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Foreword 
The AgriFutures Thoroughbred Horses Program invests in research, development and extension 
(RD&E) projects to improve the welfare of the thoroughbred horse through all stages of its life. The 
Program supports an efficient breeding system that aims to reduce the average number of serves per 
pregnancy, increase live foals delivered, and increase the number of foals that are parent-verified as 
thoroughbreds each year. The Program is funded by AgriFutures Australia through statutory levies 
paid by thoroughbred breeders and voluntary contributions made by the racing industry. The Program 
also receives matching funding from the Australian Government. 

The purpose of evaluating Program investments is to ensure that the Program is delivering economic 
benefits and having impact in the thoroughbred horses industry. AgriFutures Australia conducts 
economic evaluations of its Programs as they near the end of their five-year RD&E cycles. This 
process provides accountability to the AgriFutures Australia Board, levy payers and Government. 

The economic evaluation of the AgriFutures Thoroughbred Horses Program used 13 projects and the 
impacts from five were valued. Funding for these five projects totalled approximately $2.15 million 
(present value terms) and produced aggregate total expected benefits of $19.49 million (present value 
terms). This gave an estimated benefit-cost ratio of 9.1 to 1. When the benefits of the impacts valued 
($19.49 million) were compared with the total investment in all projects in the population ($5.7 
million), the benefit-cost ratio was 3.4 to 1. 

It can be concluded, given the assumptions made in valuing the impacts, that a benefit-cost ratio for 
investment in Thoroughbred Horses Program projects lies somewhere between 3.4 and 9.1 to 1. 

This report is an addition to AgriFutures Australia’s diverse range of research publications and forms 
part of the Thoroughbred Horses Program, which aims to support RD&E that improves the 
sustainability, productivity and competitiveness of the Australian thoroughbred industry. Most of 
AgriFutures Australia’s publications are available for viewing, free download or purchase online at 
www.agrifutures.com.au. 

 

John Smith 
General Manager, Research  
AgriFutures Australia 
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Executive summary 
What the report is about 
This report presents the results of an economic impact assessment of projects funded under the 
AgriFutures Thoroughbred Horses Program Strategic RD&E Plan (2017-2022). 

 

Who is the report targeted at? 
The information contained in the report is targeted at AgriFutures Australia and Program 
management, stakeholders within the thoroughbred horses industry, and the wider Australian 
community. Other target audiences include the Australian Government and the Council of Rural 
Research and Development Corporations (CRRDC). 

 

Background 
AgriFutures Australia manages the Thoroughbred Horses Program and invests in research, development 
and extension (RD&E) projects using an industry-agreed five-year plan. In November 2021, the 
Thoroughbred Horses Program Strategic RD&E Plan 2017-2022 was nearing completion and a new 
Plan was being developed for the next five years. An economic evaluation of past RD&E investment 
was required by AgriFutures Australia as a key input to guide the new Strategic RD&E Plan. 

 

Aims and objectives 
The purpose of evaluating Program investments is to ensure that the Program is delivering economic 
benefits and having impact in the thoroughbred horses industry. AgriFutures Australia conducts 
economic evaluations of its Programs as they near the end of their five-year RD&E cycles. This 
process provides accountability to the AgriFutures Australia Board, levy payers and Government. 

The specific terms of reference for the project were to provide AgriFutures Australia with a rigorous 
and CRRDC-compliant economic evaluation that would: 

1. Inform industry, the community and the Australian Government about the net benefits derived 
from investment in AgriFutures Thoroughbred Horses Program projects. 

2. Support RD&E planning and decision-making through detailing returns on investment from 
past RD&E projects (2017-2021). 

3. Signal to researchers and collaborators how research projects and research performance are 
evaluated by AgriFutures Australia. 

4. Ensure good governance and transparency in the administration and management of the 
AgriFutures Thoroughbred Horses Program. 
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Beneficiaries 
The beneficiaries of this report will be AgriFutures Australia management, the Australian 
Government, the Australian community, the CRRDC and the Australian thoroughbred breeding and 
racing industries. 

