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Foreword
AgriFutures Export Fodder Program invests in research, development and extension (RD&E) that
harnesses leading-edge technologies to develop competitive advantage in export fodder markets. A
key component of this program is further development of the National Oat Breeding Program, as well
as investment that focuses on market requirements of chemical usage integrity, agronomy, and work
health and safety.
The Program is funded through statutory levies paid all exported fodder, and Commonwealth
matching funding. Established in 2016, the Export Fodder R&D Levy of $0.50/tonne paid by industry
participants is one of the newest levied commodities in Australian agriculture. As such, this is the first
economic evaluation of RD&E expenditure for this program.
Conducted by Poimena Analysis, this study evaluated the cost-benefit analysis of five projects from
Export Fodder Program Five-Year RD&E Plan 2016-2021. Impacts for the five projects valued
totalled $3.9 million (present value terms) and produced aggregate total expected benefits of
approximately $5.8 million (present value terms). This gave an estimated net present value of
$2.4 million, with an aggregate benefit-cost ratio of 1.7 to 1.
There are significant implications for stakeholders from the impact assessments. The projects
analysed show a positive return on almost all AgriFutures Australia investments: for individual
projects and the aggregate; for the three projects/groupings; and for all AgriFutures Australia
investment in the export fodder industry under the Export Fodder Five-Year RD&E Plan 2016-2021.
The National Oat Breeding Program is the principal means of investment for genetic gain and
improvements for the industry to maintain a producer’s terms of trade through increasing
productivity. If the variety Koorabup, can achieve a WA market share and benefits similar to the
assumptions used in the analysis, then a real investment return of 5% from the program would be
achieved.
AgriFutures Australia’s investment in Fodder Safe provides a strong economic return. In addition, the
significant environmental and social benefits to which the project contributes could not be quantified
but are important. These results show that funding of Fodder Safe should continue, although
improvements and enhancements are warranted to ensure a clearer linkage between the monitoring of
chemical use on-farm that Fodder Safe provides and the chemicals’ maximum reside levels in key
export markets.
The positive results for the type of impacts identified and valued indicate that the program is
delivering value for the resources invested. This economic analysis meets the Export Fodder
Program’s responsibility to the AgriFutures Australia Board, its levy payers, and the Australian
Government. It has also informed the development of the next AgriFutures Export Fodder Program
Strategic RD&E Plan.

John Smith
General Manager, Research
AgriFutures Australia
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Glossary of economic terms
Cost-benefit analysis
A framework for the economic evaluation of projects and programs in the public sector that assesses,
objectively and subjectively, all gains (benefits) and losses (costs) to the industry and to Australia,
regardless of to whom they accrue. Therefore, it differs from a financial appraisal or evaluation.
Investment criteria
Metrics of the economic worth of an investment, including net present value, benefit-cost ratio, and
internal rate of return.
Present value of costs
The discounted value of investment costs of research, development and extension.
Present value of benefits
The discounted value of economic benefits arising for an investment in RD&E.
Net present value
The discounted value of the economic benefits of an investment less the discounted value of the
economic costs (that is, present value of economic benefits minus present value of economic costs).
Benefit-cost ratio
The ratio of the present value of economic benefits to the present value of economic costs of an
investment.
Internal rate of return
The discount rate at which an investment has a net present value of zero. That is, when the present
value of economic benefits is equal to present value of economic costs of an investment.
Modified internal rate of return
This is a modified IRR, estimated so that any cash inflows from an investment are assumed to be
reinvested at the rate of the cost of capital (a designated reinvestment rate).
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Executive summary
What the report is about
This report provides details of an impact assessment of investment into projects funded by
AgriFutures Australia under its Export Fodder Five-Year RD&E Plan 2016-2021. The impact
assessment considered the economic, environmental, and social impacts of AgriFutures Australia’s
investment.
Who is the report targeted at?
This report will inform AgriFuture Export Fodder Advisory Panel; AgriFutures Australia’s Manager,
Research and senior leadership; and the Board; as well as the Australian export fodder industry,
researchers, the Australian Department of Agriculture, Water and the Environment (DAWE), and the
Council of Rural Research & Development Corporations.
Where are the relevant industries located in Australia?
The export fodder industry is present in most of the mainland states of Australia, concentrated in WA
and SA, and with a smaller but still significant presence in VIC and NSW.
Background
AgriFutures Australia faces the challenge of demonstrating the value, benefits and impacts it delivers
to its stakeholders: government, the levy payers from each industry, other industry stakeholders, and
the broader community. As part of its Statutory Funding Agreement (SFA) with DAWE, AgriFutures
Australia maintains an evaluation framework in line with its R&D program framework. This
evaluation framework includes the preparation of and results from independent impact assessments of
the investments AgriFutures Australia makes in each industry. These impact assessments follow the
guidelines established by the Council of Rural Research and Development Corporations (CRRDC),
and include economic, social and environmental impacts. The assessments are both quantitative and
qualitative because some impacts are not measurable in purely economic terms.
Aims/objectives
The objective of this report is to conduct and report on an impact assessment of AgriFutures
Australia’s investment into projects funded under its Export Fodder Five-Year RD&E Plan 20162021. The information in the report will inform the management of AgriFutures Australia and the
Export Fodder Advisory Panel, as well as the export fodder industry in general, about the benefits to
industry provided by research funded by AgriFutures Australia through the export fodder levy.
Methodology
The evaluation of AgriFutures Australia’s investment into the Export Fodder Workplace Safety
Standards project followed the general evaluation methodology detailed in the CRRDC Impact
Assessment Guidelines (CRRDC, 2018). The methodology is well entrenched in the Australian
primary industry research sector, including rural R&D corporations, state departments of agriculture,
cooperative research centres, and some universities. Subjective and objective assessments are
included, with benefit-cost analysis being the main means of assessment.
The impact assessment methodology for each project involved identifying and briefly describing
project objectives, activities and outputs, and potential and actual outcomes and impacts. The
principal economic, environmental, and social impacts were then summarised in a triple bottom line
framework.
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All past costs and benefits were expressed in 2019-20 dollar terms using the Implicit Price Deflator
for Gross Domestic Product (ABS, 2020). All benefits after 2019-20 were expressed in 2019-20 dollar
terms. The base analysis used the best estimates of each variable, notwithstanding a high level of
uncertainty for many of the estimates. All analyses ran for a period of 30 years after 2019-20.
The assumptions made for each benefit-cost analysis were conservative. For each analysis, sensitivity
analyses were undertaken for several assumptions that had the greatest degree of uncertainty, or for
those that were seen to be key drivers of the investment criteria.
Results/key findings
Two sets of investment criteria are reported for AgriFutures Australia’s investment. The first set is for
the export fodder industry alone while the second is the national returns from the investment. This is
needed because a significant portion of the investment in the workplace safety project accrues to the
Australian community and to Australian workers.
A summary of investment criteria for each of the five investments is provided in Table 1 and Table 2.
Table 1:

Investment criteria for the export fodder industry, by project (discount rate 5%, 30
years from 2019-20)

Project code and abbreviated title

PVB
($m)

PVC
($m)

NPV
($m)

BCR

IRR
(%)

MIRR
(%)

3.93

2.47

1.46

1.59

10.2

6.5

Fodder Safe
PRJ-010570

1.79

0.47

1.32

3.78

60.1

11.0

Workplace Safety Standards
PRJ-010828

0.16

0.20

-0.04

0.78

2.3

3.6

Aggregate of five projects (above
three projects/groupings)

5.88

3.15

2.73

1.87

14.6

7.3

5.88

3.41

2.47

1.73

13.1

7.0

National Oat Breeding Program
PRJ-007615, PRJ-011408 and PRJ011967

Aggregate across the AgriFutures
Australia Export Fodder Five-Year
RD&E Plan 2016-2021
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Table 2:

Investment criteria for the Australian community, by project (discount rate 5%, 30
years from 2019-20)

Project code and abbreviated title

PVB
($m)

PVC
($m)

NPV
($m)

BCR

IRR
(%)

MIRR
(%)

3.93

2.47

1.46

1.59

10.2

6.5

Fodder Safe
Project PRJ-010570

1.79

0.47

1.32

3.78

60.1

11.0

Workplace Safety Standards
Project PRJ-010828

3.13

0.20

2.92

15.52

42.8

15.4

Aggregate of five projects (above
three projects/groupings)

8.85

3.15

5.70

2.81

18.7

8.7

8.85

3.41

5.44

2.60

17.1

8.4

National Oat Breeding Program
PRJ-007615, PRJ-011408 and PRJ011967

Aggregate across the AgriFutures
Australia Export Fodder Five-Year
RD&E Plan 2016-2021

As shown in the individual project assessments (appendices 1 to 3), the results are sensitive to
particular assumptions. Sensitivity analyses were conducted on 18 different factors across the three
projects/groupings: nine for the National Oat Breeding Program; five for Fodder Safe; and four for
Workplace Safety Standards.
Results are presented as a range of potential outcomes using stochastic modelling to incorporate
multiple assumptions and the uncertainty associated with each input (ranges) for the individual
projects assessed. The results presented in Figure 1 are based on input distributions for key
assumptions set using three-point estimates for each variable.
The contrasting distributions of economic returns across the three evaluated projects are evident
(Figure 1), with the largest investment for the Export Fodder Program – the National Oat Breeding
Program – likely to yield the lowest returns, assuming the new oaten hay variety Koorabup can
achieve a 19% final market share in WA.
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Figure 1:

Probability distribution of benefit-cost ratio results to industry, incorporating the
variability of key assumptions for National Oat Breeding Program, Fodder Safe and
Workplace Safety Standards

Research results reported in Li (2020) provide a good indication of the likely distribution of the
benefits arising from each of the investments:
•

National Oat Breeding Program: the estimates from Li suggest that the export hay processing
sector will receive about one-tenth of the total Net Present Value of benefits arising from the
AgriFutures Australia investment, while growers will receive 50% to 60% of the benefits.
Overseas consumers will realise about a quarter of the benefits.

•

Fodder Safe Project: it is likely that the export hay processing sector will receive about one-third
of the total Net Present Value of benefits to the export fodder industry arising from the
AgriFutures Australia investment, while stockfeed growers will reap over 40% of the benefits.
Overseas consumers will also receive one-third of the benefits. As a result of Fodder Safe, the
loss to domestic consumers is about one-third of the total net benefits.

•

Export Fodder Workplace Safety Standards Project: Li’s (2020) estimates suggest that the export
hay processing sector will receive about one-quarter of the total Net Present Value of benefits to
the export fodder industry arising from the AgriFutures Australia investment in this project.
Based on Li’s estimates, domestic consumers will receive over two-thirds of the benefits.
Growers will receive less than one-fifth of the industry benefits. Overseas consumers will receive
one-tenth (or less) of the estimated industry benefits.
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Implications for relevant stakeholders
There are significant implications for stakeholders from the impact assessments. The projects show a
positive return on almost all AgriFutures Australia investments: for individual projects and the
aggregate; just for the three projects/groupings; and for all AgriFutures Australia investment in the
export fodder industry under the Export Fodder Five-Year RD&E Plan 2016-2021.
The exception was the investment criteria for the export fodder industry from the Workplace Safety
Standards project, which shows a small negative net present value and a benefit-cost ratio of less than
one. However, community and worker benefits from this investment are significant (according to the
speculative estimates prepared in this analysis), and justify the investment by AgriFutures Australia.
The key implications from each of the three projects/groupings are as follows:
•

The National Oat Breeding Program is the principal means of investment for genetic gain and
improvements for the industry to maintain a producer’s terms of trade through increasing
productivity. If Koorabup as a variety can achieve a WA market share and benefits similar to the
assumptions stated, then the investment return from the program over the last five years would be
deemed satisfactory at an investment hurdle of 5% real.

•

AgriFutures Australia’s investment in Fodder Safe (in the project assessed here and in ongoing
project PRJ-011968, which is funded until 2022) provides a strong economic return. In addition,
the significant environmental and social benefits to which the project contributes could not be
quantified but are important. These results show that funding of Fodder Safe should continue,
although improvements and enhancements are warranted to ensure a clearer linkage between the
monitoring of chemical use on-farm that Fodder Safe provides and the chemicals’ MRLs in key
export markets.

•

The impact assessment results suggest that the Workplace Safety Standards project, at face value,
generates a poor return for the industry. However, this ignores the benefits of an improved ability
of companies and the industry to attract and retain high-value employees and the improved safety
image of the industry, neither of which were able to be valued. More importantly, it does not
consider the much larger community and worker benefits that flow from a better workplace
safety environment. The results suggest that when these benefits are considered, the project has a
gross national benefit.

Recommendations
The seven recommendations arising from the impact assessment of the three projects/groupings are
shown in Table 3.
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Table 3:

Recommendations for each project/grouping

National Oat Breeding Program (PRJ-007615, PRJ-011408 and PRJ-011967)
1.
2.
3.

Continue post-commercialisation investment in the release of new variety ‘Koorabup’ to
maximise the adoption rate and market share.
Change the point at which an impact assessment is conducted for a new variety to three to
five years after commercialisation.
The industry invests in collecting additional market information including prices on the tradeoffs between objective and subjective quality characteristics and other traits.

Fodder Safe (PRJ-010570)
1.
2.

Expand the information available on Fodder Safe.
Undertake a project to enhance Fodder Safe to include information on chemical MRLs in key
export markets.

Workplace Safety Standards (PRJ-010828)
1.
2.

Conduct an industry-wide, confidential survey to gather statistics on workplace safety in the
export fodder industry.
Follow up with export fodder companies to determine which recommendations from the
Workplace Safety audit have been implemented and the impediments to adoption.
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Introduction
AgriFutures Australia faces the challenge of demonstrating the value, benefits and impacts it delivers
to its stakeholders: government, the levy payers from each industry, other industry stakeholders, and
the broader community. As part of its Statutory Funding Agreement (SFA) with DAWE, AgriFutures
Australia maintains an evaluation framework in line with its R&D program framework. Th e
evaluation framework includes the preparation of and results from independent impact assessments of
the investments AgriFutures Australia makes in each industry. The impact assessments follow the
guidelines established in CRRDC Impact Assessment Guidelines (CRRDC, 2018), and include
economic, social and environmental impacts. The assessments are quantitative and qualitative because
some impacts are not measurable in purely economic terms.
One industry program AgriFutures Australia oversees is the Export Fodder Program, which is
managed according to the objectives in the Export Fodder Five-Year RD&E Plan 2016-2021. Under
this plan, AgriFutures Australia required an impact assessment of its RD&E investment in the
Australian export fodder industry between 2016 and 2021. This report presents the results of this
impact assessment.

Objectives
The objective of this report is to conduct and report on an impact assessment of AgriFutures
Australia’s investment into projects funded under its Export Fodder Five-Year RD&E Plan 20162021.

Methodology
The evaluation of AgriFutures Australia’s investment into the Export Fodder Program followed the
general evaluation methodology detailed in the CRRDC Impact Assessment Guidelines (CRRDC,
2018). The methodology is well entrenched in the Australian primary industry research sector,
including rural Research and Development Corporations, state departments of agriculture, cooperative
research centres, and some universities. Subjective and objective assessments are included in the
methodology, with benefit-cost analysis being the main means of assessment.
The impact assessment methodology for each project involved identifying and briefly describing
project objectives, activities and outputs, and potential and actual outcomes and impacts. The
principal economic, environmental, and social impacts were then summarised in a triple bottom line
framework.
The first step in the assessment was the review of 10 projects funded by AgriFutures Australia under
the Export Fodder Five-Year RD&E Plan 2016-2021 that were completed in the period 1 July 2016 to
30 June 2021. These projects are presented in Table 4.
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Table 4:

AgriFutures Australia Export Fodder Project population (2016 to 2020)

Project title

Project number

AgriFutures Australia
objective

Improved oat varieties for hay production:
national program IV

PRJ-007615

Oaten Hay Breeding Program

Improved oat varieties for hay production 18PRJ-011408
19 (extn PRJ-007615)

Oaten Hay Breeding Program

Improved oat varieties for hay production 18PRJ-011967
19 finishing 2020

Oaten Hay Breeding Program

Review of the National Oat Breeding
Program – Hay and fodder

PRJ-011304

Oaten Hay Breeding Program

Oaten Hay Breeding Program - Improving
rate of gain

PRJ-011490

Oaten Hay Breeding Program

Fodder Safe 2016-2019

PRJ-010570

Chemical Usage Integrity

Export Fodder Workplace Safety Standards

PRJ-010828

Chemical Usage Integrity

Export Fodder Scenario Planning Taster

PRJ-012406

Oaten Hay Breeding Program

Export Hay Program Five-Year Plan 20162021

PRJ-010473

Animal Nutrition Research

Vetch varieties for grain and hay production
for Australian farmers

PRJ-007627

Oaten Hay Breeding Program

All projects were assessed for their suitability for evaluation, and five were selected for the detailed
impact assessment. Three projects were grouped under one topic, so the three projects/groupings
assessed were:
•
•
•

National Oat Breeding Program (PRJ-007615, PRJ-011408 and PRJ-011967)
Fodder Safe (Project PRJ-010570)
Workplace Safety Standards (Project PRJ-010828).

The other five projects were not assessed in detail, but the funds invested by AgriFutures Australia
were included in the aggregate benefit-cost analysis for the Export Fodder Program, included in this
report.
Each investment subject to a detailed impact assessment was evaluated through the following steps:
1.
2.
3.
4.

Information from any original project proposals and schedules, progress reports, and other
relevant reports were assembled with help from AgriFutures Australia’s managers.
An initial description of the relevant background, objectives, costs, activities, outputs, and
expected outcomes and impacts was drafted for each investment. Additional information needs
were identified.
The potential impacts from each investment were identified and described in a triple bottom line
context. Some impacts were then valued as part of the benefit-cost analysis.
Relevant Project Chief Investigators were contacted by phone and/or email, with specific
questions and information requests.
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5.
6.
7.
8.

Discussions followed with others in the export fodder industry, including members of the Export
Fodder Advisory Panel and with others familiar with the research outputs and their adoption by
industry.
More information was assembled, where appropriate, from publications and other sources.
Draft reports for each investment were provided to AgriFutures Australia management for
comment.
Comments on each draft report were addressed and incorporated into a final report provided to
AgriFutures Australia.

The factors that drive the investment criteria for RD&E projects include the following:
•
•
•

•
•
•

The cost of the project, both those funded by AgriFutures Australia and any investment, either in
cash or in kind, by other parties.
The magnitude of the net benefit per unit of production affected; this net benefit per unit also
considers any other costs of implementation/usage by industry.
The quantity of production affected by the project outcomes, which is in turn a function of the
size of the target audience and/or applicable area. It also includes the level of initial and
maximum adoption ultimately expected, the expected commencement year of adoption, and the
level of adoption in the intervening years.
The discount rate.
An attribution factor that can apply when the specific project or investment being considered is
only one of several RD&E investments or other factors that have contributed to the impact being
valued.
The assumptions associated with the ‘without research’ scenario, referred to as the
‘counterfactual’.

Some, but not all, of the impacts identified were then valued in monetary terms. Some impacts were
not valued because of a shortage of necessary evidence and data. The impacts valued therefore are
deemed to represent some of the main benefits, but by no means the only benefits, delivered by the
project.
Benefit-cost analyses were conducted individually on three of the investments made by AgriFutures
Australia under the Five-Year Export Fodder Industry plan to generate investment criteria for each
project investment.
The Present Value of Benefits (PVB) and Present Value of Investment 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
Modified Internal Rate of Return (MIRR) for each investment was estimated where impacts were
valued in monetary terms. The MIRR is a modified IRR estimated so that any positive cash inflows
from an investment are reinvested at the rate of the cost of capital (the reinvestment rate). For these
analyses, the reinvestment rate was set at 5% as required by the CRRDC. These terms are defined in
the glossary at the beginning of this report.
All past costs and benefits were expressed in 2019-20 dollar terms using the Implicit Price Deflator
for Gross Domestic Product (ABS, 2020). All benefits after 2019-20 were expressed in 2019-20 dollar
terms. The base analysis used the best estimates of each variable, notwithstanding a high level of
uncertainty for many of the estimates. All analyses ran for a period of 30 years after 2019-20.
The assumptions made for each benefit-cost analysis were conservative. For each analysis, sensitivity
analyses were undertaken for several assumptions that had the greatest degree of uncertainty, or for
those that were seen to be key drivers of the investment criteria.
Some identified impacts were not quantified mainly because of various factors, notably due to a lack
of data on which to base credible assumptions for valuation.
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The benefit-cost analysis for the Workplace Safety Standards project faced a significant problem with
an absence of data and available information on the current incidence and severity of workplace
injuries in the Australian export fodder industry. It hampered preparing the impact assessment for this
project. There was insufficient time for this assessment to conduct a formal and anonymous survey
and study of export fodder companies that is needed to gather the necessary data (e.g. current losttime injuries, lost-time injury rates, insurance costs). The assessment had to rely on aggregate
Australia-wide data on the average cost to companies, to the community, and to workers of a
traumatic injury or fatality, and apply that for speculative estimates for the Australian export fodder
industry. The results are therefore indicative only and should be read as guidance for the potential
industry-wide return from investment by AgriFutures Australia in projects with the objective of
reducing the risk and incidence of traumatic workplace injuries, as well as other lost-time injuries.
The detailed reports from the three impact assessments of the projects/groupings provide more about
the methodology used in each specific case. These are included as appendices to this summary report.

Impacts
A number of impacts were identified for the three assessed projects/groupings, and were initially
assessed qualitatively. The main impacts and potential impacts for each project are shown in Table 5
(economic impacts), Table 6 (environmental impacts) and Table 7 (social impacts).
Table 5:

Main economic impacts, by project

National Oat Breeding Program (PRJ-007615, PRJ-011408 and PRJ-011967)
1.
2.
3.
4.

Changes to the quantity of oaten hay produced and available for export.
More revenue from the sale of oaten hay into higher grade export markets.
Lower production costs through less fungicide spraying.
The value of additional information on new and existing variety performance in different
agricultural zones across Australia.

Fodder Safe (PRJ-010570)
1.
2.
3.
4.

