Rural Solutions (2013) 

Average farm gate price for 

domestic hay 

120 $/tonne Agtrans Research, based on a second 

grade of hay price differential of 20% 

from RIRDC (2006) 

Average yield of oaten hay 5 tonnes per ha  WADA (2014) 

Adoption pattern of a variety Five years to maximum 

adoption from year after 

release. 

Agtrans Research 

Harvesting costs for extra oaten hay 

yield (includes bailing and freight 

costs) 

$55/t Based on oaten hay cost of production 

from Rural Solutions (2013) 

Attribution 90% Agtrans Research, based on two of the 

three varieties being released within 

during the life of the project and one 

released a year after the project’s 

completion  

Benefit 3: Improved vetch varieties 

Area of vetch planted  250,000 ha per annum GRDC (2006) 

Proportion of total vetch area 

planted for fodder 

65% Matic (2007) 

Proportion of total vetch area 

planted for grain 

35% (100% - 65%) 

Farm gate price for vetch grain $400/t Rural Solutions (2013) 

Farm gate price for vetch hay $150/t Based on oaten hay farm gate price from 

Rural Solutions (2013) 

Harvesting costs for extra vetch 

grain yield (freight costs) 

$25/t Rural Solutions (2013) 

Harvesting costs for extra vetch hay 

yield (includes bailing and freight 

costs) 

$55/t Based on oaten hay cost of production 

from Rural Solutions (2013) 

Adoption pattern of new variety Five years to maximum 

adoption from year after 

release. 

Agtrans Research 

Attribution to the 2009 to 2011 

vetch breeding investment 

80% for Volga and Timok 

70% for RM 

Agtrans Research based on likely 

additional funding to release the 

varieties post the 2009-2011 vetch 

breeding investment 
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Results 

All past costs and benefits were expressed in 2013/14 dollar terms using the CPI index. All benefits 

after 2013/14 were expressed in 2013/14 dollar terms. All costs and benefits were discounted to 

2013/14 using a discount rate of 5%. The base run used the best estimates of each variable, 

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

of the investment period plus 30 years from the last year of investment (2013/14) to the final year of 

benefits assumed.  

Tables 16 and 17 show the investment criteria estimated for the different periods of benefits for both 

the total investment in the cluster (Table 16) and for the RIRDC/industry investment (Table 17) 

respectively. These investment criteria account for the cost of all 12 projects but only the benefits 

from the five projects where benefits were valued. These investment criteria therefore represent the 

lower bound for return on investment in the population of projects evaluated in the Fodder Crops 

R&D Program.  

Table 16: Investment criteria for total investment in the 12 projects (discount rate 5%) 

Investment Criteria Years from last year of investment 

0 5 10 15 20 25 30 

Present value of benefits ($m) 0.33 10.16 28.40 42.85 54.18 63.06 70.01 

Present value of costs ($m) 5.49 5.49 5.49 5.49 5.49 5.49 5.49 

Net present value ($m) -5.16 4.67 22.91 37.37 48.70 57.57 64.53 

Benefit-cost ratio 0.06 1.85 5.18 7.81 9.88 11.50 12.76 

Internal rate of return (%) Neg 18.9 32.2 34.1 34.4 34.5 34.5 

 

Table 17: Investment criteria for RIRDC investment in the 12 projects (discount rate 5%) 

Investment Criteria Years from last year of investment 

0 5 10 15 20 25 30 

Present value of benefits ($m) 0.07 2.23 6.23 9.40 11.89 13.84 15.37 

Present value of costs ($m) 1.21 1.21 1.21 1.21 1.21 1.21 1.21 

Net present value ($m) -1.13 1.02 5.03 8.20 10.69 12.63 14.16 

Benefit-cost ratio 0.06 1.85 5.17 7.80 9.86 11.48 12.75 

Internal rate of return (%) Neg 18.7 32.0 33.8 34.1 34.2 34.2 

 

Tables 18 and 19 show the investment criteria estimated for benefits in the five projects where 

benefits were valued but including as costs, only the investment in those five projects where benefits 

were valued. These results therefore represent the upper bound of return on investment in the Fodder 

Crops R&D Program. 
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Table 18: Investment criteria for total investment in quantified projects 

Investment Criteria Years from last year of investment 

0 5 10 15 20 25 30 

Present value of benefits ($m) 0.33 10.16 28.40 42.85 54.18 63.06 70.01 

Present value of costs ($m) 4.78 4.78 4.78 4.78 4.78 4.78 4.78 

Net present value ($m) -4.45 5.38 23.61 38.07 49.40 58.28 65.23 

Benefit-cost ratio 0.07 2.12 5.94 8.96 11.33 13.19 14.64 

Internal rate of return (%) Neg 22.6 35.5 37.1 37.4 37.5 37.5 

 