 

Methods used 
The process used to select investments for this evaluation was in accord with the Cross-RDC Impact 
Assessment Program Guidelines (CRRDC, 2018), as well as the evaluation requirements of 
AgriFutures Australia. The process entails the definition of the population of projects in the Program, 
a scanning process to identify projects with significant impacts, and an economic evaluation of the 
significant benefits compared with not only the costs of the projects that contributed to the benefits 
but also costs of all projects in the population. 

AgriFutures Australia provided an original list of 18 projects for inclusion in the Thoroughbred 
Horses Program evaluation. Based on the terms of reference and previous AgriFutures Australia 
impact assessments (e.g., Agtrans Research, 2018; Clarke, 2019), 13 projects were selected for 
evaluation. 

Information on each project was assembled from original proposals, project agreements, final reports 
and any progress reports or other relevant publications and documentation. Assistance was rendered 
by AgriFutures Australia personnel, the Australian thoroughbred breeding and racing industries, and 
members of the AgriFutures Thoroughbred Horses Advisory Panel. The potential impacts from each 
investment were identified and described in a triple bottom line context. Some of the impacts 
identified were then valued in monetary terms. 

The present value of benefits (PVB) and the present value of costs (PVC) were used to estimate 
investment criteria of net present value (NPV) and benefit-cost ratio (BCR) at a discount rate of 5%. 
The PVB and PVC are the sums of the discounted streams of benefits and costs. The internal rate of 
return (IRR) was estimated from the annual net cash flows. The modified internal rate of return 
(MIRR) was estimated using a re-investment rate of 5%. All costs and benefits were expressed in 
2020-21 dollar terms (the most recently completed financial year) and discounted to 2020-21. 
Investment criteria were estimated for zero, five, 10, 15, 20, 25, and 30 years from the year of last 
research investment for the Program. However, the 30-year benefit timeframe was used in summary 
performance reporting and in all sensitivity analyses. 

Cost of each project included the cash contributions of the Program (including both AgriFutures 
Australia and industry investment), as well as any other resources contributed by third parties (e.g., 
researchers, both as cash and in-kind). Program management costs were sourced and included in the 
analysis and any additional costs (e.g., commercialisation and extension) required to achieve uptake 
were considered. A counterfactual was developed and recognised previous investment and the 
possibility of investment occurring outside the Program and being supported by other funding parties 
(e.g., Racing Australia) in the absence of AgriFutures Australia support. 

Analyses were undertaken for total benefits that included future expected benefits. A degree of 
conservatism was used when finalising assumptions. Sensitivity analyses were undertaken for 
discount rate. 

Two analyses were carried out at the Thoroughbred Horses Program level. The first analysis referred 
to projects where significant impacts were identified and valued. In the first instance, the PVB was 
compared with the specific investment in the projects (a total of five projects) generating the benefits. 
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This process was likely to estimate an upper bound set of investment criteria for Program investments 
as the analysis focused on the highest-impact projects. 

The second Program-level analysis refers to the same set of valued benefits from the five projects but 
compared them with the total investment in the project population (13 projects). As there are likely to 
be some positive benefits from the projects where impacts were not valued, the results from this 
second analysis are likely to present a lower bound set of investment criteria for the Program. 

 

Results and key findings 
Total investment in the five projects where impacts were valued totalled approximately $2.15 million 
(present value terms) and produced aggregate total expected benefits of $19.49 million (present value 
terms). This gave an estimated NPV of $17.34 million, a BCR of 9.1 to 1, an IRR of 21.9% and 
MIRR of 11.6%. The five projects that were valued represented approximately 37.7% of total funding 
for the 13 projects in the evaluation population. 

When the benefits of the impacts valued were compared with the total investment in all 13 projects in 
the population, this lowered the investment criteria. Funding for all projects in the population totalled 
approximately $5.7 million (present value terms). When compared with the same value of benefits for 
the five projects ($19.49 million), the investment produced an estimated NPV of $13.79 million 
(present value terms), a BCR of 3.4 to 1, an IRR of 13.4% and a MIRR of 8.6%. 