Maintenance of market access to key markets, notably Japan, China and South Korea.
Less risk that a shipment exceeds the chemical MRL established by the importing country.
Contributes to the reduction in the cost of finding an alternative market for shipments or the
cost of destroying shipments found to exceed the MRLs.
Reduces duplication of expense by export fodder companies establishing their own system to
monitor use of chemicals by their grower suppliers.

Workplace Safety Standards (PRJ-010828)
1.
2.

Less risk of a traumatic workplace accident or fatality.
Reduced loss of wages for time workers and supervisors spend attending an accident and
lower expenditure on direct expenses.
3. Higher productivity of workers, supervisors and managers.
4. Lower payments for workers’ compensation insurance and investigatory costs.
5. Lower compensation payments to injured workers.
6. Loss of income by workers affected by workplace safety accidents.
7. Lower legal costs, including fines.
8. Higher production and profits by avoiding production downtime caused by accidents.
9. Lower costs of repair to machinery.
10. Companies and the industry are more able to attract and retain high-value employees.
11. In future, it may become an important feature of securing and increasing export markets as it
reflects on the industry’s corporate social responsibility.
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Table 6:

Main environmental impacts, by project

National Oat Breeding Program (PRJ-007615, PRJ-011408 and PRJ-011967)
1.

Less application of fungicides to control the plant disease septoria and rust in oat hay
production in Australia.

Fodder Safe (PRJ-010570)
1. Increases the likelihood that growers use chemicals in accordance with APVMA-approved
label requirements.
2. Contributes to a reduction in chemical usage in the environment by ensuring that growers
don’t overuse chemicals.
3. Contributes to the maintenance of the Australian export fodder industry, and Australia’s,
‘clean, green’ image.
Workplace Safety Standards (PRJ-010828)
1. No particular environmental impacts.
Table 7:

Main social impacts, by project

National Oat Breeding Program (PRJ-007615, PRJ-011408 and PRJ-011967)
1.

2.

Spillover impacts to the rural communities where export fodder processing plants are located
arising from the contribution to higher future productivity and profitability of the export
fodder industry (including less risk and uncertainty of crop failure).
Contribution to improved oat breeding research capacity and scientific knowledge (oat plant
physiology, modelling, and advanced phenotyping) that may be used in ongoing future oat
breeding and crop management investment.

Fodder Safe (PRJ-010570)
1. Spillover impacts to the rural communities where export fodder processing plants are located
arising from ensuring maintenance and growth of major markets for export fodder
companies.
2. A significant number of processing plants are located in smaller rural centres and provide a
vital source of jobs in areas where opportunities are limited.
3. The presence of the processing plants helps maintain or even increase the population of these
rural towns, bringing important social linkages through a stronger community, such as
sporting and other clubs, religious communities, education and retail services.
Workplace Safety Standards (PRJ-010828)
1. Better image of the export fodder industry as an industry that takes workplace health and
safety seriously.
2. Spillover impacts to the community for worker safety and health, particularly for the rural
communities where fodder processing sites are located.
3. A significant number of processing plants are located in smaller rural centres and provide a
vital source of jobs in areas where opportunities are limited. There are social benefits from
having a positive workplace safety image.
4. The presence of the processing plants helps maintain or even increase the population of these
rural towns, bringing important social linkages through a stronger community, such as
sporting and other clubs, religious communities, education and retail services.
The four economic benefits identified in the National Oat Breeding Program and the Fodder Safe
project were quantitatively assessed. For the Workplace Safety Standards project, an absence of data
and information meant that the 11 economic impacts could not be directly assessed quantitatively.
Instead, an approximation based on data from Safe Work Australia (2015) was used to develop an
approximate cost to the Australian export fodder industry, to workers, and to the community from
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accidents in the Australian export fodder industry. As well, the likely direct cost to export fodder
companies to address the deficiencies identified in the Workplace Safety Standards project was also
assessed. This is a negative impact, but is needed to secure the benefits from better workplace safety.
The environmental and social impacts for the three projects/groupings could not be assessed because
of a lack of objective information on the valuation of these impacts. This is not to say that these
impacts are not valuable and important. They are very important, but the methodology and lack of
data does not allow valuation.

Distribution of impacts along the supply chain
The economic benefits from the project will accrue to fodder growers, export fodder processing
companies and to the customers in the export countries. The environmental and social benefits from
the project will go to the sectors of the supply chain, as well as to the local, regional and Australian
communities, and to the communities of the export markets.
The distribution of the economic benefits among the sectors of the supply chain (growers, export
fodder companies, and customers in the export destinations) will depend the relative own-price
elasticities of supply and demand 1 , as well as the input substitution elasticities at processing.
There is very little information on the estimated elasticities of supply and demand for the Australian
fodder hay industry. However, Li (2020) provides some informed judgements on the supply and
demand elasticities for the Australian stockfeed industry that are relevant. Furthermore, Li (2020)
estimates the relative share between the sectors of the stockfeed industry of the benefits arising from
farm production research and from new processing technology in stockfeed manufacturing. The
estimates are also segmented geographically into western, southern and northern regions of Australia.
Given the location of the export fodder grain industry in WA, and in SA, VIC and parts of NSW, the
focus in this report is on the results for the western and southern regions.
The estimates of the share of benefits arising from farm production research reported in Li (2020)
provide a good indication of the likely distribution of the benefits arising from the National Oat
Breeding Program. They suggest that the export hay processing sector will receive about one-tenth of
the total NPV of benefits arising from the AgriFutures Australia investment in the National Oat
Breeding Program, while growers will receive 50% to 60% of the benefits. Overseas consumers will
receive about a quarter of the benefits.
For the Fodder Safe Project, the estimates of the share of benefits arising from export stockfeed
research reported in Li (2020) provide an indication of the possible distribution of benefits from the
project. These estimates suggest that the export hay processing sector will receive about one-third of
the total NPV of benefits to the export fodder industry arising from the AgriFutures Australia
investment in Fodder Safe, while stockfeed growers will receive over 40% of the benefits. Overseas
consumers will also receive one-third of the benefits. As a result of Fodder Safe, the loss to domestic
consumers is about one-third of the total net benefits.
For the final project assessed (Export Fodder Workplace Safety Standards), Li’s (2020) estimates of
the share of benefits arising from new processing technology in stockfeed manufacturing provides the
best indication of the possible distribution of the benefits. These estimates suggest that the export hay
processing sector will receive about one-quarter of the total NPV of benefits to the export fodder

1

The elasticity of supply and of demand is a key variable used in economics. It measures the responsiveness of
supply or demand to a change in price. An elasticity of less than 1 means that the quantity of supply or demand
reacts proportionately less to a 1% change in price, while an elasticity of greater than 1 means the quantity of
supply or demand reacts proportionately more to a 1% change in price.
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industry arising from AgriFutures Australia’s investment. Based on Li’s estimates, domestic
consumers will receive more than two-thirds of the benefits. Growers will see receive more than onefifth of the industry benefits, and overseas consumers will realise one-tenth (or less).

Summary of results
Two sets of investment criteria are reported for AgriFutures Australia’s investment. The first set is for
the export fodder industry alone while the second is the national returns from the investment. This is
needed because a significant portion of the investment in the workplace safety project accrues to the
Australian community and to Australian workers.
A summary of investment criteria for each of the five AgriFutures Australia investments is provided
in Table 8 and Table 9. Table 8 reports the investment criteria results for the export fodder industry
while Table 9 reports the results for Australia as a whole. These analyses used a 5% discount rate and
a reinvestment rate of 5% for estimating the modified internal rate of return. Further details on each of
these investments and the associated results, including sensitivity analyses, are provided in the
individual investment evaluation reports (Appendices 1 to 3).
For the largest investment for the Export Fodder program – the National Oat Breeding Program – the
final market share that Koorabup achieves in the WA market is the most important variable for this
program. However, this variable is highly uncertain given it is ex ante and will not be known for
another five to 10 years. Expert opinion was strongly divided on the likely success of Koorabup, with
no forecast consensus as to the extent Koorabup will build market share in coming years.
If Koorabup can achieve a 19% final market share in WA, the investment returns for the National Oat
Breeding Program would be satisfactory: a benefit-cost ratio of 1.59 at year 30, and a modified
internal rate of return at 6.5% after 30 years. Relative to the initial costs of the National Oat Breeding
Program, breakeven returns do not occur until around 2030. The fewer benefits towards the end of the
30-year investment horizon are due to the assumption that the benefits from disease resistance are nil
after 2036. No adoption is assumed in SA, VIC or NSW.
Incorporating industry opinion, the base case assumes Koorabup is well accepted in the WA marketplace and replaces 46% of Carrolup by 2026, equating to Koorabup having a final market share of
19% in the WA market. Using a high case scenario for final market share, where Koorabup becomes
the dominant variety grown in WA and replaces over 80% of the current dominant variety Carrolup,
the BCR increases to 2.86. Conversely, a failure of the WA industry to adopt the new variety and a
scenario where Koorabup replaces just 12% of the area currently grown to Carrolup results in a
forecast BCR 0.41, or negative returns relative to the benchmark 5% discount rate.
For the evaluation of the Fodder Safe program, 10 individual impacts were identified: four were
classified as economic; three as environmental; and three as social. For the four economic impacts, the
assessment results show that AgriFutures Australia’s investment of $0.3 million (present value) in
Fodder Safe over the period 2016-17 to 2018-19 produced a total gross benefit of $1.79 million
attributed to the project. This provides an NPV of the project of $1.32 million with a BCR of 3.78 (at
a 5% discount rate). Over 30 years, there was a MIRR of 11%.
The economic results for the Fodder Safe program were most sensitive to the assumption about the
probability of a breach. Overall, the sensitivity analysis shows that the NPV of the project could be as
high as $2.86 million and as low as $0.42 million. The BCR could be as high as 7.0 and as low as 1.9.
Even with the lowest result, the project still returns a positive results, including a MIRR of 8.2%.
For the Workplace Safety program, economic benefits were predominately at a national level rather
than for the industry (company) level. The returns to industry from the investment are small and, on
an NPV basis, negative. This reflects the assumption about the industry’s relative share of the total

7

benefits from an improvement in workplace safety is smaller than it is for the community and to the
workers. The BCR was 0.8 and the MIRR was 3.6%.
From a national perspective, which includes the benefits to the community and workers, the returns
from the investment are significant: an NPV return of $2.85 million after 30 years, a BCR of 15.5, and
a MIRR of 15.4%. Great caution must be exercised in interpreting these results because they are based
on the Australian average cost of a workplace safety incident, and the attribution of benefits at the
early stage of the program is highly uncertain. Also, the cost of a workplace safety incident in the
export fodder industry may be greater or less than the national average used here.

8

Table 8:

Investment criteria for the export fodder industry, by project (discount rate 5%, 30
years from 2019-20)

Project code and abbreviated title

PVB
($m)

PVC
($m)

NPV
($m)

BCR

IRR
(%)

MIRR
(%)

3.93

2.47

1.46

1.59

10.2

6.5

Fodder Safe
Project PRJ-010570

1.79

0.47

1.32

3.78

60.1

11.0

Workplace Safety Standards
Project PRJ-010828

0.16

0.20

-0.04

0.78

2.3

3.6

Aggregate of five projects (above
three projects/groupings)

5.88

3.15

2.73

1.87

14.6

7.3

5.88

3.41

2.47

1.73

13.1

7.0

National Oat Breeding Program
PRJ-007615, PRJ-011408 and PRJ011967

Aggregate across the AgriFutures
Australia Export Fodder Five-Year
RD&E Plan 2016-2021
Table 9:

Investment criteria for the Australian community, by project (discount rate 5%, 30
years from 2019-20)

Project code and abbreviated title

PVB
($m)

PVC
($m)

NPV
($m)

BCR

IRR
(%)

MIRR
(%)

3.93

2.47

1.46

1.59

10.2

6.5

Fodder Safe
Project PRJ-010570

1.79

0.47

1.32

3.78

60.1

11.0

Workplace Safety Standards
Project PRJ-010828

3.13

0.20

2.92

15.52

42.8

15.4

Aggregate of five projects (above
three projects/groupings)

8.85

3.15

5.70

2.81

18.7

8.7

8.85

3.41

5.44

2.60

17.1

8.4

National Oat Breeding Program
PRJ-007615, PRJ-011408 and PRJ011967

Aggregate across the AgriFutures
Australia Export Fodder Five-Year
RD&E Plan 2016-2021

As shown in the individual project assessments (Appendices 1 to 3), the results are sensitive to
particular assumptions. Sensitivity analyses were conducted on each project/grouping on the factors
listed in Table 10.
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Table 10:

Sensitivity analyses for each project/grouping

National Oat Breeding Program (PRJ-007615, PRJ-011408 and PRJ-011967)
1.
2.
3.
4.
5.
6.
7.
8.
9.

Discount rate
Koorabup’s final market share
Farmgate export fodder price
Price premium or discount between export oaten hay grades
Attribution of benefits
Frequency of medium to high disease in WA (primarily septoria)
Proportion of export hay downgraded in medium to high disease occurrence years
Reduction in the number of chemical applications in medium to high severity disease years
Persistence of disease resistance traits in Koorabup

Fodder Safe (PRJ-010570)
1.
2.
3.
4.
5.

Discount rate
Probability of a breach if Fodder Safe was not available
Cost of a shipment exceeding an MRL and being rejected
Attribution of the project to the benefits
Industry cost of operating without Fodder Safe

Workplace Safety Standards (PRJ-010828)
1. Discount rate
2. The average cost of each workplace safety incident that occurs before and after the investment
(for the industry, the community and for workers)
3. The average initial costs and additional annual cost for workplace safety
4. Attribution of the benefits to the project.
The results of the sensitivity analyses are presented in the individual reports on each project/project
grouping (Appendices 1 to 3).
Results are also presented using stochastic modelling to incorporate multiple assumptions and the
uncertainty associated with each input (ranges) for the individual projects assessed. The results
presented in Figure 2 are based on input distributions for key assumptions set using three-point
estimates for each variable. Combining the benefits and costs from the three project groupings (five
projects) analysed, the probability of a BCR greater than one is 89% on a 10-year evaluation
timeframe. However, over 30 years, the chance of investment returns falling below breakeven
(BCR<1) is just 3%.
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Figure 2:
Distribution of BCR results at an industry level for Oaten Breeding, Fodder Safe
and Workplace Safety projects
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Implications
There are significant implications for stakeholders from the impact assessments. The projects show a
positive return on almost all AgriFutures Australia investments: for individual projects and the
aggregate; just for the three projects/groupings; and for all AgriFutures Australia investment in the
export fodder industry under the Export Fodder Five-Year RD&E Plan 2016-2021.
The exception was the investment criteria for the export fodder industry from the Workplace Safety
Standards project, which shows a small negative net present value and a benefit-cost ratio of less than
one. However, community and worker benefits from this investment are significant, according to the
speculative estimates prepared in this analysis, and justify the investment by AgriFutures Australia.
The key implications from each of the three projects/groupings are as follows:
•

The National Oat Breeding Program is characterised by the requirement for ongoing mediumterm investment (cost) across the plant breeding R&D cycle. The returns from the program are
characterised by a small number of high pay-off events upon the release of a new variety to the
Australian market. The plant breeding program or investment in genetic improvement remains an
important component of maintaining a producer’s terms of trade through increasing productivity.
If Koorabup as a variety can achieve a WA market share and benefits similar to the assumptions
stated, then the investment return from the program over the last five years would be deemed
satisfactory at in investment hurdle of 5% real.

•

AgriFutures Australia’s investment in Fodder Safe (in the project assessed here and in ongoing
project PRJ-011968, which is funded until 2022) provides a strong economic return. In addition,
the significant environmental and social benefits to which the project contributes could not be
quantified but are important. These results show that funding of Fodder Safe should continue,
although improvements and enhancements are warranted to ensure a clearer linkage between the
monitoring of chemical use on-farm that Fodder Safe provides and the chemicals MRLs in key
export markets, which is one of the important drivers for the Australian export fodder business.

•

The impact assessment results suggest that the Workplace Safety Standards project, at face value,
generates a poor return for the industry. However, this ignores the benefits of an improved ability
of companies and the industry to attract and retain high-value employees and the improved safety
image of the industry, neither of which were able to be valued. More importantly, it does not
consider the much larger community and worker benefits that flow from an improved workplace
safety environment. The results suggest that when these benefits are considered, the project has a
gross national benefit.
Furthermore, this economic return does not consider spillover impacts to the community for
worker safety and health, particularly for the rural communities in which the fodder processing
sites are located, as well as social benefits of shoring up employment in rural communities, with
the attendant social benefits maintaining or even growing populations bring to rural towns.
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Recommendations
There are seven recommendations arising from the impact assessment of the three projects/groupings.
These are shown in Table 11.
Table 11:

Recommendations for each project/grouping

National Oat Breeding Program (PRJ-007615, PRJ-011408 and PRJ-011967)
1.
2.
3.

Continue post-commercialisation investment in the release of new variety ‘Koorabup’ to
maximise the adoption rate and market share.
Change the point at which an impact assessment is conducted for a new variety to three to
five years after commercialisation.
The industry invests in collecting additional market information including prices on the tradeoffs between objective and subjective quality characteristics and other traits.

Fodder Safe (PRJ-010570)
1.
2.

Expand the information available on Fodder Safe.
Undertake a project to enhance Fodder Safe to include information on chemical MRLs in key
export markets.

Workplace Safety Standards (PRJ-010828)
1.
2.

Conduct an industry-wide, confidential survey to gather statistics on workplace safety in the
export fodder industry.
Follow up with export fodder companies to determine which recommendations from the
Workplace Safety audit have been implemented and the impediments to adoption.
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Executive summary
What the report is about
The purpose of this evaluation was to assess the economic, environmental, and social impacts of the
investment by AgriFutures Australia and total industry investment into the National Oat Breeding
Program under the Export Fodder Five-Year RD&E Plan 2016-2021. Specifically, the evaluation
considered project numbers PRJ-007615, PRJ-011408 and PRJ-011967 in which AgriFutures
Australia invested between 2016-17 and 2019-20.
Who is the report targeted at?
This report has been written for AgriFutures Export Fodder Program; its Advisory Panel; AgriFutures
Australia managers and senior management; and the Board; as well as the Australian export fodder
industry, researchers, the Australian Department of Agriculture, Water and the Environment
(DAWE), and the Council of Rural Research & Development Corporations.
Where are the relevant industries located in Australia?
The export fodder industry is present in most of the mainland states of Australia, concentrated in WA
and SA, with a smaller but still significant presence in VIC and NSW.
Background
Genetic improvement of specific oaten hay varieties suitable for the export fodder market is an
important mechanism to raise productivity for Australian producers. New oaten hay varieties can also
provide benefits through increasing supply to existing markets and/or through changing quality
characteristics to meet the specifications suitable to new markets.
The focus of the National Oat Breeding Program is to improve productivity and quality in new oat
varieties developed for hay. Breeding priorities identified to achieve these goals include improved hay
and grain yield, disease resistance, enhanced hay quality, and superior agronomic characters. Due to
different production constraints in eastern and western Australia, breeding lines are selected in the
respective regions. The decision to release a new variety is based on two criteria: the advanced
breeding line has improved features and it will replace a current variety; or if it offers new options to a
link in the value chain.
This impact assessment was prepared on request from AgriFutures Australia as part of its review and
economic assessment of the Export Fodder Program.
Methodology
The projects associated with the program were assessed in accordance with the guidelines set down by
the Council of Rural Research and Development Corporations (CRRDC, 2018). These evaluations are
both quantitative and qualitative, initially using a logical framework for the project, identifying the
impacts arising from the project using a triple bottom line approach. The impacts that could be
evaluated quantitatively were then assessed using benefit-cost analysis.

Results and key findings
The evaluation approach consists of a mix of ex post and ex ante economic analysis on the benefits to
export hay producers of the release of the new variety ‘Koorabup’, or breeding line 05096-32. The
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R&D phase of the new variety and the bulking-up of seed for commercial release occurred during the
evaluation period (2016-2021).
A base case scenario, where Koorabup is well accepted in the WA market and replaces 46% of
Carrolup by 2026 (WA market share of 19%) but no adoption occurs in SA, VIC or NSW, generates a
forecast benefit-cost ratio of 1.59 at a 5% discount rate. This would be deemed a satisfactory return on
investment. Table 1 provides the details.
The results exclude an important environmental benefit that could not be valued in terms of an
expected reduction in chemical fungicides in the environment.
Table 1:

Results from impact assessment

Investment criteria
Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
Internal rate of return (%)
Modified internal rate of return (%)

0
0.04
2.47
-2.43
0.02
N/A
-100.0%

5
1.16
2.47
-1.31
0.47
-10.2%
-3.7%

Years from last year of investment
10
15
20
25
2.55
3.64
3.86
3.90
2.47
2.47
2.47
2.47
0.08
1.17
1.39
1.43
1.03
1.47
1.56
1.58
5.4%
9.6%
10.1%
10.1%
5.2%
7.2%
7.0%
6.7%

30
3.93
2.47
1.46
1.59
10.2%
6.5%

The estimates of the share of benefits arising from farm production research in the Australian grain
and stockfeed industry reported by Li (2020) provide a good indication of the likely distribution of the
benefits arising from the National Oat Breeding Program. These estimates suggest that the export hay
processing sector will receive about one-tenth of the total Net Present Value of benefits arising from
AgriFutures Australia’s investment in the Breeding Program, while growers will receive 50% to 60%
of the benefits. Overseas consumers will realise about a quarter of the benefits.
The results from the sensitivity analysis indicate that the final market share Koorabup achieves in the
WA market is the most important variable. This variable is highly uncertain because it is ex ante and
will not be known for another five to 10 years. Expert opinion was strongly divided on the likely
success of Koorabup, with no forecast consensus as to the extent Koorabup to which will build market
share in coming years.
At a 5% discount rate, the central case for market share generates a forecast benefit-cost ratio of 1.59.
Using a high case scenario for final market share, where Koorabup becomes the dominant variety
grown in WA and replaces over 80% of the current dominant variety Carrolup, the BCR increases to
2.86. Conversely, a failure of the WA industry to adopt the new variety, and a scenario where
Koorabup replaces just 12% of the area currently grown to Carrolup, results in a forecast BCR 0.41,
or negative returns relative to the benchmark 5% discount rate.
Implications for stakeholders
The National Oat Breeding Program is characterised by the requirement for ongoing medium-term
investment (cost) across the plant breeding R&D cycle. The returns from the program are
characterised by a small number of high pay-off events upon the release of a new variety to the
Australian market. The plant Breeding Program or investment in genetic improvement remains an
important component of maintaining a producer’s terms of trade through increasing productivity.
If Koorabup as a variety can achieve a WA market share and benefits similar to the assumptions
stated, then the investment return from the program over the last five years would be deemed
satisfactory at in investment hurdle of 5% real.

iv

Recommendations
1.