Table 19: Investment criteria for RIRDC investment in quantified projects (discount rate) 

Investment Criteria Years from last year of investment 

0 5 10 15 20 25 30 

Present value of benefits ($m) 0.07 2.04 5.72 8.62 10.90 12.69 14.09 

Present value of costs ($m) 0.96 0.96 0.96 0.96 0.96 0.96 0.96 

Net present value ($m) -0.89 1.08 4.75 7.66 9.94 11.73 13.13 

Benefit-cost ratio 0.07 2.13 5.95 8.98 11.36 13.22 14.68 

Internal rate of return (%) Neg 22.8 35.8 37.4 37.7 37.7 37.7 

 

The annual benefit undiscounted cash flows for both total and RIRDC investment for the duration of 

investment plus 30 years from the last year of investment are shown in Figure 1. This graph refers to 

the benefits derived from the five projects where benefits were valued.   

 

Figure 1 Annual cash flow of benefits from the projects where benefits were valued  

Table 20 provides the contribution to the Present Value of Benefits (PVB) made by each of the 

benefits valued.  
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Table 20 Contribution to PVB from each benefit 

Project Contribution to 

PVB 

Contribution 

to PVB 

 ($m) (%) 

Benefit 1: Maintenance of market access  1.24  1.8 

Benefit 2: Improved oaten hay varieties  15.29  21.8 

Benefit 3: Improved vetch varieties  53.48  76.4 

Total   70.01  100 

 

Sensitivity Analysis 

Sensitivity analyses were carried out on several variables. All sensitivity analyses were performed for 

the total investment and with benefits taken over the life of the investment plus 30 years from the last 

year of investment. All other parameters were held at their base values. Table 21 presents the 

sensitivity of the investment criteria to the discount rate. Note that this analysis includes the benefits 

from the five projects but includes the investment for all 12 projects (lower bound investment 

criteria).  

Table 21 Sensitivity to discount rate (Lower Bound Analysis) (Total investment, 30 years) 

Investment Criteria Discount rate 

0% 5% (base) 10% 

Present value of benefits ($m) 134.13 70.01 42.89 

Present value of costs ($m) 4.66 5.49 6.42 

Net present value ($m) 129.47 64.53 36.47 

Benefit-cost ratio 28.80 12.76 6.68 

 

The benefits valued in the analysis proved to be highly sensitive to the discount rate, however even if 

the discount rate is doubled, the benefit cost ratio is still positive.  

As shown in Table 20, a majority of benefits (over 75%) are being generated by improved vetch 

varieties. The most uncertain assumptions in the vetch benefit is the adoption of each variety, that is, 

the proportion of total area of vetch the new varieties will represent. For this reason, a sensitivity 

analysis is undertaken on the base adoption assumption. The base adoption in Table 22 below is the 

current proportion of the area assumed for each of the three new vetch varieties as shown earlier in 

Table 14. The adoption rates for each variety is increased and decreased by 50% to show the 

sensitivity of the investment criteria to this parameter. The analysis shows the investment criteria are 

quite robust to this assumption.  

Table 22 Sensitivity to adoption of new vetch varieties (Lower Bound Analysis) (Total 

investment, 30 years)  

Investment Criteria Adoption of new varieties 

50% of Base Base adoption 50% increase in Base 

Present value of benefits ($m) 43.28 70.01 96.75 

Present value of costs ($m) 5.49 5.49 5.49 

Net present value ($m) 37.79 64.53 91.27 

Benefit-cost ratio 7.89 12.76 17.64 
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Of the three varieties valued in the vetch benefit, the largest value came from Volga, a common vetch 

variety with potential for a high grain yield improvement. The sensitivity of the investment criteria to 

the yield increase assumed for this variety is presented in Table 23. 

Table 23 Sensitivity to assumption of grain yield increase for ‘Volga’ (Lower Bound Analysis) 

(Total investment, 30 years) 

Investment Criteria Grain yield increase ‘Volga’ 

10% increase Base assumption 

16% increase 

20% increase 

Present value of benefits ($m) 58.11 70.01 77.95 

Present value of costs ($m) 5.49 5.49 5.49 

Net present value ($m) 52.63 64.53 72.46 

Benefit-cost ratio 10.60 12.76 14.21 

 

The analysis shows that the investment criteria again are quite robust across the yield range assumed 

for this one variety.  