It can be concluded, given the assumptions made, that the BCR for investment in AgriFutures 
Thoroughbred Horses Program projects (2017-2022) lies somewhere between 3.4 and 9.1 to 1. This is 
a stronger result than is typically achieved across the CRRDC program. It is likely that the strong 
result is due to both ‘greenfield’ investment (this is the first set of investments funded by the 
thoroughbred levy) and the high returns that are possible from protecting industry social licence to 
operate. 

 

Implications for relevant stakeholders 
The result from the analysis show that industry, the community and the Australian Government are 
expected to derive significant net benefits from investment in AgriFutures Thoroughbred Horses 
Program projects made between 1 July 2017 and 31 December 2021. 

 

Recommendations 
Evaluation results should inform AgriFutures Australia and industry input into the preparation of the 
next five-year Strategic RD&E Plan for the thoroughbred breeding and racing industries. The 
consultant charged with facilitating the Plan is aware of findings from the economic evaluation. 

 

It can be concluded, given the assumptions made, that the BCR for 
investment in AgriFutures Thoroughbred Horses Program projects 

(2017-2022) lies somewhere between 3.4 and 9.1 to 1. This is a stronger 
result than is typically achieved across the CRRDC program. 
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Introduction 
Background 
AgriFutures Australia manages the Thoroughbred Horses Program and invests in research, development 
and extension (RD&E) projects using an industry-agreed five-year Strategic RD&E Plan. The Plan is 
endorsed by the Board for implementation by the Thoroughbred Horses Advisory Panel.  

In November 2021, the AgriFutures Thoroughbred Horses Program Strategic RD&E Plan 2017-2022 
was nearing completion and a new Plan was being developed for the next five years. An economic 
evaluation of past RD&E investment was required as a key input to guide the new RD&E Plan. 

 

Economic evaluation objectives 
The objectives of this study were to provide AgriFutures Australia with a rigorous and Council of 
Rural Research and Development Corporation (CRRDC)-compliant economic evaluation that would: 

1. Inform industry, the community and the Australian Government about the net benefits derived 
from investment in AgriFutures Thoroughbred Horses Program projects. 

2. Support RD&E planning and decision-making through detailing returns on investment from 
past RD&E projects (2017-2021). 

3. Signal to researchers and collaborators how research projects and research performance are 
evaluated by AgriFutures Australia. 

4. Ensure good governance and transparency in the administration and management of the 
AgriFutures Thoroughbred Horses Program. 

 

Evaluation approach 
Project objectives were delivered through the discharge of seven tasks: 

1. Receipt of project information from AgriFutures Australia for 18 Thoroughbred Horses 
Program RD&E projects that commenced after 30 June 2017 and delivered substantial 
milestones before 31 December 2021. 

2. Review of projects and selection of those investments that had a total investment by 
AgriFutures Australia of more than $25,000 (nominal) reported during the period 30 June 
2017 to 31 December 2021. A $25,000 threshold had been applied to other recently 
completed economic evaluations of AgriFutures Australia’s investment and is used to exclude 
investments such as Program reviews and conference attendance (see, for instance, Agtrans 
Research, 2018 and Clarke, 2019). 

3. Review the selected projects in a logic framework that described objectives, activities, and 
outputs, outcomes and potential impacts. Review draft logic frameworks with project 
Principal Investigators to confirm potential and actual impacts. 

4. Cluster projects into a relevant group for cost-benefit analysis. A single cluster was 
appropriate given most projects addressed thoroughbred horse breeding. 
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5. Complete an assessment of impacts across the triple bottom line, public versus private 
impacts, distribution of private impacts, impacts on other Australian industries, impacts 
overseas and project alignment with national research priorities.  

6. Undertake quantitative cost-benefit analysis consistent with CRRDC guidelines and 
procedures, describe impacts valued and not valued, the counterfactual, attribution to 
AgriFutures Australia research, and sources of analysis data. Prepare relevant spreadsheet 
models and report investment criteria (present value of benefits, present value of costs, net 
present value, benefit-cost ratio, internal rate of return and modified internal rate of return) for 
core data and sensitivity tests at five-yearly intervals for 30 years. 