Post-commercialisation investment to maximise the adoption rate and market share of
Koorabup.
Given the diverse industry views about the likely success of Koorabup, investment by
AgriFutures in case studies, trials, and extension services to illustrate net benefits to producers
(and exporters) could generate high investment returns by maximising the rate (speed) and final
adoption rate of Koorabup than would otherwise be the case. Any investment should focus on the
WA market initially because this is the most likely market in which Koorabup will succeed.

2.

Change the point at which an impact assessment is conducted for a new variety to 3-5 years
after commercialisation.
The criteria of benefits (a new variety) for an impact assessment in the export National Oat
Breeding Program should be broadened to include only varieties at the stage of three to five years
post-commercialisation. By this time, the level of adoption, final market share, and benefits at a
producer and exporter level can be more easily quantified and estimated. This would more
closely align with CRRDC Impact Assessment Guidelines (CRRDC, 2018) on the requirement for
ex post analysis.

3.

Greater market information and prices on the costs and benefits of trade-offs between
objective and subjective quality characteristics and other traits.
The industry should make more widely available market information that is easy to interpret on
premiums and discounts for objective and subjective quality parameters for export oaten hay. By
making this type of information more readily available to plant breeders, extension officers,
agronomists and producers, the marginal value of genetic traits and trade-offs using market
prices can be quantified. Break-even analysis can then be used to evaluate the merit in trading
one trait for another, or one variety over another.
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Introduction
This evaluation of the triple bottom line impacts (economic, environmental and social) of AgriFutures
Australia’s and the total investment into the National Oat Breeding Program (PRJ-007615, PRJ011408 and PRJ-011967) is part of an impact assessment of the AgriFutures’ Export Fodder Program
between 2016 and 2020.
Genetic improvement of specific oaten hay varieties suitable for the export fodder market is an
important mechanism to improve productivity for Australian producers. New oaten hay varieties can
also provide benefits through increasing supply to existing markets and/or through changing quality
characteristics to meet the specifications suitable to new markets.
Requirements for the export oaten market are generally of a higher quality than the needs of many
domestic users, resulting in producers increasingly specialising in export hay production as a
permanent component in their broadacre winter cropping program. Oaten hay exports occur from
three main export regions in the mixed cropping/wheat production zones – WA, SA and VIC/NSW.
The largest oaten hay exporting region is WA, representing 45-50% of annual oaten hay exports.
Export demand for Australian oaten hay is predominately from four countries: Japan, South Korea,
Taiwan and China. Buyer requirements are a mix of objectively measured and subjective assessments
of quality. Important objectively measured characteristics include neutral digestible fibre (NDF) and
water-soluble carbohydrates (WSC), while the main subjective assessment is hay colour, including
visual damage of leaf and stems from disease and adverse weather.
For the industry, genetic improvement and the release of new oat varieties have been coordinated
under the National Oat Breeding Program with the multi-purpose of developing releases for hay, feed
and food markets. Over the last two decades, economic evaluations for the Breeding Program have
included the following:
•

A benefit-cost evaluation of the National Oat Breeding Program by the Centre for International
Economics (CIE) published in 2005 estimated the program through the release of new oaten hay
varieties (SAR-8A, SAR-30A, and SAR-50A). Two of them were released – Brusher and
Wintaroo – that commercially returned net benefits with a BCR of 105 and an IRR of 81%. The
two varieties had a higher yield than previous varieties, and produced higher quality hay that
could be sold on the export market.

•

In 2012 and 2013, the National Oat Breeding Program released three new oaten hay varieties:
Forester, Tungoo and Tammar. An evaluation by Agtrans Research published in 2014 for the
entire Fodder R&D portfolio indicated the market share these three new releases would capture
would be small. Compared with older varieties, two out of three of the new varieties had slightly
lower yields (-2% to -3%), but better quality hay, resulting in price improvements from +8% to
+12%. The economic benefits attributed to the project for this period were not published
separately.

Objectives
The objective of this report is to conduct and report on an impact assessment of AgriFutures Australia
and the industry’s investment into the National Oat Breeding Program (PRJ-007615, PRJ-011408 and
PRJ-011967) between 2016 and 2019.
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Methodology
The evaluation of AgriFutures Australia’s investment into the National Oat Breeding Program
followed the general evaluation methodology detailed in the CRRDC Impact Assessment Guidelines
(CRRDC, 2018). The methodology is well entrenched in the Australian primary industry research
sector, including rural Research and Development Corporations, state departments of agriculture,
Cooperative Research Centres and some universities. Subjective and objective assessments are
included in the methodology, with benefit-cost analysis being the main means of assessment.
The methodology for this impact assessment involved identifying and briefly describing project
objectives, activities and outputs, and potential and actual outcomes and impacts. The principal
economic, environmental, and social impacts were then summarised in a triple bottom line
framework.
Some, but not all, impacts were then valued in monetary terms. Some impacts were not valued
because of a shortage of necessary evidence and data. The valued impacts therefore are deemed to
represent some of the main benefits, but by no means the only benefits, delivered by the project.

Project details
The focus of the National Oat Breeding Program is to improve productivity and quality in new oat
varieties developed for hay. Breeding priorities identified to achieve these goals include improved hay
and grain yield, disease resistance, enhanced hay quality, and superior agronomic characters. Due to
different production constraints in eastern and western Australia, breeding lines are selected in the
respective regions. The decision to release a new variety is based on two criteria: the advanced
breeding line has improved features and it will replace a current variety, or if it offers new options to a
link in the value chain.
The National Oat Breeding Program was initiated to meet the challenge of improving oat varieties for
hay production in Australia’s southern region, encompassing WA, SA, VIC, and southern NSW. The
program is based on classical plant breeding methods, with grower, industry and consumer input into
developing breeding priorities and selection criteria. The program is based at SARDI’s Waite
Campus, while a selection program, technical staff, and centre for oat quality research is located in
DPIRD, Northam in WA. Hay trial sites are in WA, SA, VIC and NSW.
The project is described in a logical framework in Table 2.
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Table 2:

Project logical framework

Project number
and title

PRJ-007615 Improved Oat
Varieties for Hay Production
Period: 6/09/2011 to 15/4/2018

Project
information
Objectives

Organisation:
SARDI
Chief investigators: Dr Pamela Zwer
1. The research and development objectives are to improve agronomic traits,
disease resistance, and quality in hay varieties grown in southern Australia.
Traits to achieve the aims are high hay yield potential, enhanced hay
quality, and combinations of disease resistance.
2. Identify one advanced breeding line with hay yield similar to Wintaroo, but
with higher hay digestibility, lower acid and NDF and higher water-soluble
carbohydrates (WSC) compared to Wintaroo. Commercialisation will
commence during the project, and it is anticipated the variety will be
commercially available in five years.
A trial program for early generation material was ongoing in each year while
also providing long-term trial results for existing and new varieties.
•
Agronomic traits and disease reactions are evaluated at six sites in SA, and
five sites in WA. Dry matter production and hay quality are evaluated for
stage 2 (S2), stage 3 (S3), and stage 4 (S4) trials at Turretfield, SA.
Evaluating hay quality two generations earlier than in past projects will
allow selection of improved quality combined with high hay yield potential.
Hay yield is assessed at three sites in SA, three sites in WA, and two sites
in VIC. Hay quality is assessed at two sites in SA, two sites in WA, and one
site in VIC.
•
Hay quality is assessed for lines grown at Turretfield and Riverton in SA,
and Muresk and either Williams or Wongan Hills in WA. Dry matter
digestibility, WSC, acid NDF, and crude protein is predicted using the NIR.
Stem diameter and hay colour are also assessed. Grain quality is evaluated
for lines in the hay trials. Protein, oil, groat, and lignin content, brightness,
and grain digestibility are predicted using NIR calibrations. Physical grain
quality characters measured are hectolitre weight, screenings, and 1,000
grain weight.
•
In a traditional breeding program in a given year, nine staggered breeding
cycles run in parallel. Advanced breeding lines were promoted to yield
trials in each year for the program based on hay and grain productivity, hay
and grain quality, disease resistance, and agronomic traits.
•
Data on long-term hay yield, hay quality, and grain yield data for advanced
breeding lines in the S4 hay trials were presented along with long-term hay
yield, hay quality, and grain yield data for advanced breeding lines in the
S4 late hay trials.
•
One advanced breeding line was identified for multiplication before release
during this project: 05096-32. It has similar hay yield to Carrolup and
Williams. It has slightly higher hay digestibility and slightly thinner stem
diameter than Carrolup. Line 05096-32 has about 2% lower WSC, but
higher digestible fibre. It has significantly better disease resistance,
especially septoria resistance, than Carrolup. The drought tolerance
research showed the SPAD measurement was highly correlated to
improved tolerance in low rainfall environments. The SPAD measurement
was higher for 05096-32 at both Brookton and Cunderdin than at Carrolup.

Activities

Outputs
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PRJ-011408 (ext.
PRJ-007615)
Period: 6/08/2018 to
31/5/2019

PRJ-011967 (ext.
PRJ-011408)
Period: 1/07/2019 to
28/2/2020

Line 05096-32 is currently being bulked up by our commercial partner,
AEXCO, and will be launched in 2019.
Outcomes

•

•

•
•

Impacts

•

•

Two advanced breeding lines were identified as potential releases in this
research project. Line 04178-13 was advanced for breeder seed increase.
There was significant variation in plant type once assessed in paniclederived single rows. Uniform rows were selected and advanced to paniclederived plots. The following year, the panicle-derived plots were affected by
weather and it was decided that selection for uniformity would not be
feasible. Panicle-derived plots were sown the following year and the plots
again displayed variation among the plots. The breeding line was not
promoted because of the plant variability issues.
The release of breeder’s line 05096-32 as a new hay variety named
Koorabup. It is a cross between two WA breeder’s lines and is a mid-tall
with early-mid to mid-season maturity similar to Brusher, Yallara and
Carrolup. Hay yield is slightly higher than Carrolup, but lower than Yallara
and Brusher. It has excellent hay colour and hay quality is similar to
Wintaroo across all traits except WSC. It combines better septoria resistance
in WA with good rust and bacterial blight resistances.
Line 05096-32 has been bulked up by our commercial partner, AEXCO, and
will be launched in 2019 and available in 2020.
Progress was made in this research project toward combining improved hay
quality with higher hay yield. There was a negative correlation with high hay
yield and high hay quality in the past. Cutting S2 and S3 trials for hay yield
and quality has accelerated recombining these two traits.
Koorabup has similar traits to the dominant variety Carrolup adopted today
in WA, but with improved resistance to fungal disease septoria, which
occurs throughout the cereal-growing areas of WA. It is most severe in high
rainfall areas, causing crop losses of up to 50 per cent in susceptible
varieties. The trait that sets Koorabup apart is that it is moderately resistant
to moderately susceptible to septoria, whereas most oat varieties are
susceptible to highly susceptible to this disease.
Koorabup also has improved rust resistance compared to some other
varieties, and has a fine to medium stem diameter. Koorabup was released to
replace Carrolup and Winjardie in the WA market.
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Project investment
Nominal investment
The total investment for the National Oat Breeding Program is provided in Table 3 by funding source
and for each project. AgriFutures provided funding of $1.3 million over the evaluation period, or
about 67% of the total direct and in-direct funding for the National Oat Breeding Program.
Table 3:

Annual investment in the project for years ending June 2017 to June 2020
(nominal)

PRJ-007615a

Total
AgriFutures
funding
$511,564

Research
organisation
direct
$164,271

$27,404

Research
organisation
in-direct
$105,032

PRJ-011408

$489,627

$0

$0

$0

Project

Other
direct

Other indirect

Total

$59,451

$867,723

$0

$489,627

PRJ-011967
$355,476
$91,440
$0
$221,875
$0
$668,791
Management
$135,667
$25,571
$2,740
$32,691
$5,945
$202,614
costb
Total
$1,492,334
$281,282
$30,144
$359,598
$65,396
$2,228,755
Source: AgriFutures Australia (2020).
a
Funding costs pro-rated starting 1 July 2016 to coincide with the start of the Fodder Export Levy and to align
with the evaluation period.
b
Based on the management cost multiplier below (and in Table 9).

Program management and communication/extension costs
The cost of managing the project may vary with the source of funds. Estimates were added to the total
project costs appearing in Table 3 via a management cost multiplier. The multiplier for AgriFutures
Australia was assessed at 1.10.
The multipliers are to accommodate the allocation of indirect RD&E expenditure (management and
administrative resources) across individual projects, ensuring that the full costs of RD&E funding are
included as per the CRRDC Guidelines (CRRDC, 2018). The use of multipliers is an accountability
item only.
All training and extension costs associated with this project were included as part of the project
funding.

Real cost of investment
For the purposes of the investment analysis, the investment costs of all parties were expressed in
2019-20 dollar terms using the Implicit GDP Deflator index (ABS, 2020).
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Impacts
A summary of the types of impacts and potential impacts associated with the outcomes of the project
is shown in Table 4.
Table 4:

Categories of impacts and potential impacts from the investment

Economic
1. Changes to the quantity of oaten hay produced and available for export.
2. Additional revenue from the sale of oaten hay into higher grade export markets.
3. Lower production costs through reduced fungicide spraying.
4. The value of additional information on new and existing variety performance in different
agricultural zones across Australia.
Environmental
1. Less application of fungicides for the control of the plant disease septoria and rust in oat hay
production in Australia.
Social
1. Spillover impacts to the rural communities where export fodder processing plants are located
arising from the contribution to increased future productivity and profitability of the export
fodder industry (including reduced risk and uncertainty of crop failure).
2. A significant number of the processing plants are located in smaller rural centres and provide
a vital source of employment in areas where employment opportunities are limited.
3. The presence of the processing plants helps maintain or even increase the population of these
rural towns, bringing important social linkages through a stronger community, such as
sporting and other clubs, religious communities, education and retail services.
4. Contribution to improved oat breeding research capacity and scientific knowledge (oat plant
physiology, modelling, and advanced phenotyping) that may be used in ongoing future oat
breeding and crop management investment.

Public versus private impacts
The principal potential impacts would accrue to the private sector, predominantly fodder crop growers
and export fodder companies. Environmental benefits accrue to both private and public, including
benefits to the local and Australian community through fewer agricultural chemical inputs in the
farming system.

Distribution of impacts along the supply chain
The economic benefits from the project will accrue to fodder growers, export fodder processing
companies, and to the customers in the export countries. The environmental and social benefits from
the project will go to the sectors of the supply chain, as well as to the local, regional and Australian
communities, and to the communities of the export markets.
The distribution of the economic benefits among the sectors of the supply chain (growers, export
fodder companies, and customers in the export destinations) will depend the relative own-price
elasticities of supply and demand1, as well as the input substitution elasticities at processing.
1
The elasticity of supply and of demand is a key variable used in economics. It measures the responsiveness of
supply or demand to a change in price. An elasticity of less than 1 means that the quantity of supply or demand
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There is very little information on the estimated elasticities of supply and demand for the Australian
fodder hay industry. However, Li (2020) provides some informed judgements on the supply and
demand elasticities for the Australian stockfeed industry that are relevant. Furthermore, Li (2020)
estimates the relative share between the sectors of the stockfeed industry of the benefits arising from
farm production research and from new processing technology in stockfeed manufacturing. The
estimates provided are also segmented geographically into western, southern and northern regions of
Australia. Given the location of the export fodder grain industry in WA, and in SA, VIC and parts of
NSW, the focus in this report is on the results for the western and southern regions.
For farm production research (the scenario of most relevance to the National Oat Breeding Program),
Li estimates that in WA, 60% of the benefits accrue to growers, while the overseas consumers receive
27% of the benefits. The storage and processing sector receives around 10% of the benefits, while
around 2% accrues to domestic stockfeed consumers. For the southern region, the relative shares are
49% for growers, 9% for the storage and processing sector, 23% to overseas consumers, and 9% to
domestic stockfeed consumers.
This relative share of the benefits between growers, processors, export consumers and domestic
consumers reflects the elastic response of export demand and the less elastic farm-level and
processing-level supply response to price.
The estimates of the share of the benefits arising from farm production research reported in Li (2020)
provides a good indication of the likely distribution of the benefits arising from the National Oat
Breeding Program. These suggest that the export hay processing sector will receive around one-tenth
of the total Net Present Value of benefits arising from the AgriFutures Australia investment in the
Breeding Program, while growers will receive 50% to 60% of the benefits. Overseas consumers will
receive about a quarter of the benefits.

Impacts on other primary industries
The domestic fodder crop industry (growers and processors), being closely aligned to the export
fodder crop industry, may benefit from the project through the development of new varieties.
Synergies in research also exist with the Australian grain industry in developing grain oaten varieties
and ongoing trial information to producers for grain and hay oaten varieties for yields and quality
differences.

reacts proportionately less to a 1% change in price, while an elasticity of greater than 1 means the quantity of
supply or demand reacts proportionately more to a 1% change in price.
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Match with National and AgriFutures Australia Priorities
The Australian Government’s Science and Research Priorities and Rural Research, Development and
Extension (RD&E) priorities are reproduced in Table 5. The investment contributes primarily to Rural
RD&E Priority 1 and Priority 3, and to Science and Research Priority 1.
Table 5:

Australian Government Research Priorities

Australian Government
Rural RD&E Priorities (est. 2015)
Science and Research Priorities (est. 2015)
1.
2.
3.
4.

Advanced technology
Biosecurity
Soil, water and managing natural resources
Adoption of R&D

1.
2.
3.
4.
5.
6.
7.
8.
9.

Food
Soil and Water
Transport
Cybersecurity
Energy
Resources
Advanced Manufacturing
Environmental Change
Health

Sources: Commonwealth of Australia (2016) and Office of the Chief Scientist (2015).

AgriFutures Australia Arenas and Priorities
AgriFutures Australia’s Four Arenas and Priorities for each are presented in Table 6. The National
Oat Breeding Program addresses the second and third priorities in Arena 3.
Table 6: AgriFutures Australia Arenas and Priorities
Arenas

People and leadership
National challenges and
opportunities
Growing profitability
Emerging industries

Priorities

•
•
•
•
•
•
•

Attracting capable people into careers in agriculture

•

Delivering outcomes to maximise industry uptake and adoption
Supporting the early stage establishment of high-potential rural industries

•

Building the capability of future rural leaders

Informing debate on issues of importance to rural industries
Adapting new technologies for use across rural industries
Working collaboratively on issues common across rural sectors

Engaging industry participants in determining RD&E priorities
Investing in innovation that assists levied industries to be more
profitable

• Attracting capable people into careers in agriculture
• Building the capability of future rural leaders
Source: AgriFutures Australia Strategic Plan (2018).
People and leadership

The objectives of the Export Fodder RD&E Plan 2016-2021 are as follows:
1.
2.
3.
4.

5. Animal nutrition research
6. Biosecurity research
7. Occupational health and safety

Oaten Hay Breeding Program
Hay agronomy
Chemical usage integrity
Fodder analysis

The National Oat Breeding Program funded by AgriFutures Australia addresses the first of these
objectives.
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Valuation of impacts
Counterfactual – the ‘without R&D’ scenario
If investment in the National Oat Breeding Program did not occur it is assumed no new oaten hay
varieties would be released to the market and the status quo of existing varieties would maintain
current market shares by export region/zone. Key characteristics of the market supplying the export
hay industry by variety include the following:
•

A different dominant variety is grown to supply the oaten hay export market in each region: WA
– Carrolup; SA – Mulgara; in VIC and NSW – Wintaroo.

•

The rest of the supply for the oaten hay export market is supplied by only a few other varieties
within each region, which when combined with the dominant variety, typically represent a
combined market of 80% or more of the total market.

•

The important varieties ranked by market share in each region:
Rank
1
2
3
4
5

WA
Carrolup
Williams
Winjardie
Brusher
Bannister

SA
Mulgara
Wintaroo
Brusher
Yallara

VIC/NSW
Wintaroo
Yallara
Mulgara
Brusher

Source: Poimena Analysis, based on advice from Denis McGrath (2020).

Impacts valued
The evaluation approach consists of a mix of ex post and ex ante economic analysis on the benefits to
export hay producers on the release of the new variety Koorabup, or breeding line 05096-32. The
R&D phase of the new variety and the ‘bulking up’ of seed for commercial release occurred during
the evaluation period (2016-2021). However, only small volumes of seed were available to producers
for the 2020 winter cropping season at the time of evaluation, which provided no guidance about the
early or likely adoption of the new variety.
Given the recent release of Koorabup to the market, this evaluation is based on the key assumption
that Koorabup will be successful in building a 19% market share over the next five years in the WA
market. Under this scenario, Koorabup becomes an important ‘second tier’ variety but not the primary
variety grown in the state. An evaluation was also conducted for the other two export regions (SA and
VIC/NSW) but due to the lower prevalence of the disease septoria, and the septoria resistance trait
being less effective against eastern state pathogens, fewer benefits are likely to offset the trade-off
with lower hay yields (particularly in SA). As such, it is assumed Koorabup does not gain any
producer acceptance (nil market share) in the SA and VIC/NSW markets. Estimated differences in
hay yields for Koorabup versus existing varieties and disease reactions in SA and VIC are presented
in Table 7 and Table 8, respectively.
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Table 7:

Estimated average hay yield (t/ha) differences to Koorabup using 2014-2018 trial
data by state, and an allowance for differences between trial and paddock yields
(negative change means Koorabup has a lower yield than the existing variety)

WA

Carrolup
Williams
Winjardie
Bannister
Brusher
Durack
Mulgara
Swan
Wallaroo
Wandering
Wintaroo
Yallara

+1.4%
+0.0%
-8.6%
-4.3%
-8.6%
+7.1%
-2.9%
-10.0%
-5.7%
-4.3%
-11.4%
-5.7%

SA

Mulgara
Wintaroo
Brusher
Yallara
Wallaroo

VIC/NSW
Wintaroo
-8.0%
Mulgara
-2.3%
Yallara
-4.6%
Brusher
-2.3%
Bannister
-1.1%

-4.5%
-9.0%
-6.3%
-9.9%
-4.5%

Source: Poimena Analysis.