Confidence Rating 

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

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

there are multiple types of benefits it is often not possible to quantify all the benefits that may be 

linked to the investment.  The second factor involves uncertainty regarding the assumptions made, 

including the linkage between the research and the assumed outcomes.  

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

(Table 24). The rating categories used are High, Medium and Low, where: 

 High: denotes a good coverage of benefits or reasonable confidence in the assumptions made 

 Medium: denotes only a reasonable coverage of benefits or some  uncertainties in assumptions 

made 

 Low: denotes a poor coverage of benefits or many uncertainties in assumptions made. 

Table 24 Confidence in analysis of program  

Coverage of Benefits Confidence in Assumptions 

Medium Medium 
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Conclusion 

The 12 projects in the analysis were categorised according to an assessment of their relative impacts. 

Eight of the twelve projects were identified as having some or high impacts and of these, five were 

subjected to valuation. The other three projects identified as likely to have impacts were not valued 

primarily due to lack of data or evidence, leading to difficulties in forming reliable assumptions.    

Benefits were delivered against all of the objectives of the Fodder R&D Plan except one relating to 

hay and silage production, processing and transport. The objective which had the most number of 

‘high’ impact projects was the ‘Planting breeding and germplasm evaluation’ objective.   

Through valuing benefits of just five of the 12 projects included in the analysis, the investment in this 

population of projects provided positive investment criteria.  It is estimated that as a lower bound the 

program provided a benefit cost ratio of 12.76 to 1. When compared with just the costs of the benefits 

from the five projects where benefits were valued, the benefit cost ratio was 14.64 to 1. This indicates 

an upper bound of returns from the program and assumes no other projects outside the five valued 

produced any benefits.  

It is worth noting that this economic analysis produces a high benefit cost ratio. The high returns are 

largely dominated by the expected benefits from the vetch breeding program. This indication of above 

average investment performance in fodder R&D is consistent with other economic analyses that have 

been conducted on the RIRDC fodder program in the past. These include: 

 Analyses conducted in 2005 (CIE, 2005) 

 Annual ryegrass toxicity – a benefit cost ratio (BCR) of  8.9 to 1 

 Microbial inoculants for hay production – BCR 8.0 to 1 

 New oat varieties – BCR 105 to 1 

 Analyses conducted in 2009 (Agtrans Research, 2009) 

 Mandatory export market standards – BCR 12.6 to 1 

 Best practice super conditioning – BCR 11.7 to 1 

 Quality lucerne hay production – BCR 18.9 

The analyses noted above however were undertaken for individual investments and not at the cluster 

level as in this 2014 analysis. For the 2009 evaluations at least, projects were selected to be evaluated 

on the basis of meeting a high or medium level of impact, where there was some evidence of adoption 

and benefits. The investment criteria in the current 2014 analysis reflect all completed projects within 

the set timeframe of 2009-2014. There are two previous analyses that are directly comparable with 

benefits analysed in this 2014 analysis. These are the ‘New oat varieties’ analysis conducted in 2005 

and the ‘Mandatory export market standards’ (ChemCheck system and MRL related) conducted in 

2009. The continuation of the oats breeding program is evaluated in the 2014 analysis with results 

contributing to the overall BCR of the cluster. However the oat breeding investment analysed has 

generated a relatively smaller benefit compared with the 2005 analysis. This is due to the period of 

funding included running from 2010 to 2012 from which the release of three new varieties can be 

attributed to the investment. The three new varieties are expected to be low in impact relative to two 

earlier high impact varieties released and included in the earlier 2005 analysis.  
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The ‘Mandatory export market standards’ analysis conducted in 2009 related to the ChemCheck 

system in development for AFIA. Since that analysis was conducted it has been revealed that AFIA 

abandoned the ChemCheck system, so unlike the earlier analysis, the 2014 analysis did not have the 

benefits of ongoing use of the system.    

Despite these comparisons, there is a positive of at least 12.76 dollars for every one dollar invested. 

The upper bound benefit cost ratio of 14.64 to 1 is not significantly higher than the lower bound as 

investment in the projects where benefits were quantified made up a high proportion of the total 

investment costs. The results in terms of the benefits identified and those valued, demonstrate that the 

Program is delivering impacts and providing a very healthy return on investment. The overall result 

should be viewed positively by RIRDC for continued support of Program funding, by the industry, 

and policy personnel responsible for allocation of public funds.  
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