7. Complete evaluation reporting, including preparation of a draft report in the relevant 
AgriFutures Australia final report template and submission to AgriFutures Australia. Consider 
and incorporate comments received on the draft. Prepare and submit the final AgriFutures 
Thoroughbred Horses Program economic evaluation (2017-2022) report. 
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Project population for evaluation 
The initial project population considered for evaluation and supplied by AgriFutures Australia 
consisted of 18 RD&E projects. Based on the evaluation’s objectives and population definition 
described previously, five projects were excluded from the population because they were less than the 
total AgriFutures Australia investment threshold of $25,000 (nominal). These projects were: 

• PRJ-011745 – Peer review of PRJ-011162 (thoroughbred breeding economic impact) 

• PRJ-011357 – A postgraduate scholarship, Laura Nath, University of Adelaide 

• PRJ-012858 – Mid-term review of the Interim Thoroughbred Five Year RD&E Plan 2017-2022 

• PRJ-011758 – Coxiella burnetii infection in association with equine abortion 

• PRJ-013100 – Edits to the interim Thoroughbred Five Year RD&E Plan 2017-2022 

Thus, the final Thoroughbred Horses Program project population for evaluation consisted of 13 
projects. Table 1 shows the list of projects included in the economic evaluation. 

 

Table 1: Project population for the AgriFutures Thoroughbred Horses Program economic 
evaluation 

No. Project code Project title Start Finish AgriFutures 
investment 

1 PRJ-011162 Measurement of economic impact of the 
Australian thoroughbred breeding industry 

2/3/2018 3/8/2018 78,500  

2 PRJ-011251 Wellbeing from pregnancy to racing – horse 
demographics 

15/6/2018 12/9/2019 225,638  

3 PRJ-011628 Rapid diagnosis of infectious agents of equine 
reproductive loss 

31/1/2019 31/3/2020 140,000  

4 PRJ-011237 Computational modelling of limb loads from 
galloping horses on different tracks 

20/8/2018 29/5/2020 479,096  

5 PRJ-011268 PhD understanding, reducing the effects of heat 
stress on thoroughbred stallion fertility 

29/5/2018 1/7/2020 64,000  

6 PRJ-011159 Non-invasive ventilatory support for foals 2/10/2018 31/10/2020 67,994  
7 PRJ-012730 The Thoroughbred Welfare Initiative 7/6/2020 15/12/2020 195,020  
8 PRJ-011233 Improved bacterial identification and antimicrobial 

susceptibility testing 
28/9/2018 31/12/2020 54,000  

9 PRJ-011248 The uterine microbiome – key to equine infertility? 2/10/2018 28/2/2021 471,650  
10 PRJ-011192 Improving jockey safety through virtual reality and 

biomarkers of concussion 
19/10/2018 15/5/2021 1,053,416  

11 PRJ-012093 Rapid point-of-care diagnosis of equine Hendra 
Virus using LAMP technology 

15/5/2020 15/6/2021 209,618  

12 PRJ-012062 Diagnostic imaging to reduce thoroughbred racing 
fatality 

1/7/2020 1/12/2021 36,417  

13 PRJ-011271 Wellbeing: Racing demographics, reasons for 
retirement and post-racing destinations 

20/6/2018 30/12/2021 395,000  

Source: AgriFutures Australia 
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Evaluation method 
The evaluation approach was to identify and briefly describe objectives, outputs, outcomes and 
potential impacts for each project investment (Appendix 1). Results were cross-checked with project 
Principal Investigators and a preliminary qualitative analysis was prepared. The individual project 
outcomes and impacts were then integrated and described at the aggregate Thoroughbred Horses 
Program level. The principal economic, environmental, and social impacts at the Program level were 
then summarised in a triple bottom line table. 

Some but not all of these impacts were then valued in monetary terms. Based on the extent of impact 
associated with each project in the above process, selected projects were chosen for valuation of their 
individual impact or their contribution to an aggregated impact. This resulted in valuation of benefits 
from a total of five projects from the population (13 projects) and these are deemed to represent the 
principal benefits derived from the Thoroughbred Horses Program investment and for which 
appropriate assumptions could be made for valuation. 