Table 8:

The disease rating of oaten varieties in SA and VIC

Variety

Stem rust1

Leaf rust1

BYDV1

Septoria1

Bacterial
blight1

CCN R1

CCN T2

Red
leather
leaf1

Stem
diameter3

Koorabup

R-S

MS-S

MS-S

MR

MR

S

-

MS

MF

Mulgara

MS-S

MR

MS

MS

MR

R

MT

MS

M

Wintaroo

S

MS-S

MS

MR-MS

MR

R

MT

MS

M

Brusher

MS-S

MR-MS

MS

MS

MR-MS

R

MI

MS

M

Yallara

MR-S

R

MS

MS

MR-MS

R

I

MS

MF

Wallaroo

S

S

MS

S

S

R

MT

MS

F

1: Disease reactions where R= resistant, MR=moderately resistant, MS=moderately susceptible, S= susceptible, VS=very susceptible
2: T=tolerant, MT= moderately tolerant, MI=moderately intolerant, I=intolerant
3: F=fine, MF=moderately fine, MT=moderately thick, T=thick, VT=very thick
Note: Rust and Barley Yellow Dwarf Virus (BYDV) reactions may vary in different regions and with different seasonal conditions, depending
on the prevalent pathotype/ serotype.

Source: National Oat Breeding Program Newsletter (2019).

The first impact valued in the evaluation is the change in hay yield between the new variety and the
old varieties. The difference in yields between Koorabup and existing varieties was based on objective
data taken from the National Oat Breeding trial results by state from 2014 to 2018. Trial yields were
reduced by 30-40% to allow for the difference between higher yields in smaller plots/trials and farmscale paddock average yields.
The second impact valued was the difference in objective quality characteristics between the new
variety and the old varieties. WSC was used as a proxy because it is an important parameter in many
key overseas markets. The two most important objectively measured characteristics are NDF and
WSC, which are inversely correlated. In the market, a higher NDF can cause hay to be graded lower,
as does a lower WSC. The difference in WSC between Koorabup and existing varieties was based on
objective data taken from the National Oat Breeding trail results by state from 2014 to 2018.
3

Another impact valued was the change in subjective quality characteristics of improved colour and
less visual damage, as a result of higher disease resistance to septoria and some rusts compared with
some older varieties. This assumes a decrease in the amount of export hay downgraded to lower
export grades, and a greater proportion of production sold to premium export grades.
Finally, production (variable) costs are assumed to fall because of reduced chemical application of
fungicides, which is due to the development of the trait for medium-term resistance to septoria in
Koorabup.

Attribution
A traditional plant breeding method, as used in the National Oat Breeding Program, results in an R&D
cycle from initiation to commercialisation of about 10 years, assuming the breeding program is
successful. Note this does not include an extension and adoption period. The costs included in this
evaluation period represent about half the R&D cycle; however, prior to 2016, the program and costs
were aimed at two objectives – grain and hay – providing lower costs. Considering these factors, the
proportion of benefits attributed to the estimated $2.228 million in costs for this project is 75%.

Summary of assumptions
Some assumptions were needed for the impact assessment (Table 9). They have been based on
objective data, where it is available, subjective assessment and scenarios, given the variability of
expert opinion that the forecast final market share Koorabup will achieve.
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Table 9:

Summary of assumptions for Fodder Safe Project

Variable

Assumption

Source

Total fodder exports from
Australia (5-year average)

958,000 tonnes

Export data (Trade Map)

Proportion of national oaten hay
exports, by region

WA = 48%, SA = 28%,
VIC/NSW = 24%

Farmgate price of oaten export
hay (AUD/tonne)

$235/t
(range of $170/t to $345/t)

Final Koorabup market share by
the end of 2025
Price difference between major
export grades ($/tonne)
Value of 1ppt of water-soluble
carbohydrates ($/tonne)
Contract rate for fungicide
spraying ($/ha)
Contract rate for haymaking
($/tonne)
Attribution of benefits to project
First year of benefit
Occurrence of medium to high
severity of septoria (no. of years
out of 10)
Proportion of export oaten hay
downgraded by one export grade
in medium- to high-severity
disease years
Reduction in chemical spraying
in medium- to high-severity
disease years (no. of
applications reduced per season)
Reduction in chemical spraying
in nil to low-severity septoria
years (no. of applications
reduced per season)
Longevity of disease resistance
traits (until susceptibility redevelops)
Management cost multiplier

19% WA market
(range 5% to 42% WA
market share).
Nil in SA and VIC/NSW
$22/t
(range of $10/t to $35/t)
$1.5/t
(range of $0.5/t to $6.0/t)
$32/ha
(range of $20/ha to $45/ha)
$44/tonne
(range of $27/t to $56/t)
75%
(range of 50% to 100%)
2020-21
WA = 5 years (range of 3 to
6 years)
SA = 3
VIC/NSW = 3

Department of Agriculture WA
(2016), ABARES, Wingara Ag
2016
Poimena Analysis, based on
industry discussions, export data
(Trade Map)
Poimena Analysis, based on
expert opinion
Poimena Analysis, based on
expert opinion
Poimena Analysis, based on
industry discussions
Poimena Analysis, based on
expert opinion
GRDC 2016
Poimena Analysis
First year of commercialisation
Poimena Analysis, based on
expert opinion

20%
(range of 10% to 40%)

Poimena Analysis, based on
expert opinion

0.7
(range 0.5 to 1.2)

Poimena Analysis, based on
expert opinion

WA = 0.3
SA and VIC/NSW = 0

Poimena Analysis, based on
expert opinion

12 years post-steady state
(range 7-17 years)

Poimena Analysis, based on
expert opinion

1.10

AgriFutures Australia cost
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Other implied assumptions
•
•
•

The cost of seed for the new variety is the same as existing varieties for growers.
With forecast adoption focused on the WA market, there are no or minimal benefits to the
domestic oaten hay market.
No correlations are modelled between variables.

Other impacts identified but not valued
The impacts identified but not valued include:
•
•
•

Potential labour savings from reduced monitoring and management for disease incidence.
The value of ongoing trial information to industry on the performance of existing and new
varieties for yield, hay quality, and disease resistance in various production zones.
The contribution of the project to a reduction in chemical usage in the environment from the
improved disease resistance of Koorabup relative to other varieties (Table 10).

Table 10:

The disease rating of oaten varieties in WA market
Stem rust1

Leaf rust1

BYDV1

Septoria1

Bacterial
blight1

CCN R1

CCN T2

Red leather
leaf1

Koorabup

R-MS

R-MR

MS

MR-MS

MR

S

-

MS

MF

Carrolup

MS

S-VS

MS-S

MR-S

S

I

S

M

Williams

MR

R-MR

MR-MS

MR-MS

R

S

I

MS

MT

Winjardie

MR-S

S-VS

MS-S

S-VS

S

S

I

MS

M

Brusher

MR-S

R-MS

MR-MS

S-VS

MR-MS

R

MI

MS

M

Durack

MS

R-S

MS-S

S-VS

MR-S

R

MI/MT

MS

M

Mulgara

MR-MS

MR

MS-S

MR-S

MR

R

MT

MS

M

Wallaroo

MS-S

VS

MS

S-VS

S

R

MT

MS

F

Wandering

MR

VS

MS-S

S-VS

MR-S

VS

I

MS

M

Wintaroo

MR

S-VS

MS

MS-S

MR

R

MT

MS

M

Variety

S-VS

Stem
diameter3

1: Disease reactions where R= resistant, MR=moderately resistant, MS=moderately susceptible, S= susceptible, VS=very susceptible
2: T=tolerant, MT= moderately tolerant, MI=moderately intolerant, I=intolerant
3: F=fine, MF=moderately fine, MT=moderately thick, T=thick, VT=very thick
Note: Rust and Barley Yellow Dwarf Virus (BYDV) reactions may vary in different regions and with different seasonal conditions,
depending on the prevalent pathotype/serotype.

Source: National Oat Breeding Program Newsletter (2019).
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Results
All past costs and benefits were expressed in 2019-20 dollar terms using the Implicit Price Deflator
for Gross Domestic Product (ABS, 2020). All benefits after 2019-20 were expressed in 2019-20 dollar
terms using a discount rate of 5%. A reinvestment rate of 5% was used for estimating the modified
internal rate of return (MIRR). The base analysis used the best estimates of each variable,
notwithstanding a high level of uncertainty for many of the estimates. All analyses ran for a period of
30 years after the last year of investment (2019-20).
The investment criteria are reported for the investment in Table 11. The present value of benefits was
estimated by applying the proportion of total benefits (after attribution) to the annual estimated cash
flow of total discounted benefits.
Assuming Koorabup can achieve a 19% final market share in WA, the investment returns for the
oaten breeding program would be satisfactory with a benefit-cost ratio of 1.59 at year 30 and an
MIRR at 6.5% after 30 years. Relative to the initial costs of the breeding program, breakeven returns
do not occur until around 2030. There are fewer benefits towards the end of the 30-year investment
because of the assumption that the benefits from disease resistance are nil after 2036.

Table 11:

Investment criteria for total investment (discount rate 5%)

Investment criteria
Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
Internal rate of return (%)
Modified internal rate of return (%)

0
0.04
2.47
-2.43
0.02
N/A
-100.0%

5
1.16
2.47
-1.31
0.47
-10.2%
-3.7%

Years from last year of investment
10
15
20
25
2.55
3.64
3.86
3.90
2.47
2.47
2.47
2.47
0.08
1.17
1.39
1.43
1.03
1.47
1.56
1.58
5.4%
9.6%
10.1%
10.1%
5.2%
7.2%
7.0%
6.7%

The annual cash flows of undiscounted benefits and costs for the investment are shown in Figure 1.
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30
3.93
2.47
1.46
1.59
10.2%
6.5%

Figure 1:

Flow of benefits and costs from National Oat Breeding Program investment

Sensitivity analyses
The results above are from using the assumptions listed in Table 6, but some variables are ex ante and
unknowable. To illustrate how different assumptions can influence final investment performance, a
sensitivity analysis was conducted. In a sensitivity analysis, variables are adjusted one at a time (while
all other variables remain the same and are set on the base case or central assumptions). This analysis
was carried out on the following variables in the model:
•
•
•
•
•
•
•
•
•

Discount rate
Koorabup’s final market share
Farmgate export fodder price
Price premium or discount between export oaten hay grades
Attribution of benefits
Frequency of medium to high disease in WA (primarily septoria)
Proportion of export hay downgraded in medium- to high-disease occurrence years
Reduction in the number of chemical applications in medium- to high-severity disease years
Persistence of disease resistance traits in Koorabup

Figure 2 provides a summary of the range in BCR using the range of assumptions (low, high) relative
to the base case. The results by other investment criteria are reported in Tables 12 to 20. All
sensitivity analyses were performed on the total investment only, using a 5% discount rate (with the
exception of Table 12) with benefits taken over the 30-year period.
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Figure 2:

Sensitivity analysis results for National Oat Breeding Program

The results from the sensitivity analysis indicate the final market share Koorabup achieves in the WA
market is the most important variable. This variable is highly uncertain because it is ex ante and will
not be known for another five to 10 years. Expert opinion was strongly divided on the likely success
of Koorabup, with no forecast consensus as to the extent Koorabup will build market share in coming
years. Incorporating industry opinion, the base case assumes Koorabup is well accepted in the WA
marketplace and replaces 46% of Carrolup by 2026, equating to Koorabup having a final market share
of 19% in the WA market. No adoption is assumed in SA, VIC or NSW. At a 5% discount rate, the
central case for market share generates a forecast benefit-cost ratio of 1.59. Using a high case scenario
for final market share, where Koorabup becomes the dominant variety grown in WA and replaces
over 80% of the current dominant variety Carrolup, the BCR increases to 2.86. Conversely, a failure
of the WA industry to adopt the new variety and a scenario where Koorabup replaces just 12% of the
area currently grown to Carrolup results in a forecast BCR of 0.41, or negative returns relative to the
benchmark 5% discount rate.
The sensitivity of economic returns is also dependent on the attribution of benefits assumption. Using
an assumption where only 50% of the base case benefits (assumptions given in Table 9) forecast over
the next 30 years are attributed to the costs in the current five-year evaluation period would reduce
investment returns to break even (BCR of 1.06). However, given that the costs of the program in the
previous five years (pre-July 2016) were lower than the current five-year period (given the program
had both grain and hay objectives), this is a more pessimistic case. Equally, a highly optimistic
scenario would be where 100% of the benefits are assigned to the costs over the last five years (BCR
of 2.12), but this is also unlikely because the length of the R&D cycle using traditional plant breeding
methods is greater than five years.
Export hay prices are an important variable in the final investment outcome – farmgate price and the
premium or discount between major export grades (which consider the objective and subjective hay
quality characteristics). The higher the assumed farmgate hay price, the higher the forecast BCR,
given the slight improvement in hay yields (quantity) in growing Koorabup versus Carrolup (based on
9

2014-18 trial data). The greater the price differential between export grades, the higher the potential
returns to the breeding program in savings to less visually downgraded hay for export. An optimistic
assumption of either farmgate export hay prices or a high premium/discount between grades results in
a BCR greater than 2.
The sensitivity analysis also highlights the importance in the assumption used in the longevity of the
medium-term disease resistance developed through plant breeding in Koorabup. Over time, it is
expected that susceptibility to diseases will increase for Koorabup as pathogens develop resistance.
Septoria resistance bred into Koorabup is a multi-gene trait that will increase the longevity versus rust
disease. If using base case assumptions, but the benefits for disease resistance last only seven years
post-steady state (12 years of disease benefits), the BCR falls to 1.19. Conversely, if the benefits to
disease resistance persist for a total of 22 years, the BCR is 1.9.
Table 12:

Sensitivity to discount rate (total investment, 30 years)

Criterion

2%
5.12
2.38
2.74
2.15
4.4%

Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
MIRR (%)
Table 13:

8%
3.10
2.58
0.53
1.20
8.6%

Sensitivity to Koorabup final market share (total investment, 5% discount rate, 30
years)

Criterion

Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
MIRR (%)
Table 14:

Discount rate
Base (5%)
3.93
2.47
1.46
1.59
6.5%

WA market share
Pessimistic
(5%)
1.02
2.47
-1.45
0.41
2.3%

Base
(19%)
3.93
2.47
1.45
1.59
6.5%

Optimistic
(35%)
7.08
2.47
4.61
2.86
8.4%

Sensitivity to farmgate export hay fodder price (total investment, 5% discount rate,
30 years)

Criterion
Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
MIRR (%)

Export hay fodder price ($/tonne)
Low ($170)
3.07
2.47
0.60
1.24
5.6%
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Base ($235)
3.93
2.47
1.45
1.59
6.5%

High ($345)
5.39
2.47
2.91
2.18
7.5%

Table 15:

Sensitivity to the change in project’s attribution to the benefits (total investment,
5% discount rate, 30 years)

Criterion
Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
MIRR (%)
Table 16:

Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
MIRR (%)

Base (75%)
3.93
2.47
1.45
1.59
6.5%

High (100%)
5.24
2.47
2.77
2.12
7.4%

Grade premium or discount ($/t/grade)
Low ($10)
3.17
2.47
0.69
1.28
5.8%

Base ($22)
3.93
2.47
1.45
1.59
6.5%

High ($35)
4.75
2.47
2.27
1.92
7.1%

Sensitivity to the frequency of medium to high incidence of plant disease in WA
(total investment, 5% discount rate, 30 years)

Criterion
Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
MIRR (%)
Table 18:

Low (50%)
2.62
2.47
0.15
1.06
5.2%

Sensitivity to the price premium or discount between export oaten hay grades (total
investment, 5% discount rate, 30 years)

Criterion

Table 17:

Attribution

Frequency of disease (no. years out of 10 years)
Low (3)
3.02
2.47
0.55
1.22
5.6%

Base (5)
3.93
2.47
1.45
1.59
6.5%

High (6)
4.39
2.47
1.91
1.77
6.8%

Sensitivity to the proportion of export hay avoiding a downgrade in medium to
high severity plant disease in WA (total investment, 5% discount rate, 30 years)

Criterion

Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
MIRR (%)

% Production avoiding downgrade (no. years out of
10 years)
Low (10%)
3.24
2.47
0.76
1.31
5.8%
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Base (20%)
3.93
2.47
1.45
1.59
6.5%

High (40%)
5.32
2.47
2.85
2.15
7.4%

Table 19:

Sensitivity to the reduction in the number of chemical applications per year in
medium- to high-severity disease years (total investment, 5% discount rate, 30
years)

Criterion

Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
MIRR (%)
Table 20:

% Production avoiding downgrade (no. years out of
10 years)
Low (0.5)
3.49
2.47
1.01
1.41
6.1%

Base (0.7)
3.93
2.47
1.45
1.59
6.5%

High (1.2)
5.04
2.47
2.57
2.04
7.3%

Sensitivity to the persistence of disease resistance traits in Koorabup (total
investment, 5% discount rate, 30 years)

Criterion
Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
MIRR (%)

No. years of benefits for septoria resistance trait
Low (12 years)
2.95
2.47
0.48
1.19
5.6%

Base (17 years)
3.93
2.47
1.45
1.59
6.5%

High (22 years)
4.70
2.47
2.22
1.90
7.0%

Distribution analyses
A natural extension of sensitivity analysis is to use stochastic modelling to incorporate multiple
assumptions and the uncertainty associated with each input (ranges). The results presented are based
on input distributions for key assumptions set using three-point estimates for each variable. No
correlations are modelled in the stochastic simulation, implying all variables are independent of each
other.
Results (Figure 3) indicate that on a 10-year evaluation period (orange) at a 5% discount rate, there is
a 50% chance the program will not generate positive returns (BCR >1). However, on a 20-year
timeframe, the likelihood of negative returns falls to 20%. On both timeframes, the likelihood of
economic outcomes falling between a BCR of 1 to 2 is similar at about 50%.
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Figure 3:

BCR distribution combining multiple assumptions with ranges

Confidence ratings
As noted previously, the investment analysis results are highly dependent on the assumptions made,
almost all of which are uncertain. There are two factors that warrant recognition. The first 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 about the
assumptions, including the linkage between the research and the assumed outcomes and impacts.
A confidence rating based on these two factors has been given to the results of the investment analysis
(Table 22).
Table 21:

Confidence in analysis of project

The rating categories used are high, medium, and low, where:
High

A good coverage of benefits or reasonable confidence in the assumptions made

Medium

Only a reasonable coverage of benefits or some uncertainties in assumptions made

Low

A poor coverage of benefits or many uncertainties in assumptions made
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Table 22:

Confidence in analysis of project

Coverage of benefits

Confidence in assumptions

High

Low because of variability in forecasts for
Koorabup market share

Conclusions
The National Oat Breeding Program is characterised by the requirement for ongoing medium-term
investment (cost) across the plant breeding R&D cycle. The returns from the program are
characterised by a small number of high pay-off events upon the release of a new variety to the
Australian market.
A base case scenario is presented using industry expert consultation and objective data to forecast
potential returns from the release of Koorabup, a new export oaten hay variety. While the R&D phase
(costs) and potential benefits at a farm level can be estimated for the new variety, the economic
analysis is predominately ex ante (and presented as scenarios), given adoption of the new variety is
yet to occur and the final success of Koorabup in the market will not be known for another five to 10
years.
A base case scenario – that Koorabup is well accepted in the WA market and replaces 46% of
Carrolup by 2026 (WA market share of 19%) but is not adopted in SA, VIC or NSW – generates a
forecast benefit-cost ratio is 1.59 at a 5% discount rate. This would be deemed a satisfactory return on
investment. The results also exclude an important environmental benefit that could not be valued – an
expected reduction in chemical fungicides in the environment.
Under a more optimistic scenario – that Koorabup becomes the dominant variety in WA and replaces
over 80% of the current dominant variety Carrolup by 2026 – the BCR increases to 2.86. If this
scenario eventuates (along with all other ‘base’ assumptions), the investment by the export oaten hay
industry in the breeding program would be well justified at an 8.4% real modified internal rate of
return. Conversely, a failure of the WA industry to adopt the new variety and a scenario of Koorabup
replacing just 12% of the area currently grown to Carrolup results in a forecast BCR of 0.41, or
negative economic returns relative to the benchmark 5% discount rate.
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Recommendations
There are three recommendations arising from the impact assessment:
1.

Post-commercialisation investment to maximise the adoption rate and market share of
Koorabup.
Given the diverse industry views about the likely success of Koorabup, investment by
AgriFutures in case studies, trials and extension services to illustrate net benefits to producers
(and exporters) could generate high investment returns by maximising the rate (speed) and final
adoption rate of Koorabup than would otherwise be the case. Any investment should focus on the
WA market initially because it is the most probable market in which Koorabup will succeed.

2.

Change the point at which an impact assessment is conducted for a new variety to three to
five years post-commercialisation.
The criteria of benefits (a new variety) for an impact assessment in the export National Oat
Breeding Program should be broadened to include only varieties at the stage of three to five years
post-commercialisation. By this time, the level of adoption, final market share and benefits at a
producer and exporter level can be more easily quantified and estimated. This would more
closely align with CRRDC Impact Assessment Guidelines on the requirement for ex post
analysis, rather than the tendency for an evaluation to have a large component of ex ante when
the rate of adoption and changes in market share are unknowable. Past economic evaluations
have also faced similar timing issues when a new variety is included in an evaluation because the
early commercialisation phase, or release to the market, has fallen within the assessment period.

3.