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

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

• The benefits for the five projects were aggregated and compared with the costs of all 13 
projects in the population, to provide a lower limit for the Program’s investment criteria. 

The total investment in the 13 projects included in the analysis is shown in Table 2, classified and 
aggregated according to the five priorities of the AgriFutures Thoroughbred Horses Program Strategic 
RD&E Plan 2017-2022.  

The Program has placed most emphasis on projects that aimed to enhance the welfare and safety of 
thoroughbred horses (Priority 1; 66% of total funds invested). 

 

Table 2: Number and total investment in projects in the population, classified and aggregated 
by their Thoroughbred Horses Program Strategic RD&E Plan priority. 

AgriFutures Thoroughbred Horses Program Strategic 
RD&E Plan 2017-2022 priority 

No. of 
Projects 

Total investment 
($ nominal)(a) 

Percentage 
of total value 

Priority 1: Enhanced welfare and safety of thoroughbred 
horses, those who work with them and the sustainability of 
the industry. 

6 3,240,821 66% 

Priority 2: Improved breeding outcomes and foal health and 
development. 3 869,796 18% 

Priority 3: Reduced incidence and impact of diseases and 
parasites in horses. 3 719,918 15% 

Priority 4: Industry training and Program communication and 
extension supported. 0 0 0% 

Priority 5: The industry’s economic contribution and its 
market are understood, and additional RD&E resources 
secured. 

1 78,500 2% 

Total 13 4,909,035 100% 
Source: Project documentation, AgriFutures Australia 
(a) AgriFutures Australia and other funding (cash and in-kind) over the life of the projects 
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Preliminary qualitative assessment 
Members of the AgriFutures Thoroughbred Horses Advisory Panel were contacted in December 2021 
and asked to provide a preliminary assessment of projects making up the RD&E portfolio 2017-2021 
(Table 3). 

The assessment of the benefits of the project to thoroughbred horse breeders and the racing industry 
was inclusive of both the benefits that have accrued to date plus those that are likely to flow to both 
industries into the future. For each project, the Advisory Panel assessed benefits as either high (H), 
medium (M) or low (L). 

 

Table 3: AgriFutures Thoroughbred Horses Advisory Panel assessment of the value of 
Program projects between 2017-2021 

No. Project code Project title H M L 
1 PRJ-011162 Measurement of economic impact of the Australian thoroughbred 

breeding industry    

2 PRJ-011251 Wellbeing from pregnancy to racing – horse demographics    
3 PRJ-011628 Rapid diagnosis of infectious agents of equine reproductive loss    
4 PRJ-011237 Computational modelling of limb loads from galloping horses on 

different tracks    

5 PRJ-011268 PhD Understanding, reducing the effects of heat stress on TB 
stallion fertility    

6 PRJ-011159 Non-invasive ventilatory support for foals    
7 PRJ-012730 The Thoroughbred Welfare Initiative    
8 PRJ-011233 Improved bacterial identification and antimicrobial susceptibility 

testing    

9 PRJ-011248 The uterine microbiome – key to equine infertility?    
10 PRJ-011192 Improving jockey safety through virtual reality and biomarkers of 

concussion    

11 PRJ-012093 Rapid point-of-care diagnosis of equine Hendra Virus using LAMP 
technology    

12 PRJ-012062 Diagnostic imaging to reduce thoroughbred racing fatality    
13 PRJ-011271 Wellbeing: Racing demographics, reasons for retirement and post-

racing destinations    
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Project investment costs 
The following tables show the annual investment (nominal $) made by both AgriFutures Australia 
(Table 4) and other investors (Table 5). Table 6 provides the total investment by year from both 
sources for each project. 

 

Table 4: AgriFutures Australia investment by project for years ending 30 June 2018 to 30 June 
2022 

No. Project code 2018 2019 2020 2021 2022 Total 
1 PRJ-011162 78,500          78,500  
2 PRJ-011251 135,455  90,183        225,638  
3 PRJ-011628   75,590  64,410      140,000  
4 PRJ-011237   470,396  8,700      479,096  
5 PRJ-011268 28,000  8,000  23,000  5,000    64,000  
6 PRJ-011159   29,802  33,192  5,000    67,994  
7 PRJ-012730     95,020  100,000    195,020  
8 PRJ-011233   28,000  21,000  5,000    54,000  
9 PRJ-011248   223,539  243,111  5,000    471,650  
10 PRJ-011192   447,828  323,053  282,535    1,053,416  
11 PRJ-012093     137,563  72,055    209,618  
12 PRJ-012062       29,134  7,283  36,417  
13 PRJ-011271 137,000  117,000  110,000  16,000  15,000  395,000  
 Total 378,955  1,490,338  1,059,049  519,724  22,283  3,470,349  

 

Table 5: Investment by research organisations/others by project for years ending 30 June 2018 
to 30 June 2022 

No. Project code 2018 2019 2020 2021 2022 Total 
1 PRJ-011162           0 
2 PRJ-011251 229,459          229,459  
3 PRJ-011628   133,085  48,525      181,610  
4 PRJ-011237           0 
5 PRJ-011268           0 
6 PRJ-011159   61,387  54,887      116,274  
7 PRJ-012730#           0 
8 PRJ-011233   33,744  33,744      67,488  
9 PRJ-011248           0 
10 PRJ-011192   103,622  90,155  86,592    280,369  
11 PRJ-012093     111,040  106,040    217,080  
12 PRJ-012062       57,654  18,752  76,406  
13 PRJ-011271 90,000  90,000  90,000      270,000  
 Total 319,459  421,838  428,351  250,286  18,752  1,438,686  

# Additional funds were invested in this project by other stakeholders. However, they were not managed by 
AgriFutures Australia. 
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Table 6: Total investment in AgriFutures Thoroughbred Horses Program projects for the years 
ending 30 June 2018 to 30 June 2022 

Year ending 
30 June 

AgriFutures Australia 
investment 

Research organisation  
and other investment Total investment 

2018       378,955        319,459            698,414 
2019     1,490,338        421,838          1,912,176  
2020     1,059,049        428,351          1,487,400  
2021       519,724        250,286             770,010  
2022         22,283          18,752               41,035  

Total   3,470,349    1,438,686    4,909,035  
 

Project administration costs 
Consistent with CRRDC guidelines, it is appropriate to include project overhead costs in the 
economic evaluation. Review of appropriate financial statements for the Thoroughbred Horses 
Program reveals overhead costs consisting of reference panel expenses, program management fees 
and other costs, which add 9% to the AgriFutures Australia project investment (AgriFutures Australia, 
2020). Investment by researchers and other contributors already includes an allowance for 
organisation overheads. 
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Impacts 
Summary of impacts 
Table 7 summarises the contributions of the principal impacts delivered by each of the projects. 
Projects are identified as contributing to one or several of the impact categories and the future 
anticipated impact is represented as follows: 

Significant impact:      

Moderate impact:       

Minor or undetermined impact:      

 

Table 7: Summary of potential impacts from individual Thoroughbred Horses Program projects 

Project code Decreased risk 
of industry 
losing its social 
licence to 
operate through 
poor welfare 
outcomes 

Increased 
thoroughbred 
breeder 
productivity/ 
profitability (e.g., 
foals born, 
disease 
prevented) 

Increased racing 
industry 
productivity/ 
profitability (e.g., 
reduced losses 
from racehorse 
injury) 

Improved 
human health 
outcomes (e.g., 
Hendra Virus 
risk reduction, 
jockey safety 
improvement) 

Increased 
scientific and 
research 
capacity/ 
increased 
industry capacity 

Positive 
contribution to 
regional 
community 
wellbeing from 
more profitable 
and sustainable 
thoroughbreds 

PRJ-011162       
PRJ-011251       
PRJ-011628       
PRJ-011237       
PRJ-011268       
PRJ-011159       
PRJ-012730       
PRJ-011233       
PRJ-011248       
PRJ-011192       
PRJ-012093       
PRJ-012062       
PRJ-011271       

 