Greater market information and prices on the costs and benefits in trade-offs between
objective and subjective quality characteristics and other traits.
Genetic improvement typically requires trade-offs between traits, but it is only when market
values (prices) can be placed on changes that an economic decision can be made. The industry
should make more widely available any market information that is easy to interpret on premiums
and discounts for objective and subjective quality parameters for export oaten hay. By making
this type of information more readily available to plant breeders, extension officers, agronomists
and producers, the marginal value of genetic traits and trade-offs using market prices can be
quantified. Breakeven analysis can then be used to evaluate the merit in trading one trait for
another, or one variety over another. For example, is an ‘x%’ reduction in stem fineness worth a
3% trade-off in lower yield (quantity), or is a 2% increase in neutral digestible fibre worth ‘y%’
in higher disease resistance. This information is fundamental to helping shape future industry
export oaten hay breeding objectives.
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Executive summary
What the report is about
The purpose of this evaluation was to assess the economic, environmental, and social impacts of the
investment by AgriFutures Australia into the Fodder Safe program under the Export Fodder Five-Year
RD&E Plan 2016-2021. Specifically, the evaluation considered project number PRJ-010570 in which
AgriFutures Australia invested between 2016-17 and 2018-19 1.
Who is the report targeted at?
This audience for this report is three different sections within AgriFutures Australia: the Export
Fodder Advisory Panel; the project and program managers and senior management; and the Board; as
well as the Australian export fodder industry, researchers, the Australian Department of Agriculture,
Water and the Environment (DAWE), and the Council of Rural Research & Development
Corporations.
Where are the relevant industries located in Australia?
The export fodder industry is present in most of the mainland states of Australia, concentrated in WA
and SA, with a smaller but still significant presence in VIC and NSW.
Background
Fodder Safe is an online chemical recording system for the Australian export hay industry. It allows
exporters to check that growers have used chemicals on their crops in accordance with the Australian
Pesticides and Veterinary Medicines (APVMA)-registered label requirements. This helps exporters
ensure that fodder for export is suitable for export customers. Export companies need to do further
checks to guarantee that the consignment meets the Maximum Residue Levels (MRL) set for each of
the major export markets. AgriFutures Australia provides the funding to Agsmart Pty Ltd to maintain
and manage the Fodder Safe system.
This impact assessment was prepared on request from AgriFutures Australia as part of its review and
economic assessment of the Export Fodder Program.
Methodology
Project number PRJ-010570 (Fodder Safe) was assessed in accordance with the CRRDC Impact
Assessment Guidelines (CRRDC, 2018). These are both quantitative and qualitative evaluations
initially using a logical framework for the project, identifying the impacts arising from the project
using a triple bottom line approach. The impacts that can be evaluated quantitatively were then
assessed using benefit-cost analysis.
Results and key findings
A total of 10 individual impacts were identified: four were classified as economic; three as
environmental; and three as social. The four economic impacts were then quantitatively assessed.
Three of the remaining six impacts related to environmental benefits from the correct use of chemicals
on crops and a contribution to the industry and Australia’s ‘clean green’ image. The other three
impacts were social impacts to the rural communities where export fodder processing plants are
located. They arise from ensuring maintenance and growth of major markets for export fodder
Project PRJ-011968 continued the investment in Fodder Safe in 2019-20 to 2021-22. The investment in this
continuing project was not included in the impact assessment reported here.
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companies, including the employment opportunities and the social and community linkages and
support. These six impacts could not be assessed because of a lack of objective information on the
valuation of these impacts. This is not to say that these impacts are not valuable and important. They
are very important, but the methodology and lack of data does not enable valuation.
The results from the assessment of the economic impacts shows that AgriFutures Australia’s
investment of $0.3 million (present value) in Fodder Safe over the period 2016-17 to 2018-19
produced a total gross benefit of $1.79 million attributed to the project. This provides a net present
value (NPV) of the project of $1.32 million with a benefit-cost ratio (BCR) of 3.78 (at a 5% discount
rate). Over 30 years, there was an internal rate of return (IRR) of 60% and a modified internal rate of
return (MIRR) of 11% (see Table 1.)
Table 1:

Results from impact assessment of Fodder Safe

Investment criteria
Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
Internal rate of return (%)
Modified internal rate of return (%)

0
0.30
0.32
-0.02
0.93
-0.4%
+2.2%

5
1.57
0.47
1.10
3.31
+58.8%
+27.3%

Years from last year of investment
10
15
20
25
1.79
1.79
1.79
1.79
0.47
0.47
0.47
0.47
1.32
1.32
1.32
1.32
3.78
3.78
3.78
3.78
+60.1% +60.1% +60.1% +60.1%
+20.2% +16.0% +13.6% +12.1%

30
1.79
0.47
1.32
3.78
+60.1%
+11.0%

A conservative approach has been used with the assumptions made for the economic assessment.
There is some uncertainty about a number of the assumptions used in the analysis. Sensitivity analysis
on these assumptions shows that the results are sensitive to certain assumptions. Overall, it shows that
the NPV of the project could be as high as $2.86 million and as low as $0.42 million, while the BCR
could be as high as 7.02 and as low as 1.89. Even with the lowest result, the project still returns a
positive result, including a MIRR of 8.2%. The results were most sensitive to the assumption about
the probability of a breach.
The estimates of the share of the benefits arising from export stockfeed research reported in Li (2020)
provide an indication of the possible distribution of benefits arising from the Fodder Safe project.
These estimates suggest that the export hay processing sector will receive about a third of the total
NPV of benefits to the export fodder industry arising from the AgriFutures Australia investment in the
Fodder Safe, while stockfeed growers will receive over 40% of the benefits. Overseas consumers will
also receive one-third of the benefits. Domestic consumers will lose about one-third of the total net
benefits.
Implications for stakeholders
The results from the impact assessment show that AgriFutures Australia’s investment in Fodder Safe
(both in the project assessed here and in the ongoing project (PRJ-011968), which is funded until
2022) provides a strong economic return. In addition, there are significant environmental and social
benefits to which the project contributes that could not be quantified but are important.
Furthermore, an ‘in principle’ assessment of the likely distribution of benefits from Fodder Safe
between the export fodder processing sector, growers, domestic consumers and export consumers
suggest that stakeholders in the export fodder processing sector (that is, the levy payers) receive a
significant portion of the net benefits.
These results show that funding of Fodder Safe should continue, although improvements and
enhancements are warranted. Primarily, there is a clearer linkage between the monitoring of chemical
use on-farm, which Fodder Safe provides, and the chemicals’ MRLs in key export markets, which is
one of the important drivers for the Australian export fodder business.
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Recommendations
1.

Expand the information available on Fodder Safe.

The information available from AgriFutures Australia about the project was limited, with no project
proposal nor progress reports available after 2017. There was also no readily available information
about the usage of Fodder Safe, the number of chemicals included in the Fodder Safe database, the
area of land covered by Fodder Safe each year, and so on. All of this would have helped with this
impact assessment. It is recommended that AgriFutures Australia address this lack of information,
including preparing a document describing Fodder Safe and AgriFutures Australia’s investment
currently and previously.
2.

Undertake a project to enhance Fodder Safe to include information on chemical MRLs in
key export markets.

Fodder Safe enables export fodder companies to monitor the use of chemicals by growers, which
allows companies to check that chemicals are being used in accordance with APVA labelling. It does
not provide a check against existing chemical MRLs in key export markets. Given the positive
economic results from the impact assessment on Fodder Safe, it is highly likely that an investment by
AgriFutures Australia in a project to enhance Fodder Safe to include information on chemical MRLs
would provide a similarly positive return on investment. It is recommended that AgriFutures Australia
consider funding this enhancement.
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Introduction
The evaluation of triple bottom line impacts (economic, environmental and social) of AgriFutures
Australia’s investment into the Fodder Safe program (PRJ-010570) is part of an impact assessment of
the AgriFutures’ Export Fodder Program between 2016 and 2020.
There is increased focus on the monitoring of chemical residues in stockfeed by major importing
countries of Australian fodder used for stockfeed. Some of the major export destinations for
Australian fodder have Maximum Residue Limits (MRLs) for chemicals on imported grain and fodder
commodities. For example, as of July 2020, Japan (the largest export destination for Australian
fodder) has about 60 MRLs for various fodder commodities, while South Korea (the third largest
destination) has about 80 MRLs for stockfeed (McMullen, 2020). Currently, China has not set MRLs
for imported stockfeed (McMullen, 2020). Indonesia has only one MRL for all stockfeed, and applies
the Australian MRLs for specific grain for food under a Country Recognition Agreement. Other
significant destinations (Taiwan, Vietnam and the United Arab Emirates) do not have stockfeed
standards, and are either considering it or may rely on the Codex Alimentarius Commission (Codex) 2.
Codex has over 300 chemicals listed, some of which have MRLs for fodder. For some countries, if an
MRL does not exist for a chemical and fodder commodity, then the default of 0.01 mg/kg applies
(McMullen, 2020).
The lack of information on chemical residue levels in Australian fodder commodities presents a risk
for export fodder companies. If authorities in the importing country test a shipment and find chemical
residues that exceed the importing country MRL, then the container with the product that exceeded
the MRL or the entire shipment itself could be rejected. In that scenario, the exporter would need to
find an alternative market (almost certainly at a much lower price) for that consignment. If that was
not possible, it would need to arrange for destruction of the product and write it off if Australian
biosecurity regulations prohibited its re-importation (as is almost certain).
To help export fodder companies manage the risk of exceeding MRL levels in export markets,
AgriFutures Australia has, since October 2015, funded the maintenance of Fodder Safe, an online
chemical recording system for the Australian export hay industry. From August 2008 to 2012, RIRDC
had funded the development and use of ChemCheck. The industry funded the development of Fodder
Safe between 2012 and 2015, before AgriFutures Australia assumed funding.

Objectives
The objective of this report is to conduct and report on an impact assessment of AgriFutures
Australia’s investment into the Fodder Safe program (PRJ-010570) between 2016 and 2019.

The Codex Alimentarius Commission is the international food standards-setting body recognised by the World
Trade Agreements on Sanitary and Phytosanitary and Technical Barriers to Trade as being the reference point
for food standards applied in international trade, with the objectives of protecting the health of consumers and
ensuring fair practices in the food trade. (Commonwealth of Australia, 2019).
2
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Methodology
The evaluation of AgriFutures Australia’s investment into the Fodder Safe program followed the
general evaluation methodology detailed in the CRRDC Impact Assessment Guidelines (CRRDC,
2018). The methodology is well entrenched in the Australian primary industry research sector,
including rural R&D corporations, state departments of agriculture, cooperative research centres, and
some universities. Subjective and objective assessments are included in the methodology, with
benefit-cost analysis being the main means.
The methodology for this impact assessment involved identifying and briefly describing project
objectives, activities and outputs, and potential and actual outcomes and impacts. The principal
economic, environmental, and social impacts were then summarised in a triple bottom line
framework.
Some of the identified impacts were then valued in monetary terms. Some impacts were not valued
because of a shortage of necessary evidence and data. The valued impacts therefore are deemed to
represent some of the main benefits, but by no means the only benefits, delivered by the project.

Project details
Fodder Safe is an online chemical recording system for the Australian export hay industry. Fodder
Safe enables exporters to check that growers have used chemicals on their crops in accordance with
the Australian Pesticides and Veterinary Medicines (APVMA)-registered label requirements. It can
then be used by exporters to check that the fodder for export is suitable for export customers, although
export companies need to do further checks to guarantee that the consignment meets the MRLs set for
each major export market. Agsmart Pty Ltd owns, maintains and manages the Fodder Safe system on
behalf of the Australia Fodder Industry Association (AFIA). AgriFutures Australia provides the
funding.
While designed for hay growers to enter the data directly, Fodder Safe is typically used by export
fodder companies, with staff entering data directly into Fodder Safe from chemical diaries and
spreadsheets provided by growers.
The project is described in a logical framework in Table 2.
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Table 2:

Project logical framework

Project number
and title
Project
information
Objectives

Activities

PRJ-010570: Fodder Safe
Organisation:
Time frame:

Agsmart Pty Ltd
June 2018 to February 2019 (continuation of project PRJ010337)
Chief Investigators: Mark Riddell and Mark Roberts (Agsmart Pty Ltd)
1. Provide a hosted website, content management system, website navigation
system and member registration system.
2. Provide training to AFIA staff on the use of the content management system
and member registration system.
3. Develop and support an electronic spray diary for the use of domestic and
export fodder growers recording their chemical sprays.
4. Create a fodder industry chemical database that will be used to check that the
growers spray for compliance to agreed industry guidelines
•
Agsmart have built, hosted, maintained and upgraded the Fodder Safe service
via the AFIA website since 2012. This website is the entry point for domestic
and export fodder growers and companies to Fodder Safe. It integrates a
content management system with an Agsmart custom-built membership and
user management system.
•
The membership system is used to register export company users and
growers, both domestic- and export company-related.
•
Agsmart provides grower registration services to export companies and
content management services to AFIA.
•
Training and demonstrations have been provided to the management and staff
of a number of fodder exporting companies.
− AEXCO provided a list of companies that could be included in this
training program; these companies have mostly either participated or have
been invited to do so.
•
Agsmart updates the chemical database as new products are reported.
•
Fodder Safe functionality has been enhanced over time, e.g.
− The Farm List, added a few years ago, provides export companies with a
one-click login, enabling export staff to login as any related grower
(instead of via a manual login requiring usernames and passwords each
time). This relates to export companies transcribing/entering grower spray
data into Fodder Safe rather than growers doing it, effectively bypassing
the educational potential of Fodder Safe.
− An enhancement to include access to the complete Fodder Safe chemical
database for all users through menus for various search options (product
name, active, pest/disease, manufacturer/agent) and through links within
the spray record step that lists chemicals used.
− Clicking the name of a product in this step opens a new window with a
complete record of that product’s usage criteria, including rates, units,
withholding period (WHP), growth stage restrictions, MRL warnings, and
other information for each applicable pest/ disease.
− The product database and links within spray records includes direct access
to most product labels through the APVMA website. This functionality
has been in place for a number of years.
− Clicking the name of the manufacturer/agent opens the appropriate
company website in a new window. This functionality has been in place
for a number of years.
− A simplified Cutting Date function is an alternative to the Create Batch
function originally specified by AFIA. This includes an alert if the
3
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reported cutting date was within the accumulated WHP (from products
applied) for each paddock.
Fodder Safe was originally specified by AFIA as applicable to oaten hay
only. As AFIA later requested, this was changed to include other cereal crops.
The multi-crop implementation was eventually converted to a single crop
system (labelled as All Crops, but in effect applicable to cereal crops in
general) after user feedback that the multi-crop model was inherently
complex.
Fodder Safe is the export version of the grower spray diary system. Fodder
Care is the domestic version of the fodder industry spray diary system and is
promoted by AFIA (Agsmart plays no role in the promotion of Fodder Care).
As at July 2020, 22 fodder companies were registered to use Fodder Safe. This
is the significant majority of export fodder companies in Australia.
The following hay exporters are registered to use the Fodder Safe system:
− Australian Quality Commodities Pty Ltd
− Australian Sugarcane Feeds Pty Ltd
− Balco Australia Pty Ltd
− Bodium Pty Ltd
− Canowindra Produce Co P/L
− G & RJ Ballard
− Gilmac Pty Ltd
− Glenvar Hay Pty Ltd
− Hay Australia Pty Ltd
− JC Tanloden Pty Ltd
− Johnson Asahi Pty Ltd
− JT Johnson & Sons Pty Ltd
− Lithgow Enterprises Pty Ltd
− Narrakine
− Pentarch Farms
− Pyrenees Hay Processors Co-operative Ltd
− SP Hay Pty Ltd
− Standard Commodities
− United World Enterprises
− Warrawee Pastoral Co
− Wilson Stockfeeds [Tocumwal] Pty Ltd
Export fodder companies enter data on chemical usage and timing of use into
Fodder Safe from paper diaries or Excel spreadsheets prepared by growers
who supply hay and fodder.
Some companies use a complementary system in parallel to Fodder Safe to
check against the major MRLs for each export market.
Training was provided to the management and staff of six companies via
remote meeting technology (due to COVID-19 restrictions). A report to
AgriFutures Australia is nearing completion.
Another 6 export companies have been invited to these sessions but have not
yet responded.
In 2019, about 100 products were added to the database.
As at July 2020, there were 671 chemicals in the Fodder Safe product
database.
The project is a continuation of work done since 2008. This project and the
investment since 2008 have contributed to an increased awareness of
managing chemical usage within the export fodder industry.
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Fodder Safe gives export fodder companies confidence that shipments have
met withholding periods as specified in the APVMA-approved chemical
labels.
It also gives some confidence to exporters that the export fodder consignment
meets the MRLs specified in the major exporting markets. However, Fodder
Safe does not check against these MRLs, and export companies still need to
take further action to guarantee this.
It therefore contributes to the system used by exporters to meet the MRLs
imposed on exported hay.
Agsmart owns the IP for Fodder Safe.
The major impact of the project is the continued maintenance of market access
to key markets, notably Japan, China and South Korea. These three countries
accounted for an average of 88% of Australia’s exports of fodder hay over the
past five years. Japan and South Korea have been the two major export
markets since at least 2000, while China has grown significantly in the past
decade to be the second largest destination.
For individual export fodder companies, Fodder Safe reduces the risk that
export fodder shipments exceed the chemical MRLs imposed by the export
countries. If the MRLs are found to be exceeded in a shipment, then the
shipment would be rejected and/or penalties imposed. As it is unlikely that an
alternative market could be found if the shipment had exceeded an MRL, then
the shipment would have to be written off and destroyed. [The use of Fodder
Safe does not ensure that a shipment does not exceed the MRLs because it
does not assess the chemical use against the MRLs.]
Fodder Safe monitors the use of chemicals by growers against the APVMAapproved label requirements and ensures that withholding periods are met.
Fodder Safe contributes to the maintenance of the Australian export fodder
industry and Australia’s clean green image.

Source: AgriFutures Australia (2020), Mark Roberts (2020), John McKew (2020).
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Project investment
Nominal investment
Table 3 shows the total investment by AgriFutures Australia for each year of the project over the
review period. There was no other contributor to the Fodder Safe project, either directly or in kind.
Note that AgriFutures Australia also provided $50,500 funding in 2015-16, and currently has a
contract for a total of $216,080 with Agsmart Pty Ltd to maintain and update Fodder Safe between
2019-20 and 2021-22.
Table 3:

Annual investment in the project for years ending June 2017 to June 2020 (nominal
$)

Contributor

2016-17

2017-18

2018-19

2019-20a

Total

AgriFutures Australia
Total

$60,000
$60,000

$60,960
$60,960

$62,118
$62,118

$0
$0

$183,078
$183,078

Source: AgriFutures Australia (2020).
a
Funding for Fodder Safe was continued in 2019-20 to 2021-22 under Project PRJ-011968, with a cost of
$76,296 in 2019-20, $63,488 in 2020-21, and $76,296 in 2021-22.

Program management and communication/extension costs
The cost of managing the project may vary with the source of funds. Estimates were added to the total
project costs in Table 3 via a management cost multiplier. The multiplier for AgriFutures Australia
was assessed at 1.10.
Multipliers accommodate the allocation of indirect RD&A expenditure (management and
administrative resources) across individual projects, ensuring that the full costs of RD&E funding are
included as per CRRDC Guidelines (CRRDC, 2018). The use of multipliers is an accountability item
only.
All training and extension costs associated with this project were included as part of the project
funding.

Real cost of investment
For the purposes of the investment analysis, the investment costs of all parties were expressed in
2019-20 dollar terms using the Implicit GDP Deflator index (ABS, 2020).
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Impacts
A summary of the types of impacts and potential impacts associated with the outcomes of the project
is shown in Table 4.
Table 4:

Categories of impacts and potential impacts from the investment

Economic
1. Maintaining market access to key markets, notably Japan, China and South Korea.
2. Less risk that a shipment exceeds the chemical MRL established by the importing country.
3. Contributes to the reduction in the cost of finding an alternative market for shipments or the
cost of destroying shipments found to exceed the MRLs.
4. Reduces the duplication of expense by export fodder companies establishing their own
system to monitor the use of chemicals by their grower suppliers.
Environmental
1. Increases the likelihood that growers use chemicals in accordance with APVMA-approved
label requirements.
2. Contributes to a reduction in chemical usage in the environment by ensuring that growers do
not overuse chemicals.
3. Contributes to the maintenance of the Australian export fodder industry and Australia’s clean
green image.
Social
1. Spillover impacts to rural communities where export fodder processing plants are located
arising from ensuring maintenance and growth of major markets for export fodder
companies.
2. A significant number of the processing plants are in smaller rural centres and provide a vital
source of jobs in areas where job opportunities are limited.
3. The presence of the processing plants helps maintain or even increase the population of these
rural towns, bringing important social linkages through a stronger community, such as
sporting and other clubs, religious communities, education and retail services.

Public versus private impacts
The principal potential economic impacts would accrue to the private sector, predominantly fodder
crop growers and export fodder companies through maintaining existing export markets and securing
new export markets.
Public impacts include the benefits that accrue to the local and Australian community, with proper
usage and application of chemicals in rural areas where oaten hay is produced. Benefits also accrue to
local, regional, state and Australian communities by helping maintain and grow rural communities.
There will be benefits in the communities of the major export destination countries (Japan, China and
South Korea) because the project helps provide assurance that chemical levels in oaten hay supplies
from Australia are no more than the MRLs specified by that country’s customs and quarantine laws.
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Distribution of impacts along the supply chain
The economic benefits from the project will accrue to fodder growers, export fodder processing
companies and to the customers in the export countries. The environmental and social benefits from
the project will go to the sectors of the supply chain, as well as to the local, regional and Australian
communities, and to the communities of the export markets.
The distribution of the economic benefits among the sectors of the supply chain (growers, export
fodder companies and customers in the export destinations) will depend on supply and demand and
the relative elasticities of supply and demand 3, as well as the input substitution elasticities at
processing.
There is very little information on the estimated elasticities of supply and demand for the Australian
fodder hay industry. However, Li (2020) provides some informed judgements on the supply and
demand elasticities for the Australian stockfeed industry that are relevant. Furthermore, Li (2020)
estimates the relative share between the sectors of the stockfeed industry of the benefits arising from
farm production research, from new processing technology in stockfeed manufacturing, and from
export stockfeed research. The estimates provided are also segmented geographically into western,
southern and northern regions of Australia. Given the export fodder grain industry is based mostly in
WA, and in SA, VIC and parts of NSW, this report focuses on results for the western and southern
regions.
From export stockfeed research (the scenario most relevant to the Fodder Safe project), Li estimates
that in WA the stockfeed processing sector receives about 32% of the benefits, while 43% of the
benefits accrue to growers of stockfeed. Overseas consumers of stockfeed receive 27% of the benefits.
By contrast, domestic consumers of stockfeed lose 35% of the total benefits. That is, there is a transfer
from domestic consumers to the other sectors.
For the southern region, the relative shares are 36% for the stockfeed processing industry, 27% for
overseas consumers of stockfeed, and 34% for stockfeed growers. Domestic consumers of stockfeed
lose 36% of the total benefits.
This relative share of the benefits between growers, processors, export consumers and domestic
consumers reflects the inelastic demand response for domestic consumers, but the elastic response of
export demand and the focus on exports through this research. It also reflects the input substitution
elasticities at stockfeed manufacturing and the less elastic farm-level and processing-level supply
response to price.
The estimates of the share of the benefits arising from export stockfeed research reported in Li (2020)
provide an indication of the possible distribution of the benefits arising from the Fodder Safe project.
These estimates suggest that the export hay processing sector will receive about a third of the total net
present value of benefits to the export fodder industry arising from AgriFutures Australia’s investment
in Fodder Safe, while stockfeed growers will receive over 40% of the benefits. Overseas consumers
will also receive one-third of the benefits. Domestic consumers will lose about a third of the total net
benefits.