Impacts across the triple bottom line 
Table 8 categorises all identified impacts against triple bottom line categories, i.e., economic, 
environmental and social impacts. Some projects contributed to more than one impact category. No 
environmental impacts were identified. 
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Table 8: Triple bottom line categories of impacts from AgriFutures Thoroughbred Horses 
Program investment 

Thoroughbred horses 
industry 

Triple bottom line categories and distribution of impacts from  
AgriFutures Thoroughbred Horses Program investment 

Other industries Public Overseas 
Economic impacts 
Maintained social licence to 
operate with improved 
thoroughbred welfare 

Progress with improved 
breeding efficiency increasing 
thoroughbred breeder 
productivity/profitability 

Reduced racing horse injury 
increasing racing industry 
productivity/ profitability 

Reduced horse and human 
illness caused by diseases 
including Hendra Virus 

Reduction in the 
incidence of disease, in 
other horse breeds and 
industries 

Improved health 
outcomes for 
participants in other 
sports using 
concussion biomarkers 
developed as part of 
this Program 

Improved public 
policymaking with 
comprehensive 
economic data on the 
importance of the 
thoroughbred breeding 
industry 

More sustainable and 
profitable overseas horse 
racing industries with 
adoption of findings from 
Program projects – 
especially relevant to 
industries with close ties 
to Australia, e.g., New 
Zealand, Hong Kong, 
United Kingdom and 
Ireland 

Environmental impacts 
Nil.    
Social impacts 
Improved human health 
outcomes with less risk of 
zoonotic infection and jockey 
injury 

Increased scientific and 
research capacity/increased 
industry capacity 

 Increased scientific 
capacity 

Reduced cost to the 
public health system 
from horse zoonotic 
diseases and injury 

 

 

Public versus private impacts 
It is anticipated that the majority of impacts and potential impacts identified will produce private 
economic benefits for the thoroughbred breeding and racing industries. Some public benefits will be 
realised through improved human health, capacity and flow-on economic benefits for regional 
communities (Table 8).  

 

Distribution of impacts along the supply chain 
Key impacts resulting from the projects included in the analysis are primarily related to decreased risk 
of the thoroughbred breeding and racing industries losing their social licence to operate and foregoing 
industry profit. It is likely that the benefits of such impacts will be distributed along both the 
thoroughbred breeding and racing industry supply chains. The breeding industry supply chain 
includes professional service providers (insurance, legal, accounting, agronomists, etc.), fencing 
contractors, feed manufacturers, horse transporters, pharmaceutical medicine suppliers, and 
veterinarians. The racing industry supply chain consists of thoroughbred horse breeders, those who 
supply inputs to breeders, racehorse owners, trainers, jockeys, bookmakers, and racing officials.  
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Impacts on other industries 
Impacts on other industries may include a reduction in the incidence of disease in other horse breeds 
and industries. Impacts may also be realised in relation to improved health outcomes for participants 
in other sports using concussion biomarkers developed as part of a Program project. 

 

Impacts on overseas interests 
Impacts are expected to occur when overseas thoroughbred breeding and racing industries adopt 
research findings, e.g., research in relation to abortion prevention. Industries most likely to benefit are 
those with close ties to the Australian industry, i.e., those sharing bloodstock and knowledge (New 
Zealand, Hong Kong, United Kingdom and Ireland). 

 

Match with national and rural R&D priorities 
The Australian Government’s National Science and Research Priorities and Rural R&D Priorities are 
reproduced in Table 9. The projects included in this analysis have contributed to National Science and 
Research Priority 8 (Improving health outcomes for all Australians) and Rural R&D Priorities 1 and 2.  