3

The elasticity of supply and of demand is a key variable used in economics. It measures the responsiveness of
supply or demand to a change in price. An elasticity of less than 1 means that supply or demand reacts
proportionately less to a 1% change in price, while an elasticity of greater than 1 means that supply or demand
reacts proportionately more to a 1% change in price.
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Impacts on other primary industries
The domestic fodder crop industry (growers and processors), being closely aligned to the export
industry, may benefit from the project through Fodder Safe for export fodder companies, although
there is a domestic version called Fodder Care. Other grain and feed crops might receive indirect
benefits from maintaining Australia’s clean green image and by export markets not identifying MRL
breaches in export fodder shipments.

Match with National and AgriFutures Australia Priorities
The Australian Government’s Science and Research Priorities and Rural Research, Development and
Extension (RD&E) priorities are reproduced in Table 5. The investment contributes primarily to Rural
RD&E Priority 1 and Priority 3, and to Science and Research Priority 1.
Table 5:

Australian Government Research Priorities

Australian Government
Rural RD&E Priorities (est. 2015)
Science and Research Priorities (est. 2015)
1.
2.
3.
4.

Advanced technology
Biosecurity
Soil, water and managing natural resources
Adoption of R&D

1.
2.
3.
4.
5.
6.
7.
8.
9.

Food
Soil and Water
Transport
Cybersecurity
Energy
Resources
Advanced Manufacturing
Environmental Change
Health

Sources: Commonwealth of Australia (2016) and Office of the Chief Scientist (2015).
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AgriFutures Australia Arenas and Priorities
AgriFutures Australia’s Four Arenas and Priorities for each are presented in Table 6. The Fodder Safe
program addresses the second and third priorities in Arena 3.
Table 6:

AgriFutures Australia Arenas and Priorities

Arenas
1.

People and leadership

•
•

Priorities
Attracting capable people into careers in agriculture
Building the capability of future rural leaders

2.

National challenges and
opportunities

•
•
•

Informing debate on issues of importance to rural industries
Adapting new technologies for use across rural industries
Working collaboratively on issues common across rural sectors

Growing profitability

•
•

Engaging industry participants in determining RD&E priorities
Investing in innovation that assists levied industries to be more
profitable
Delivering outcomes to maximise industry uptake and adoption

3.

•
4.

Emerging industries

•

Supporting the early stage establishment of high-potential rural
industries

Source: AgriFutures Australia Strategic Plan (2018).

The objectives of the Export Fodder RD&E Plan 2016-2021 are as follows:
1.
2.
3.
4.
5.
6.
7.

Oaten Hay Breeding Program
Hay agronomy
Chemical usage integrity
Fodder analysis
Animal nutrition research
Biosecurity research
Occupational health and safety.

The Fodder Safe project funded by AgriFutures Australia addresses the third of these objectives.
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Valuation of impacts
Counterfactual – the ‘without R&D’ scenario
Without the investment in the Fodder Safe project, it was assumed that export companies accounting
for 80% of Australia’s exports would operate their own system of monitoring chemical usage by their
grower suppliers and also increase their monitoring of chemical residues through random testing. This
would add cost. It is assumed that the other export companies accounting for 20% of exports would
not have any system and shoulder the risk through higher probability of shipments being rejected.
This increases the probability of shipments being detected with chemicals in excess of the MRLs for
importing countries.

Impacts valued
Fodder Safe informs export fodder companies that their grower suppliers have applied chemicals in
accordance with the APVMA label instructions. This reduces the risk that shipments do not exceed
chemical MRLs set by destination countries. Some of the larger export fodder companies operate
complementary systems with Fodder Safe to check that MRLs are not breached. This includes
administrative systems and random testing of chemical residues. Other export companies may be less
diligent.
The first impact valued in this evaluation was the lower probability of shipments being tested and
found to breach an MRL due to the presence of Fodder Safe. The second impact valued was the lower
cost of duplicate systems operated by each of the export fodder companies to record and monitor
chemical usage by their grower suppliers.

Attribution
The amount AgriFutures Australia invested in this project (PRJ-010570) accounts for 32% of the
funding of Fodder Safe and its predecessor, ChemCheck, between 2008 and 2019. This proportion
was used to adjust the benefits and costs in the impact assessment for the project. As noted previously,
AgriFutures Australia is currently investing in a continuing project to fund Fodder Safe (project PRJ011968), which began in 2019-20 and continues until 2021-22.
If this investment is included in the total invested since 2008, the project under review (PRJ-010570)
accounts for 21% of the total. This proportion has been used for the sensitivity analysis.

Summary of assumptions
Some assumptions were needed for the impact assessment. They have been based on objective data,
where it is available, and on subjective assessment. A conservative approach has been taken in setting
the assumptions (Table 7).
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Table 7:

Summary of assumptions for Fodder Safe project

Variable

Assumption

Source

Total fodder exports from
Australia (5-year average)

958,000 tonnes

Export data (Trade Map)

Australian exports of fodder
crops for stockfeed to key risk
countries (Japan, China and
South Korea)

848,000 tonnes (88% of
total)

Export data (Trade Map)

Adoption rate of Fodder Safe

80%

Poimena Analysis, based on
industry discussions

Assumed likelihood of container
being tested (%)

2.5%
(range of 1.0% to 5.0%)

Poimena Analysis, based on
industry discussions

Assumed likelihood of breach
without Fodder Safe (% of
containers tested)

15%
(range of 12.5% to 17.5%)

Based on Agtrans Research in
RIRDC (2014)

Assumed likelihood of breach
with Fodder Safe

10%
(range of 7.5% to 11%)

Modified from Agtrans Research
estimate in RIRDC (2014), based
on expert opinion

Cost of rejected shipment

$440/tonne (total loss)
(range of $210/tonne
[recover half cost of feed]
to $479 [write off plus
destruction cost])

Export data for average container
value plus estimated shipping
cost

Attribution to project

32%
(range of 21% to 40%)

Poimena Analysis: some due to
Fodder Safe and some to
companies’ own systems and
based on share of current project
spend against total to 2019

First year of benefit

2020

As required under CRRDC
(2018)

Last year of Fodder Safe by
industry

2022

Last year of current project (PRJ011968)

Legacy period of Fodder Safe

4

Poimena Analysis estimate

Maintenance cost of Fodder
Safe (annual)

$76,296

AgriFutures, based on contract
for PRJ-011968

Management cost multiplier

1.10

AgriFutures Australia cost

Increased industry annual cost if
Fodder Safe not available,
including admin and testing ($
per year)

$448,975
(range of $170,827 to
$727,124)
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Poimena Analysis estimate,
based on industry advice

Other impacts identified but not valued
The impacts identified but not valued include:
•
•
•
•

The increase in the likelihood that growers use chemicals in accordance with APVMA-approved
label requirements.
The contribution of the project to a reduction in chemical usage in the environment by ensuring
that growers do not overuse chemicals.
The project’s contribution to the maintenance of the Australian export fodder industry and
Australia’s clean green image.
The spillover social impacts to rural communities where export fodder processing plants are
located that arise from ensuring maintenance and growth of major markets for export fodder
companies, including job opportunities, and social and community linkages and support.

These impacts were not valued because of the lack of available information on these spillovers. This
is not to say that these impacts are not valuable and important. They are very important, but the
methodology and lack of data does not enable valuation.

Results
All past costs and benefits were expressed in 2019-20 dollar terms using the Implicit Price Deflator
for Gross Domestic Product (ABS, 2020). All benefits after 2019-20 were expressed in 2019-20 dollar
terms. All costs and benefits were discounted to 2019-20 using a discount rate of 5%. A reinvestment
rate of 5% was used for estimating the modified internal rate of return (MIRR). The base analysis
used the best estimates of each variable, notwithstanding a high level of uncertainty for many of the
estimates. All analyses ran for a period of 30 years after the last year of investment (2019-20).
The investment criteria are reported for the investment (all of which comes from AgriFutures
Australia) in Table 8. Note that the first year of benefits is 2019-20 (year 0), as per the CRRDC
Guidelines (CRRDC, 2018), even though benefits flow in every year of the project (starting in 201617) due to the carryover nature of previous investments. The investment results are solid, with a
benefit-cost ratio (BCR) well above 3 and a MIRR at 11% after 30 years. The present value of
benefits, the NPV and the BCR all reach a stable level by year 10, which is a function of the assumed
legacy period of the project.
Table 8:

Investment criteria for total investment (discount rate 5%)

Investment criteria
Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
Internal rate of return (%)
Modified internal rate of return (%)

0
0.30
0.32
-0.02
0.93
-0.4%
+2.2%

5
1.57
0.47
1.10
3.31
+58.8%
+27.3%

Years from last year of investment
10
15
20
25
1.79
1.79
1.79
1.79
0.47
0.47
0.47
0.47
1.32
1.32
1.32
1.32
3.78
3.78
3.78
3.78
+60.1% +60.1% +60.1% +60.1%
+20.2% +16.0% +13.6% +12.1%

The annual cash flows of undiscounted benefits and costs for the investment are shown in Figure 1.
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30
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0.47
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Flow of benefits and costs from Fodder Safe investment

Sensitivity analyses
The results above are the base case, but some variables are uncertain:
•
•
•
•
•

The discount rate
Probability of a breach if Fodder Safe was not available
Cost of a shipment exceeding an MRL and being rejected
Attribution of the project to the benefits
Industry cost of operating without Fodder Safe.

Results of sensitivity analyses for these variables are reported in Tables 9 to 13. All sensitivity
analyses were performed on the total investment using only a 5% discount rate (except Table 9) with
benefits taken over the 30-year period. All other parameters were held at their base values for these
analyses.
Table 9 shows the investment results are quite insensitive to the discount rate chosen. For example,
the benefit-cost ratio has a relatively small range, between 3.44 and 4.16.
Table 9:

Sensitivity to discount rate (total investment, 30 years)

Criterion
Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
MIRR (%)

2%
1.95
0.47
1.48
4.16
+8.3%
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Discount rate
Base (5%)
1.79
0.47
1.32
3.78
+11.0%

8%
1.66
0.47
1.18
3.44
+13.7%

Table 10 provides a sensitivity analysis for the change in the likelihood of a breach (a combination of
the probability of the destination country testing the consignment and it exceeds an MRL). The
investment criteria are sensitive to a change in the probability of a breach, with the BCR rising to over
7 in the optimistic scenario. Results show that even with the set of pessimistic assumptions, the
investment criteria are still positive, with a BCR of 1.89 and a MIRR of 8.2%.
Table 10:

Sensitivity to the probability of a breach without Fodder Safe (total investment,
5% discount rate, 30 years)

Criterion

Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
MIRR (%)

Probability of a breach
Pessimistic
(0.2%)
0.90
0.47
0.42
1.89
+8.2%

Base
(0.4%)
1.79
0.47
1.32
3.78
+11.0%

Optimistic
(0.6%)
3.34
0.47
2.86
7.02
+13.3%

Table 11 shows the sensitivity of the investment criteria to the assumption about the cost of a breach.
The investment criteria are shown to be moderately sensitive to the change in the cost of a breach,
although less than to a change in the probability of a breach. With the high cost, the BCR rises to
5.65, while with a low cost of a breach, the BCR falls to 2.39.
Table 11:

Sensitivity to the assumed cost of a shipment exceeding an MRL (total
investment, 5% discount rate, 30 years)

Criterion
Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
MIRR (%)

Cost of a breach for a shipment
Low
1.14
0.47
0.66
2.39
+9.2%

Base
1.79
0.47
1.32
3.78
+11.0%

High
2.68
0.47
2.21
5.65
+12.5%

Table 12 provides a sensitivity analysis for a change in the attribution of the project for the benefits
flowing to industry. The investment criteria are fairly stable with the different levels of attribution.
The BCR range between only 2.51 and 4.69, while the MIRR is between just 9.4% and 11.8%.
Table 12:

Sensitivity to the change in project’s attribution to the benefits (total investment,
5% discount rate, 30 years)

Criterion
Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
MIRR (%)

Attribution
Low (21%)
1.19
0.47
0.71
2.51
+9.4%

Base (32%)
1.79
0.47
1.32
3.78
+11.0%

High (40%)
2.23
0.47
1.75
4.69
+11.8%

The final variable in the sensitivity analysis was the higher cost to industry of operating without
Fodder Safe (Table 13). As with the attribution, the investment criteria are fairly stable with the
different levels of increased industry cost. The BCR ranges between 2.63 and 4.92, while the MIRR is
between 9.6% and 12.0%.
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Table 13:

Sensitivity to the change in industry cost operating without Fodder Safe (total
investment, 5% discount rate, 30 years)

Criterion

Increased industry cost

Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
MIRR (%)

Low ($171k)
1.25
0.47
0.77
2.63
+9.6%

Base ($450k)
1.79
0.47
1.32
3.78
+11.0%

High ($730k)
2.23
0.47
1.86
4.92
+12.0%

Figure 2 compares the range of BCRs from the sensitivity analyses on the variables considered. The
chart shows that the results are most sensitive to the probability of a breach, followed by the cost
incurred if a shipment is found to have breached an MRL. The results are least sensitive to the
discount rate used.

Benefit-Cost Ratio
7.5
7.0
6.5
6.0
5.5
5.0
4.5
4.0
3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0

Discount rate
Low

Figure 2:

Probability of a breach
High

Cost of shipment
breach

Project attribution Change in industry cost

Base

Sensitivity analysis results for Fodder Safe project
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Distribution analyses
A natural extension of sensitivity analysis is to use stochastic modelling to incorporate multiple
assumptions and the uncertainty associated with each input (ranges). The results are based on input
distributions for key assumptions set using three-point estimates for each variable. No correlations are
modelled in the stochastic simulation, implying all variables are independent of each other.
Results (Figure 3) indicate that on both a five-year (orange) and 10-year (blue) evaluation period at a
5% discount rate, there is a 70% chance the program will generate economic returns between a BCR
of 2.5 to 4.5. Based the defined input distributions, there is about a 10% probability the BCR will fall
below 2.5 and zero chance of a negative return (BCR<1).

Figure 3:

BCR distribution combining multiple assumptions with ranges

Confidence ratings
As noted previously, the investment analysis results are highly dependent on the assumptions made,
almost all of which are uncertain. Two factors warrant recognition. The first is the coverage of
benefits. Where there are multiple types of benefits, it is often not possible to quantify all that may be
linked to the investment. The second factor involves uncertainty about the assumptions made,
including the linkage between the research and the assumed outcomes and impacts.
A confidence rating based on these two factors has been given to the results of the investment analysis
(Table 14Table 14:
Confidence in analysis of project). The rating categories are high, medium,
and low.
High

A good coverage of benefits or reasonable confidence in the assumptions made

Medium

Only a reasonable coverage of benefits or some uncertainties in assumptions made

Low

A poor coverage of benefits or many uncertainties in assumptions made
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Table 14:

Confidence in analysis of project

Coverage of benefits

Confidence in assumptions

Medium

Medium

Conclusions
AgriFutures Australia’s investment in the project PRJ-010570 (Fodder Safe) provides an ongoing
resource for the Australian export fodder industry to monitor the use of chemicals by growers of
export fodder crops (mainly oaten hay). In particular, it enables the export fodder companies using
Fodder Safe to check that chemicals are being used in accordance with APVA labelling. While it does
not in itself check against existing chemical MRLs in key export markets, it provides some comfort
for exporting companies. These companies would otherwise need to invest in their own system to
monitor growers’ chemical use, in addition to the complementary systems some exporting companies
operate to ensure that their shipments meet importing countries’ MRLs.
Based on the assumptions made, AgriFutures Australia’s investment of $0.3 million (present value) in
Fodder Safe over the period 2016-17 to 2018-19 has produced a total gross benefit of $1.79 million
attributed to the project. This provides a net present value of the project of $1.32 million, with a
benefit-cost ratio of 3.78 (at a 5% discount rate). Over 30 years, there was an internal rate of return of
60%, and a modified internal rate of return of 11%.
A conservative approach has been taken with the assumptions used. There is some uncertainty about a
number of assumptions in the analysis. Sensitivity analysis on these assumptions shows that the
results are sensitive to certain assumptions. Overall, it shows that the net present value of the project
could be as high as $2.86 million and as low as $0.42 million, while the BCR could be as high as 7.02
and as low as 1.89. Even with the lowest result, the project still returns positive results, including a
modified internal rate of return of 8.2%. The results were most sensitive to the assumption about the
probability of a breach.
These results exclude a number of environmental and social benefits that could not be valued. This
includes likelihood that growers use chemicals in accordance with APVMA-label requirements, a
contribution to a reduction in chemical usage in the environment, a contribution to the industry and
Australia’s clean green image in overseas markets, as well as social benefits of shoring up
employment in rural communities, with the attendant social benefits of maintaining or even growing
populations in rural towns.
In summary, the Fodder Safe project is a good, positive investment.
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Recommendations
There are two recommendations arising from the impact assessment.
1.

Expand the information available on Fodder Safe

The information from AgriFutures Australia about the project was limited. There was no project
proposal, no progress reports available after 2017, nor was there much detail of the project other than
a brief description on the AgriFutures Australia website. Also, no information was readily available
about the usage of Fodder Safe, the number of chemicals included in the Fodder Safe database, the
area of land covered by Fodder Safe each year, and so on. All of these would have helped with this
impact assessment.
It is recommended that AgriFutures Australia address this lack of information, including preparing a
document describing Fodder Safe and AgriFutures Australia’s current and previous investment. The
information should also include annual progress reports from Agsmart Pty Ltd that would include the
number of companies registered to use Fodder Safe, the number of companies actually using Fodder
Safe each year (i.e. have entered data into Fodder Safe), the total number of chemicals in the Fodder
Safe database, the number of chemicals added to Fodder Safe in the current year, the number of
hectares covered in Fodder Safe, the number of training sessions conducted by Agsmart Pty Ltd
during the year, the number of companies receiving training, and the number of participants in the
training.
2.

Undertake a project to enhance Fodder Safe to include information on chemical MRLs in
key export markets

Fodder Safe enables export fodder companies to monitor the use of chemicals by growers, allowing
companies to check that chemicals are being used in accordance with APVA labelling. It does not
provide a check against existing chemical MRLs in key export markets, which is the particular
requirement for export fodder companies. Some of these companies therefore use their own
complementary systems to ensure that their shipments meet importing countries’ chemical MRLs.
This is a duplication of resources across the companies.
Given the positive economic results from the impact assessment on Fodder Safe, it is highly likely
that an investment by AgriFutures Australia in a project to enhance Fodder Safe to include
information on chemical MRLs in key export markets (such as Japan and South Korea) would provide
a similarly positive return on investment for the export fodder industry. It is recommended that
AgriFutures Australia consider funding this enhancement.
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Executive summary
What the report is about
The purpose of this evaluation was to assess the economic, environmental, and social impacts of the
investment by AgriFutures Australia into a project on Export Fodder Workplace Safety Standards
(Project PRJ-010828) under the Export Fodder Five-Year RD&E Plan 2016-2021. AgriFutures
Australia funded this project in 2018-19.
Who is the report targeted at?
This audience for this report is three different sections within AgriFutures Australia: the Export
Fodder Advisory Panel; the project and program managers and senior management; and the Board; as
well as the Australian export fodder industry, researchers, the Australian Department of Agriculture,
Water and the Environment, and the Council of Rural Research & Development Corporations.
Where are the relevant industries located in Australia?
The export fodder industry is present in most of the mainland states of Australia, concentrated in WA
and SA, with a smaller but still significant presence in VIC and NSW.
Background
Workplace safety is an important issue for any industry, with an increasing focus in state government
legislation, including the enactment in some states of Workplace Manslaughter legislation. There is
scant statistical information about workplace injuries in the Australian export fodder industry,
although anecdotal evidence and media reports suggest that there is scope for an improved focus on
workplace safety in export fodder plants. This would reduce the risk and incidence of traumatic
workplace injuries, as well as other lost-time injuries, bringing monetary benefits to the individual
companies (such as lower workcover costs and premiums, lost productivity, compensation payments)
as well as benefits to the workers in export fodder businesses and to the community. It would also
bring benefits to the industry as a whole, helping the industry to promote itself as a proactive, safetycentred industry.
The project aimed to assess workplace health and safety (WHS) risks, problems and issues within the
Australian export fodder processing industry, with a focus on identifying key areas of WHS risk and
the development of strategies to alleviate/resolve these risks. It involved an audit of export fodder
plants across Australia to identify the WHS issues in each plant and across the industry.
This impact assessment was prepared on request from AgriFutures Australia as part of its review and
economic assessment of the Export Fodder Program.
Methodology
Project PRJ-010828 was assessed in accordance with the guidelines set down by the Council of Rural
Research and Development Corporations (CRRDC, 2018). These are both quantitative and qualitative
evaluations initially using a logical framework for the project, identifying the impacts arising from the
project using a triple bottom line approach. The impacts that could be evaluated quantitatively were
then assessed using benefit-cost analysis.
The assessment faced a significant problem with an absence of available data and information on the
current incidence and severity of workplace injuries in the Australian export fodder industry. This
hampered preparing the impact assessment for this project. The assessment, therefore, had to rely on
aggregate Australia-wide data on the average cost to companies, to the community and to workers of a
traumatic injury or fatality, and apply that to speculative estimates for the Australian export fodder
iii

industry. Furthermore, the Export Fodder Workplace Safety Standards project identified WHS issues
in the Australian export fodder industry and in each plant that was audited, but implementation of any
of the recommendations by individual plants at this stage will have been limited.
The results are therefore indicative only. They should be read as guidance for the potential industrywide return from AgriFutures Australia investment in projects with the objective of reducing the risk
and incidence of traumatic workplace injuries, as well as other lost-time injuries.
Results and key findings
A total of 15 individual impacts were identified: 11 were classified as economic and four as social. No
environmental impacts were identified. A lack of data and information meant that the economic
impacts could not be directly assessed quantitatively. Instead, an approximation was based on data
from Safe Work Australia (2015) that shows the estimated economic cost of work-related incidents in
Australia in 2012-13 (the latest available) and the allocation between employers, workers and the
community. This data was used to develop an approximate cost to the Australian export fodder
industry, to workers and to the community from accidents in the Australian export fodder industry.
The second impact valued was the direct cost to companies in the export fodder industry to address
the deficiencies identified in the Export Fodder Workplace Safety Standards project. This is a
negative impact, but is needed to secure the benefits from better workplace safety.
Where export fodder processing plants are located, the four social impacts arise from ensuring
maintenance and growth of fodder processing sites, including job opportunities, social and community
linkages and support, as well as spillover impacts to the community in terms of worker safety and
health, particularly for rural communities. These six impacts could not be assessed because of a lack
of objective information on their valuation. This is not to say that these impacts are not valuable and
important. They are very important, but the methodology and lack of data does not enable valuation.
AgriFutures Australia’s investment of $0.2 million (in present value terms) in the project on
Workplace Safety audits has produced a total gross direct benefit to the industry of $0.16 million
attributed to the project over 30 years. This provides a negative net present value (NPV) of -$0.04
million with a benefit-cost ratio (BCR) of 0.78 (at a 5% discount rate). Over 30 years, the internal rate
of return (IRR) was 2.3% and a modified internal rate of return (MIRR) was 3.6% (Table 1).
Table 1:

Results from impact assessment of the Workplace Safety project – direct industry

Investment Criteria
Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
Internal rate of return (%)
Modified internal rate of return (%)

0
0.00
-0.12
-0.12
0.00
na
na

Years from last year of investment
5
10
15
20
25
0.02
0.05
0.09
0.12
0.14
-0.13
-0.15
-0.17
-0.18
-0.19
-0.11
-0.10
-0.08
-0.06
-0.05
0.13
0.35
0.53
0.64
0.72
-36.7%
-12.2%
-4.1%
-0.6%
+1.2%
-22.7%
-6.1%
-0.6%
+1.8%
+2.9%

30
0.16
-0.20
-0.04
0.78
+2.3%
+3.6%

The estimates of the share of the benefits arising from new processing technology in stockfeed
manufacturing in Australia reported in Li (2020) provide an indication of the possible distribution of
the direct industry benefits arising from the Export Fodder Workplace Safety Standards project. These
estimates suggest that the export hay processing sector will receive about one-quarter of the total NPV
of benefits to the export fodder industry arising from AgriFutures Australia’s investment in the
Workplace Safety Standards project. Based on Li’s estimates, domestic consumers will receive over
two-thirds of the benefits. Growers will receive less than one-fifth, and overseas consumers will
receive one-tenth (or less) of the estimated industry benefits.
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The direct industry results (Table 1) do not take into account the much larger community and worker
benefits that flow from a better workplace safety environment. The results from this impact
assessment suggest that once these benefits are taken into account, the project has a gross national
benefit of $3.13 million, with a NPV of $2.92 million. The BCR at a national level was 15.52, with an
IRR of 42.8% and a MIRR of 15.4% (see Table 2).
Table 2:

Results from impact assessment of the Workplace Safety project – national

Investment criteria
Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
Internal rate of return (%)
Modified internal rate of return (%)

0
0.00
-0.12
-0.12
0.00
na
na

5
0.34
-0.13
0.21
2.56
+28.0%
+17.1%

Years from last year of investment
10
15
20
25
1.06
1.78
2.34
2.78
-0.15
-0.17
-0.18
-0.19
0.91
1.61
2.16
2.59
7.04
10.56
12.85
14.41
+40.7% +42.5% +42.7% +42.8%
+22.2% +20.7% +18.6% +16.8%

30
3.13
-0.20
2.92
15.52
+42.8%
+15.4%

A conservative approach has been taken with the assumptions used. As well, the dearth of data meant
that the assumptions and estimates were highly speculative. Sensitivity analysis on some assumptions
shows that the results are sensitive to certain assumptions, notably the average cost of each workplace
safety incident. Overall, the sensitivity analysis shows that at an industry level, the NPV of the project
could be slightly positive, with lower average cost of each workplace safety incident. At the national
level, the NPV could be as high as $4.53 million with a BCR of 23.5, or as low as $1.70 with a BCR
of 9.43.
Implications for stakeholders
The results from the impact assessment suggest that, at face value, AgriFutures Australia’s investment
in the Workplace Safety Standards project generates a poor return for the industry. However, this
ignores the benefits of an improved ability of companies and the industry to attract and retain highvalue employees, and the better safety image of the industry, neither of which were able to be valued.
More importantly, it does not consider the much larger community and worker benefits that flow from
a safer workplace. However, the results suggest that when these benefits are taken into account, the
project has a gross national benefit.
This economic return does not take into account spillover impacts to the community for worker safety
and health, particularly for the rural communities in which the fodder processing sites are located.
Other benefits include shoring up employment in rural communities, with the attendant social benefits
that maintaining or even growing populations bring to rural towns.
In summary, the Export Fodder Workplace Safety Standards project is a good, positive investment by
AgriFutures Australia, but more work needs to be done to capitalise on this first step. If nothing
further is done, no benefits will accrue, at either an industry or national level.
Recommendations
1.

Conduct an industry-wide, confidential survey to gather statistics on workplace safety in
the export fodder industry.

There was no statistical information about workplace safety incidents in the Australian export fodder
industry. The audit conducted through project PRJ-010828 did not provide any baseline data on the
incidence of workplace safety accidents and lost-time injuries. This is vital to inform the industry as a
whole, and as a basis for measuring future improvements. It is therefore recommended that
AgriFutures Australia address this lack of statistical information by funding a project to conduct an
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industry-wide, confidential survey of export fodder companies to gather and collate the necessary
statistics.
2.

Follow up with export fodder companies to determine which recommendations from the
Workplace Safety audit have been implemented and the impediments to adoption.

It is important to understand which recommendations from the Workplace Safety audit project have
been implemented by the export fodder companies. This can inform the industry about progress they
need to make to improve workplace safety and the industry culture.
It is recommended that AgriFutures Australia consider funding a follow-up project to understand
which recommendations from the Workplace Safety audit project have been adopted by export fodder
companies, the impediments to adopting the recommendations, and how these impediments may be
overcome.

vi

Introduction
This evaluation of the triple bottom line impacts (economic, environmental and social) of AgriFutures
Australia’s investment into the project on Export Fodder Workplace Safety Standards (Project PRJ010828) is part of an impact assessment of the AgriFutures’ Export Fodder Program between 2016
and 2020.
Workplace safety is an important issue for any industry in Australia, with an increasing focus in state
government legislation, including the enactment in some states of Workplace Manslaughter
legislation. There is scant statistical information about workplace injuries in the Australian export
fodder industry, although anecdotal evidence and past media reports suggest there is scope for a
sharper focus on workplace safety in export fodder plants. This would reduce the risk and incidence of
traumatic workplace injuries, as well as other lost-time injuries, bringing monetary benefits to the
individual companies (such as lower workcover costs and premiums, lost productivity, and
compensation payments) as well as benefits to the workers in export fodder businesses and to the
community. It would also bring benefits to the industry as a whole, enabling the industry to promote
itself as a proactive, safety-centred industry.
Project PRJ-010828, Export Fodder Workplace Safety Standards, aimed to assess workplace health
and safety (WHS) risks, problems and issues within the Australian export fodder processing industry.
The focus was on identifying key areas of WHS risk and developing strategies to alleviate/resolve
these risks. It involved an audit of export fodder plants across Australia to identify the WHS issues in
each plant and across the industry.

Objectives
The objective of this report is to conduct and report on an impact assessment of AgriFutures
Australia’s investment into the project on Export Fodder Workplace Safety Standards (Project PRJ010828) from June 2018 to May 2019.

Methodology
The evaluation of AgriFutures Australia’s investment into the Export Fodder Workplace Safety
Standards project followed the general evaluation methodology detailed in CRRDC Impact
Assessment Guidelines (CRRDC, 2018). The methodology is well entrenched in the Australian
primary industry research sector, including rural Research and Development Corporations, state
departments of agriculture, Cooperative Research Centres and some universities. Subjective and
objective assessments are included in the methodology, with benefit-cost analysis being the main
means of assessment.
For this impact assessment, the methodology involved identifying and briefly describing project
objectives, activities and outputs, and potential and actual outcomes and impacts. The principal
economic, environmental, and social impacts were then summarised in a triple bottom line
framework.
The assessment faced a significant problem – an absence of available data and information on the
current incidence and severity of workplace injuries in the Australian export fodder industry. This
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hampered the preparation of the impact assessment. There was insufficient time for a formal and
anonymous survey and study of export fodder companies that is needed to gather the necessary data
(such as on current lost-time injuries, lost-time injury rates, insurance costs, and so on).
The assessment, therefore, has had to rely on aggregate Australia-wide data on the average cost to
companies, to the community and to workers of a traumatic injury or fatality, and apply that to
speculative estimates for the Australian export fodder industry.
Furthermore, the Export Fodder Workplace Safety Standards project identified WHS issues in the
Australian export fodder industry and in each plant that was audited, but implementation of any of the
recommendations by individual plants will have been limited at this stage.
The results are therefore indicative only. They should be read as guidance for the potential industrywide return from AgriFutures Australia’s investment in projects with the objective of reducing the
risk and incidence of traumatic workplace injuries, as well as other lost-time injuries.

Project details
The project aimed to assess WHS risks, problems and issues within the Australian export fodder
processing industry with a focus on identifying key areas of WHS risk and developing strategies to
alleviate/resolve these risks.
The project is described in a logical framework in Table 3.
Table 3:

Project logical framework

Project number
and title

PRJ-010828: Export Fodder Workplace Safety Standards

Project
information

Organisation:
Time frame:
Chief investigators:

Objectives

1.
2.
3.
4.

Activities

•
•

Australian Fodder Industry Association
June 2018 to May 2019
Tricia Chant (Ferriby Group Australia)
John McKew (AFIA)

A full and comprehensive risk assessment audit of potential WHS problems
and issues within the Australian export fodder processing industry.
The development of strategies to alleviate/mitigate these risks with a clear
pathway of resolution for each problem/issue proposed.
Preliminary indications of the resources (i.e. time, people, costs) to implement
the recommended resolution for each problem/issue.
An audit of Australian fodder export processing facilities to indicate the level
of severity of each WHS problem and issue identified (pre- and postimplementation).
Export fodder processing companies were contacted to arrange onsite visits
for the audits to be conducted.
A number of companies expressed concerns about confidentiality. A
confidentiality agreement was developed and signed by the researcher (Tricia
Chant) with each company. This ensured that the workplace safety issues
specific to each company and mill location were not identified in the final,
aggregated report.
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•
•
•
•
•
Outputs

•
•

•

•
•
•

•
•
•
•
•
Outcomes

•
•
•
•

Impacts

•

A total of 21 export fodder processing sites were visited and audited against
the relevant state legislation. These 21 processing sites were owned by 18
companies, with some companies owning multiple sites.
Results from the audit were collated for each mill site.
The results were aggregated to an industry-wide assessment.
A report on the aggregated industry-wide results was prepared.
A detailed confidential report on each mill site was prepared for each
company.
The aggregate industry-wide report was provided to AFIA and AgriFutures
Australia in May 2019.
193 findings were found across the 21 sites. That is, an average of 9.2 findings
per site, with a range of 3 to 16 findings:
– 59 deficiencies (lack of conformity with legislation)
– 80 improvements (where company had made efforts to meet the
legislation but had not been successful)
– 54 recommendations (no specific legislative requirements but
recommended to provide confidence to regulators)
Findings were classified into 12 categories (procedural; risk management;
training/competency; emergency planning; chemical/hazardous goods
management; electrical test & tag; communication/consultation; confined
spaces; noise assessment; plant risk assessment; incident management; other).
Emergency planning was the largest category with 36 findings, followed by
plant risk assessment (27 findings) and training/competency (20 findings) and
chemical/hazardous goods (18 findings). Other accounted for 20 findings.
Each finding category was assessed as deficiency, improvement, or
recommendation. 20 of the findings under emergency planning were
deficiencies.
A detailed confidential report was prepared for each company with the issues
found at each site (there were multiple sites for some companies), providing
the specific issues found in the audit and recommendations on actions to be
taken.
Each company was provided with the confidential report prepared for their
mill location(s).
The aggregate industry-wide results were presented by Tricia Chant (lead
investigator) at the AFIA Conference in July 2019.
Another presentation at the AFIA Conference in July/August 2020 was
planned, but COVID-19 restrictions have prevented it.
In the first half of 2020, an email was sent to export fodder companies offering
workplace safety competency and a template to be followed.
There has been no specific follow-up with companies involved to see what has
been done in response.
As a result of the project, the issue of workplace safety has been given higher
prominence within the industry.
Export companies agreed that the project provided benefit.
Implementation of the recommendations by individual plants will, at this stage,
have been limited. Some companies are likely to have addressed at least some
of the recommendations, but others would not have done so at this stage.
Further follow-up is required.
The project is seen as the first step to improving the workplace safety culture
across the export fodder industry.
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•

While some companies (notably the large companies) have well-established
WHS procedures, other companies are less focused on the issue.

Source: AgriFutures Australia (2020), Tricia Chant (2020), John McKew (2020).

Project Investment
Nominal investment
The total investment by AgriFutures Australia is provided in Table 4 for each year for the project in
2017-18 and 2018-19. There was no other contributor to the Export Fodder Workplace Safety
Standards project, either directly or in kind.
Table 4:

AgriFutures investment in the project nominal ($)

Contributor
AgriFutures Australia
Total

2017-18
$50,000
$50,000

Source: AgriFutures Australia (2020).

2018-19
$50,000
$50,000

Total
$100,000
$100,000

Program management and communication/extension costs
The cost of managing the project may vary with the source of funds. Estimates were added to the total
project costs appearing in Table 4 via a management cost multiplier. The multiplier for AgriFutures
Australia was assessed at 1.10.
The multipliers are to accommodate the allocation of indirect RD&A expenditure (management and
administrative resources) across individual projects, ensuring that the full costs of RD&E funding are
included as per the CRRDC Guidelines (CRRDC, 2018). The use of multipliers is an accountability
item only.
The training and extension costs associated with this project were included as part of the project
funding. Future training and extension costs have not been included.

Real cost of investment
For the purposes of the investment analysis, the investment costs of all parties were expressed in
2019-20 dollar terms using the Implicit GDP Deflator index (ABS, 2020).
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Impacts
A host of positive impacts flow from addressing WHS: for each company, the industry as a whole, for
workers, and the community at large. A significant amount of literature enumerates these impacts.
Safe Work Australia (2015) provides a comprehensive list of the direct and indirect economic costs of
WHS failures (pages 26-28). The flip side is that these are the potential benefits from better WHS.
There are also significant social benefits from improving the WHS record of export fodder processing
sites and the industry as a whole.
A summary of the types of impacts and potential impacts associated with the outcomes of the project
is shown in Table 5.
Table 5:

Categories of impacts and potential impacts from the investment

Economic
1. Less risk of a traumatic workplace accident or fatality.
2. Reduced loss of wages for time spent by workers and supervisors attending an accident, and
lower expenditure on direct expenses.
3. Higher productivity of workers, supervisors and managers.
4. Lower payments for workers’ compensation insurance and investigatory costs.
5. Lower compensation payments to injured workers.
6. Loss of income by workers affected by workplace safety accidents.
7. Lower legal costs, including fines.
8. Higher production and profits by avoiding production downtime caused by accidents.
9. Lower costs of repair to machinery.
10. Improved ability of companies and the industry to attract and retain high-value employees.
11. In future, it may become an important feature of securing and increasing export markets
because it reflects on the industry’s corporate social responsibility.
Environmental
1.

No particular environmental impacts.

Social
1. Better image of the export fodder industry as an industry that takes WHS seriously.
2. Spillover impacts to the community for WHS, particularly for rural communities where the
fodder processing sites are located.
3. A significant number of processing plants are located in smaller rural centres and provide a
vital source of jobs in areas where job opportunities are limited. There are social benefits
from having a positive workplace safety image.
4. The presence of the processing plants helps maintain or even increase the population of these
rural towns, bringing important social linkages through a stronger community, such as
sporting and other clubs, religious communities, education and retail services.

Public versus private impacts
Many of the potential economic impacts from this project would accrue to the private sector (mainly
fodder crop growers and export fodder companies through lower costs and higher productivity) and to
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the workers in the export fodder industry (through not losing income due to injury and avoiding costs
of injury) and to the community.
Public impacts include the benefits that accrue to the local and Australian community arising from
better WHS, including fewer accidents that cause injuries requiring long-term medical and hospital
support through the public health system.

Distribution of impacts along the supply chain
The economic benefits from the Export Fodder Workplace Safety Standards project will accrue to
fodder growers, export fodder processing companies and to the customers in the export countries. The
social benefits from the project will go to the sectors of the supply chain, as well as to the local,
regional and Australian communities.
The distribution of economic benefits among the supply chain sectors (growers, export fodder
companies and customers in the export destinations) will depend on supply and demand, and the
relative elasticities of supply and demand 1, as well as the input substitution elasticities at processing.
There is very little information on the estimated elasticities of supply and demand for the Australian
fodder hay industry. However, Li (2020) provides some informed judgements on the supply and
demand elasticities for the Australian stockfeed industry that are relevant. Furthermore, Li (2020)
estimates the relative share between the stockfeed industry sectors of the benefits arising from farm
production research, from new processing technology in stockfeed manufacturing, and from export
stockfeed research. The estimates are also segmented geographically into western, southern and
northern regions of Australia. Given the location of the export fodder grain industry in WA, and in
SA, VIC and parts of NSW, this report focuses on the results for the western and southern regions.
For new processing technology in stockfeed manufacturing (the scenario most relevant to the Export
Fodder Workplace Safety Standards project), Li estimates that in WA, the stockfeed processing sector
receives about 23% of the benefits, while 19% accrue to growers of stockfeed. Overseas consumers
receive 10% of the benefits. Domestic consumers receive the largest share of the benefits: 44%.
The proportions are similar for the southern region. The relative shares are 24% for the stockfeed
processing industry, 14% for growers of stockfeed, and 7% for overseas consumers of stockfeed.
Domestic consumers of stockfeed account for 37% of the total benefits.
This relative share of benefits between growers, processors, export consumers and domestic
consumers reflects the inelastic demand response for domestic consumers, but the elastic response of
export demand and the focus on exports through this research. It also reflects the input substitution
elasticities at stockfeed manufacturing and the less elastic farm-level and processing-level supply
response to price.
The estimates of the share of benefits arising from new processing technology in stockfeed
manufacturing in Australia reported in Li (2020) provide an indication of the possible distribution of
the direct industry benefits arising from the Export Fodder Workplace Safety Standards project. These
estimates suggest that the export hay processing sector will receive around one-quarter of the total
NPV of benefits to the export fodder industry arising from AgriFutures Australia’s investment in this
project. Based on Li’s estimates, domestic consumers will receive over two-thirds of the benefits.

1

The elasticity of supply and of demand is a key variable used in economics. It measures the responsiveness of
supply or demand to a change in price. An elasticity of less than 1 means that supply or demand reacts
proportionately less to a 1% change in price, while an elasticity of greater than 1 means that supply or demand
reacts proportionately more to a 1% change in price.

6

Growers will receive less than a fifth of the industry benefits and overseas consumers will receive
one-tenth (or less) of the estimated industry benefits.

Impacts on other primary industries
The domestic fodder crop industry (growers and processors), being closely aligned to the export
fodder crop industry, may benefit from the project through the sharper focus on WHS in processing
sites in general.

Match with National and AgriFutures Australia Priorities
The Australian Government’s Science and Research Priorities and Rural Research, Development and
Extension (RD&E) priorities are reproduced in Table 6. The investment in this workplace safety
project contributes primarily to Rural RD&E Priority 1 and Priority 3, and to Science and Research
Priorities 1 and 9.
Table 6:

Australian Government Research Priorities

Australian Government
Rural RD&E Priorities (est. 2015)
Science and Research Priorities (est. 2015)
1.
2.
3.
4.

Advanced technology
Biosecurity
Soil, water and managing natural resources
Adoption of R&D

1.
2.
3.
4.
5.
6.
7.
8.
9.

Food
Soil and Water
Transport
Cybersecurity
Energy
Resources
Advanced Manufacturing
Environmental Change
Health

Sources: Commonwealth of Australia (2016) and Office of the Chief Scientist (2015).
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AgriFutures Australia Arenas and Priorities
AgriFutures Australia’s Four Arenas and respective Priorities are presented in Table 7. The Export
Fodder Workplace Safety Standards project addresses the second and third priorities in Arena 3.
Table 7: AgriFutures Australia Arenas and Priorities

Arenas
People and leadership
National challenges and
opportunities

Growing profitability

Emerging industries

Priorities
• Attracting capable people into careers in agriculture
Building the capability of future rural leaders
• Informing debate on issues of importance to rural industries
• Adapting new technologies for use across rural industries
Working collaboratively on issues common across rural sectors
• Engaging industry participants in determining RD&E
priorities
• Investing in innovation that assists levied industries to be
more profitable
Delivering outcomes to maximise industry uptake and adoption
Supporting the early stage establishment of high-potential rural
industries

Source: AgriFutures Australia Strategic Plan (2018).

The objectives of the Export Fodder RD&E Plan 2016-2021 are as follows:
1.
2.
3.
4.
5.
6.
7.

Oaten Hay Breeding Program
Hay agronomy
Chemical usage integrity
Fodder analysis
Animal nutrition research
Biosecurity research
Occupational health and safety

The Export Fodder Workplace Safety Standards project funded by AgriFutures Australia addresses
the last objective.

Valuation of impacts
Counterfactual – the ‘without R&D’ scenario
Without the investment in the Export Fodder Workplace Safety Standards project, it was assumed that
improvement in workplace safety would be slower across the export fodder industries. Some
companies are assumed to already have a focus on workplace safety, while other companies pay a
reasonable attention to the issue. It was assumed that some companies maintain only the minimum
requirements and attend to the issue when accidents happen.

Impacts valued
There is a dearth of available data and information on workplace safety in the Australian export
fodder industry, which makes it impossible to directly assess the economic and social impacts of the
Export Fodder Workplace Safety Standards project. Given that, an approximation was based on data
from Safe Work Australia (2015) that shows the estimated economic cost of work-related incidents in
Australia in 2012-13 (the latest available) and the allocation between employers, workers and the
community. The report also shows the breakdown of the total cost according to the type of injury or
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illness. This data was used to develop an approximate cost to the Australian export fodder industry, to
workers and to the community from accidents in the industry.
The second impact valued was the direct cost to companies in the export fodder industry to address
the deficiencies identified in this project. This is a negative impact, but is needed to secure the
benefits from better workplace safety.

Attribution
The Export Fodder Workplace Safety Standards project is seen as a first step towards a sharper WHS
focus for the industry (McKew, 2020). Therefore, the attribution of this project to an improvement in
workplace safety will be low, although it is difficult to be definitive about the level of attribution. An
attribution of 10% was used for the base case. Given the high uncertainty about this measure, a
sensitivity analysis was undertaken on the attribution of the project.

Summary of assumptions
As noted above, there is an absence of available data on workplace safety in the Australian export
fodder industry. This hampered preparing the impact assessment for this project. The assessment,
therefore, had to rely on aggregate Australia-wide data on the average cost to companies, to the
community and to workers of a traumatic injury or fatality, and apply that to speculative estimates for
the Australian export fodder industry. This data was sourced from Safe Work Australia (2015) to
develop an approximate cost to the Australian export fodder industry, to workers and to the
community from accidents in the Australian export fodder industry.
With the assistance of Tricia Chant (2020), the data from Safe Work Australia on the cost of
workplace injuries according to the type of injury or illness was used to develop an estimate of the
cost of the most likely injuries to occur in the export fodder industry and calculated on a per case
basis, adjusted to 2019-20 dollars. This cost was split between the industry, the workers and the
community, as per Safe Work Australia (2015). Anecdotal information on the average number of
workplace accidents per processing location and an assumed distribution among three tiers of the
export fodder industry in Australia (upper, middle and lower) was then applied to develop an average
industry cost for each workplace safety incident, as well as a cost of each incident to the workers and
to the community. An assumed reduction in the number of incidents across the industry arising from
improved workplace safety was then applied to estimate the potential benefits for the industry, for the
workers and for the community.
Offsetting these benefits are the added costs to the industry to invest in improving workplace safety.
An estimate of the initial expense required to address the deficiencies identified in the audit for this
project was developed on advice from Tricia Chant (2020) and an assumed distribution among three
tiers of Australia’s export fodder industry, with a phase-in period. An estimate of the annual operating
cost to maintain the workplace safety standards was also developed, with a phase-in period.
The key assumptions are captured in Table 8.
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Table 8:

Summary of assumptions for Fodder Safe project

Variable

Assumption

Average cost to the industry for
each workplace safety incident

$6,290
(range of $5,660 to $6,915)

Average cost to the workers for
each workplace safety incident
Average cost for the community
from each workplace safety
incident
Reduction in the number of
workplace safety incidents
Years to full improvement
First year of benefit
Phase-in for industry investment
in improved workplace safety
Average per company spend on
workplace safety (initial)
Average maintenance cost per
company
Attribution to project
Management cost multiplier

$96,810
(range of $87,130 to
$106,490)
$22,830
(range of $20,370 to
$24,895)

Source
Poimena Analysis, based on Safe
Work Australia (2015) and Chant
(2020)
Poimena Analysis, based on Safe
Work Australia (2015) and Chant
(2020)
Poimena Analysis, based on Safe
Work Australia (2015) and Chant
(2020)

50%

Poimena Analysis estimate

10
2021

Poimena Analysis estimate
Poimena Analysis estimate

10 years

Poimena Analysis estimate

$3,000
$2,900

10%
(range of 7.5% to 12.5%)
1.10

Poimena Analysis estimates,
based on Chant (2020)
Poimena Analysis estimates,
based on Chant (2020)
Poimena Analysis assumption
AgriFutures Australia cost

Other impacts identified but not valued
None of the impacts identified in Table 55 have been specifically valued because of a lack of
available data. However, the method used for the indicative estimates implicitly provides valuation for
the economic impacts listed in Table 5. The impacts that have not been captured in this valuation are:
•
•
•
•

A better image of the export fodder industry as an industry that takes WHS seriously.
Spillover impacts to the community for WHS, particularly for the rural communities in which the
fodder processing sites are located.
A significant number of the processing plants are located in smaller rural centres and provide a
vital source of jobs in areas where job opportunities are limited. There are social benefits from
having a positive workplace safety image.
The presence of the processing plants helps maintain or even increase the population of these
rural towns, bringing important social linkages through a stronger community, such as sporting
and other clubs, religious communities, education and retail services.

These impacts were not valued because of a lack of available information on these spillovers. This is
not to say that these impacts are not valuable and important. They are very important, but the
methodology and lack of data does not enable valuation.
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Results
All past costs and benefits were expressed in 2019-20 dollar terms using the Implicit Price Deflator
for Gross Domestic Product (ABS, 2020). All benefits after 2019-20 were expressed in 2019-20 dollar
terms. All costs and benefits were discounted to 2019-20 using a discount rate of 5%. A reinvestment
rate of 5% was used for estimating the MIRR. The base analysis used the best estimates of each
variable, notwithstanding a high level of uncertainty for many of the estimates. All analyses ran for a
period of 30 years after 2019-20.
Two sets of investment criteria are reported for the investment (all of which comes from AgriFutures
Australia). The first is the investment criteria for the export fodder industry alone, with none of the
benefits to the community and workers included (Table 9). Note that the first year of benefits is 201920 (year 0), as per the CRRDC guidelines (CRRDC, 2018). The second set of investment criteria is
the national returns from the investment in the project into workplace safety (Table 10).
The present value of the benefits is the gross industry benefits, with no deduction for the cost to
industry of implementing the changes to workplace safety. The present value of costs is the initial
investment in the project by AgriFutures Australia as well as the implementation costs for the
industry. As can be seen from Table 9, the returns to industry from the investment are small and, on a
NPV basis, negative. This reflects the assumption about the industry’s relative share of the total
benefits from an improvement in workplace safety is smaller than it is for the community and to the
workers. The BCR was 0.78 and the MIRR was 3.6%.
From a national perspective (Table 10), the returns from the investment are significant, with a net
present value return of $2.85 million after 30 years, a BCR of 15.5, and a MIRR of 15.4%.
As note previously, great caution must be exercised in interpreting these results because they are
based on the Australian average cost of a workplace safety incident. The cost of such an incident in
the export fodder industry may be greater or less than the national average used here.
Table 9:

Investment criteria for the export fodder industry from investment (discount rate
5%)

Investment criteria
Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
Internal rate of return (%)
Modified internal rate of return (%)

0
0.00
-0.12
-0.12
0.00
na
na

5
0.02
-0.13
-0.11
0.13
-36.7%
-22.7%

Years from last year of investment
10
15
20
25
0.05
0.09
0.12
0.14
-0.15
-0.17
-0.18
-0.19
-0.10
-0.08
-0.06
-0.05
0.35
0.53
0.64
0.72
-12.2%
-4.1%
-0.6%
+1.2%
-6.1%
-0.6%
+1.8%
+2.9%

na

not available

Table 10:

Investment criteria for Australia from investment (discount rate 5%)

Investment criteria
Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
Internal rate of return (%)
Modified internal rate of return (%)
na

not available

0
0.00
-0.12
-0.12
0.00
na
na

5
0.34
-0.13
0.21
2.56
+28.0%
+17.1%

Years from last year of investment
10
15
20
25
1.06
1.78
2.34
2.78
-0.15
-0.17
-0.18
-0.19
0.91
1.61
2.16
2.59
7.04
10.56
12.85
14.41
+40.7% +42.5% +42.7% +42.8%
+22.2% +20.7% +18.6% +16.8%
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30
0.16
-0.20
-0.04
0.78
+2.3%
+3.6%

30
3.13
-0.20
2.92
15.52
+42.8%
+15.4%

The annual cash flows of undiscounted benefits and costs to the export fodder industry for the
investment are shown in Figure 1. The flow of the undiscounted benefits and costs to the nation from
the investment are shown in Figure 2.
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Sensitivity analyses
The results above are the base case. While virtually all of the data used in this assessment are
speculative, some variables are particularly uncertain:
•
•
•
•

The discount rate
The average cost of each workplace safety incident that occurs before and after the investment
(for the industry, the community and for workers)
The average initial costs and additional annual cost for workplace safety
Attribution of the benefits to the project.

Sensitivity analyses were carried out for these variables, with results reported in Tables 10 to 17. All
sensitivity analyses were performed on the total investment using only a 5% discount rate (except
Table 11) with benefits taken over the 30-year period. All other parameters were held at their base
values for the sensitivity analyses.
Table 11 shows that the investment results for the industry change response to the discount rate
chosen. For example, the NPV to the industry changes from being negative to very slightly positive
with a discount rate of 2% (rather than 5%), while the BCR changes from being less than 1 to slightly
greater than 1.
Table 11:

Sensitivity of industry returns to discount rate (total AgriFutures Australia
investment, 30 years)

Criterion
Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
MIRR (%)

2%
0.25
-0.24
0.01
1.02
+2.1%

Discount rate
Base (5%)
0.16
-0.20
-0.04
0.78
+3.6%

8%
0.11
-0.18
-0.07
0.58
+7.4%

The national returns on the investment (i.e. returns to the industry plus community plus worker)
demonstrate some sensitivity to the change in discount rate (Table 12). The NPV ranges from just
$1.87 million over 30 years with the discount rate at 8%, to $4.67 million when the discount rate is
2%. The BCR lifts from 11.31 at an 8% discount rate to just over 20 with the discount rate set at 2%.
Table 12:

Sensitivity of national returns to discount rate (total AgriFutures Australia
investment, 30 years)

Criterion
Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
MIRR (%)

2%
4.91
-0.24
4.67
20.46
+13.7%

Discount rate
Base (5%)
3.13
-0.20
2.92
15.52
+15.4%

8%
2.06
-0.18
1.87
11.31
+17.2%

Table 13 provides a sensitivity analysis for industry returns from the investment to a 10% variation in
the change in the average cost of a workplace safety incident that occurs pre- and post-implementation
of workplace safety improvement.
Table 14 shows the sensitivity of returns to the nation to the average cost of a workplace safety
incident that occurs pre- and post-implementation of workplace safety improvement.
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The high case scenario is at a 10% higher cost per workplace incident and allows for a 10% greater
reduction in the number of workplace accidents assumed in the industry post-implementation
compared with the base case. The low case scenario is at a 10% lower cost per workplace incident and
a 10% lesser reduction in the number of workplace accidents assumed in the industry postimplementation compared with the base case.
The investment criteria for the industry changes significantly with the change in the average cost of
each workplace safety incident that occurs pre- and post-implementation. Under the high average cost
case there is a small positive NPV return to the industry and a BCR of greater than 1. On the other
hand, the low average cost case results in a negative return to the industry, both on NPV and MIRR
criteria.
The investment criteria for the nation show notable sensitivity to the change in the average cost of a
workplace safety incident, with the BCR ranging between 9.43 and 23.47. Even in the low average
cost case, the investment criteria for the nation are still positive, with an NPV of $1.70 million and an
MIRR of 13.6%.
Table 13:

Sensitivity of industry returns to the average cost of each workplace safety
incident that occurs (total AgriFutures Australia investment, 5% discount rate, 30
years)

Criterion

Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
MIRR (%)
Table 14:

Average cost of a workplace safety incident
Low
(-10%)
0.09
-0.20
-0.11
0.47
-0.9%

Base
0.16
-0.20
-0.04
0.78
+3.6%

High
(+10%)
0.24
-0.20
0.04
1.17
+5.8%

Sensitivity of national returns to the average cost of each workplace safety
incident that occurs (total AgriFutures Australia investment, 5% discount rate, 30
years)

Criterion

Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
MIRR (%)

Average cost of a workplace safety incident
Low
(-10%)
1.90
-0.20
1.70
9.43
+13.6%

Base
3.13
-0.20
2.92
15.52
+15.4%

High
(+10%)
4.73
-0.20
4.53
23.47
+16.8%

Table 15 shows the sensitivity of the investment criteria for the export fodder industry to the
assumption regarding average capital cost and the average annual operating costs. The high case
shows the returns from a 10% lower capital and annual operating cost compared with the base case,
while the low case shows a 10% higher capital and annual operating cost.
Table 16 shows the sensitivity of the national investment criteria to changing the assumed capital and
annual operating costs.
The investment criteria for the industry are shown to be relatively insensitive to the change in the cost
involved in improving workplace safety within the industry. There are only small changes in all the
investment criteria for the industry.
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The national investment criteria are also not sensitive to the changing assumptions on the capital and
annual operating costs for the industry. This is not surprising given that the costs are very small
compared with the national benefits.
Table 15:

Sensitivity of industry returns to the assumed capital cost and annual operating
cost for workplace safety (total AgriFutures Investment, 5% discount rate, 30
years)

Criterion

Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
MIRR (%)
Table 16:

Capital and annual cost of Workplace Safety
Low
(10% higher)
0.16
-0.21
-0.55
0.74
+3.2%

Base
0.16
-0.20
-0.04
0.78
+3.6%

High
(10% lower)
0.16
0.19
-0.03
0.83
+4.1%

Sensitivity of the national returns to the assumed capital cost and annual
operating cost for Workplace Safety (total AgriFutures investment, 5% discount
rate, 30 years)

Criterion

Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
MIRR (%)

Capital and annual cost of Workplace Safety
Low
(10% higher)
3.13
-0.21
2.91
14.80
+15.4%

Base
3.13
-0.20
2.92
15.52
+15.4%

High
(10% lower)
3.05
-0.19
2.88
16.31
+15.4%

Table 17 provides a sensitivity analysis for the industry to a change in the attribution of the project for
the benefits flowing to industry. The investment criteria vary somewhat with the change in attribution,
but the NPV remains negative and the BCR is below 1, even with the high level of attribution. The
industry returns would break even with the attribution at 12.9%.
The investment criteria for Australia are more sensitive to the change in the attribution of the project.
Table 18 provides the results. As can be seen, the BCR ranges between 11.64 and 19.40, while the
MIRR is between 4.4% and 16.2%. For the national investment criteria to break even, attribution
would need to be at a low of 0.6%.
Table 17:

Sensitivity of industry returns to the change in project’s attribution to the
benefits (total investment, 5% discount rate, 30 years)

Criterion

Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
MIRR (%)

Attribution
Low
(7.5%)
0.12
-0.20
-0.08
0.58
+1.5%
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Base
(10%)
0.16
-0.20
-0.04
0.78
+3.6%

High
(12.5%)
0.20
-0.20
-0.01
0.97
+4.8%

Table 18:

Sensitivity of national returns to the change in project’s attribution to the
benefits (total investment, 5% discount rate, 30 years)

Criterion

Attribution

Present value of benefits ($m)
Present value of costs ($m)
Net present value ($m)
Benefit-cost ratio
MIRR (%)

Low
(7.5%)
2.34
-0.20
2.14
11.64
+4.4%

Base
(10%)
3.13
-0.20
2.92
15.52
+15.4%

High
(12.5%)
3.91
-0.20
3.71
19.40
+16.2%

Figure 3 shows a comparison of the range of BCRs for the export fodder industry from the sensitivity
analyses on the variables that were considered.
Figure 4 shows the comparison for the national BCRs from the sensitivity analyses. The charts
highlight that the results are most sensitive to the improvement in the average cost of each incident
(which is both the average cost incurred for incident and the improvement in frequency of incidents).
The results are also somewhat sensitive to the discount rate used and the project attribution. The
results are least sensitive to the capital and ongoing maintenance costs to improve workplace safety.
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Distribution analyses
A natural extension of sensitivity analysis is to use stochastic modelling to incorporate multiple
assumptions and the uncertainty associated with each input (ranges). The results are based on input
distributions for key assumptions set using three-point estimates for each variable. Strong positive
correlations were assumed for costs per workplace safety incident for a company, employer and
community.
Results (shown in Figure 5) highlight the stark difference in economic returns at a national level
between timeframes. On a 10-year (orange) evaluation period at a 5% discount rate, there is an 80%
chance the program will generate economic returns between a BCR of 6 to 8. On a 20-year (blue)
evaluation period at a 5% discount rate, there is a 60% chance the program will generate economic
returns between BCRs of 12 to 14.
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Figure 5:

BCR distribution combining multiple assumptions with ranges

Confidence ratings
As noted previously, the investment analysis results are highly dependent on the assumptions made,
almost all of which are uncertain. There are two factors that warrant recognition. The first is the
coverage of benefits. Where there are multiple types of benefits, it is often not possible to quantify all
that may be linked to the investment. The second factor involves uncertainty about the assumptions
made, including the linkage between the research and the assumed outcomes and impacts.
A confidence rating based on these two factors has been given to the results of the investment analysis
(Table 19Table 19:
Confidence in analysis of project). The rating categories used are high,
medium, and low, where:
High

A good coverage of benefits or reasonable confidence in the assumptions made

Medium

Only a reasonable coverage of benefits or some uncertainties in assumptions made

Low

A poor coverage of benefits or many uncertainties in assumptions made

Table 19:

Confidence in analysis of project

Coverage of benefits

Confidence in assumptions

Medium

Low
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Conclusions
Workplace safety is an important issue for any industry, with an increasing focus in state government
legislation, including the enactment in some states of Workplace Manslaughter legislation.
AgriFutures Australia’s investment in the project PRJ-010828 Export Fodder Workplace Safety
Standards is the industry’s first such investment in this issue and provides a positive, first step to
developing a sharper focus on workplace safety for the industry.
There is very little, if any, available information to inform this impact assessment of the project. The
assessment had to draw on aggregate Australia-wide data on the average cost to companies, to the
community and to workers of a traumatic injury or fatality. This was applied to prepare speculative
estimates for the Australian export fodder industry. These estimates should therefore be read as a
guide for the potential return from AgriFutures Australia’s investment in the current project and future
projects with the objective of reducing the risk and incidence of traumatic workplace injuries, as well
as other lost-time injuries.
Based on the significant assumptions made for the assessment, AgriFutures Australia’s investment of
$0.2 million (in present value terms) in the project on Workplace Safety audits has produced a total
gross direct benefit to the industry of $0.16 million attributed to the project over 30 years. This
provides a negative NPV of -$0.04 million with a BCR of 0.78 (at a 5% discount rate). Over 30 years,
there was an IRR of 2.3% and a MIRR of 3.6%.
On this basis alone, the investment seems to be poor value for money. However, it ignores the
benefits of an improved ability of companies and the industry to attract and retain high-value
employees and the better safety image of the industry, neither of which were able to be valued.
As well, it does not take into account the much larger community and worker benefits that flow from
a safer workplace. The results from this impact assessment suggest that once these benefits are taken
into account, the project has a gross national benefit of $3.13 million, with a NPV of $2.92 million.
The BCR at a national level was 15.52, with an IRR of 42.8% and a MIRR of 15.4%. On this
measure, AgriFutures Australia’s investment is a significant success.
A conservative approach has been taken with the assumptions used. As well, the dearth of data meant
that the assumptions and estimates were highly speculative. Sensitivity analysis on some of these
assumptions shows that the results are sensitive to certain assumptions, notably the average cost of
each workplace safety incident. Overall, the sensitivity analysis shows that at an industry level, the
NPV of the project could be slightly positive, with lower average cost of each workplace safety
incident. At the national level, the NPV could be as high as $4.53 million with a BCR of 23.5, or as
low as $1.70 with a BCR of 9.43.
These results exclude some economic and social benefits that could not be valued. This includes
spillover impacts to the community for WHS, particularly for the rural communities in which the
fodder processing sites are located. It also includes social benefits of shoring up employment in rural
communities, with the attendant social benefits that maintaining or even growing populations bring to
rural towns.
In summary, the Export Fodder Workplace Safety Standards project is a good, positive investment by
AgriFutures Australia, but more work needs to be done to capitalise on this first step. If nothing
further is done, no benefits will accrue, at either and industry or national level.
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Recommendations
Two recommendations arise from the impact assessment. They are designed to give guidance to
AgriFutures Australia about steps it can take to help the industry realise the potential gains from
improving workplace safety.
1.

Conduct an industry-wide, confidential survey to gather statistics on workplace safety in
the export fodder industry.

As noted throughout the report, there was no statistical information about workplace safety incidents
in the Australian export fodder industry. The audit conducted through project PRJ-010828 did not
provide any baseline data on the incidence of workplace safety accidents and lost-time injuries. This
is vital to inform the industry as a whole, and to use as a basis for measuring improvement.
It is recommended that AgriFutures Australia address this lack of statistical information by funding a
project to conduct an industry-wide, confidential survey of export fodder companies to gather and
collate the necessary statistics. This should include the number of lost-time injuries, total time lost,
lost-time injury frequency rate, and lost-time injury duration rate, preferably for more than one year.
2.

Follow up with export fodder companies to determine which recommendations from the
Workplace Safety audit have been implemented and the impediments to adoption.

It is important to understand which recommendations from the Workplace Safety audit project have
been implemented by the export fodder companies. This can inform the industry about progress they
need to make to improve workplace safety and the industry culture.
It is recommended that AgriFutures Australia consider funding a follow-up project to understand
which recommendations from the Workplace Safety audit project have been adopted by export fodder
companies, the impediments to adopting the recommendations and how these impediments may be
overcome.
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