 

Table 9: The Australian Government’s National Science and Research Priorities and Rural R&D 
Priorities 

Australian Government 
National Science and Research Priorities (2015) Rural R&D Priorities (2021) 

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

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

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

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

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

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

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

8. Health – improving health outcomes for all 
Australians.  

1. Advanced technology, to enhance innovation of 
products, processes and practices across the food 
and fibre supply chains through technologies such as 
robotics, digitisation, big data, genetics and precision 
agriculture; 

2. Biosecurity, to improve understanding and 
evidence of pest and disease pathways to help direct 
biosecurity resources to their best uses, minimising 
biosecurity threats and improving market access for 
primary producers; 

3. Soil, water and managing natural resources, to 
manage soil health, improve water use efficiency and 
certainty of supply, sustainably develop new 
production areas and improve resilience to climate 
events and impacts; and 

4. Adoption of R&D, focusing on flexible delivery of 
extension services that meet primary producers’ 
needs and recognising the growing role of private 
service delivery. 
 
 
  

Source: OCS 2015 and DAWE 2021 (both checked for currency November 2021). 
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Valuation of impacts 
Impacts not valued 
Common characteristics of projects where impacts were not valued included: 

• Difficulty in measuring benefits due to lack of data. 

• A perceived weak linkage between project findings and impact. 

• Projects were at the ‘proof of concept’ stage with significant future uncertainties. 

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

 

Impacts valued 
From the preliminary assessment of impacts in Table 3 and classification of impacts in Table 7, five 
projects were identified as having significant impact and suitability for valuation. The following five 
projects therefore were subject to valuation of some of their impacts: 

• PRJ-011251: Wellbeing from pregnancy to racing – horse demographics 

• PRJ-012730: The Thoroughbred Welfare Initiative 

• PRJ-012062: Diagnostic imaging to reduce thoroughbred racing fatality 

• PRJ-011271: Wellbeing: Racing demographics, reasons for retirement, post-racing destinations 

• PRJ-012093: Rapid point-of-care diagnosis of equine Hendra Virus using LAMP technology 
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Impact 1: Maintained social licence to operate with improved thoroughbred welfare 

Contributing project(s): PRJ-011251, PRJ-012730, PRJ-012062, and PRJ-011271. 

An independent review of thoroughbred horse welfare, partly funded by the AgriFutures 
Thoroughbred Horses Program and chaired by veterinarian and former Victorian Premier Dr Denis 
Napthine, made 46 recommendations in relation to thoroughbred breeding and racing (The Most 
Important Participant: A Framework for Thoroughbred Welfare, November 2021). On release of the 
review, Dr Napthine concluded: 

“I think welfare is so important and not just in terms of the welfare of the horse but in terms of the 
social licence that the racing and breeding industry has” 

Four of 13 projects making up the evaluation population specifically addressed thoroughbred welfare 
and the successful implementation of findings from these projects will decrease the risk of the racing 
and breeding industries losing their social licence to operate. 

Assumptions used to quantify RD&E project contribution to maintained social licence are 
summarised in Table 10. The approach used to quantify economic benefits is consistent with CRRDC 
guidelines and has been applied to a range of research evaluations, e.g., Agtrans Research, 2020 
(Evaluation of Grazing Industry RD&E Projects to Minimise the Impact of Livestock on the Great 
Barrier Reef). 

 

Table 10: Summary of assumptions for Impact 1: Social licence to operate 

Variable Assumption Source/explanation 
Annual economic contribution of the 
thoroughbred breeding and racing industries 

$9,150 million IER Unit Trust (2019) Racing Australia Size 
and Scope Study 

Profit as a proportion of economic 
contribution 

10% Analyst assumption, based on average 
profit across breeding, racing, and other 
industries in the supply chain 

Proportion of industry economic contribution 
lost in the absence of AgriFutures 
investment 

10% Analyst assumption 

Estimated reduction in risk of loss of social 
licence attributable to AgriFutures 
investment 

5.0% Conservative estimate, analyst assumption 

First year of impact 2024-25 Three years after delivery of the Napthine 
report 

Year of maximum impact 2029-30 Five years from first year of impact 
Probability of output 100% Outputs have already been delivered 
Probability of outcome 100% Already allowed for in the 10% of industry 

economic contribution at risk 
Probability of impact 75% Analyst assumption – allows for exogenous 

factors that may affect realisation of impacts 
and also that the benefits estimated may not 
persist into the future 

Counterfactual including likelihood that 
impact achieved from an alternative set of 
projects 

50% Analyst estimate 
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Impact 2: A decrease in the economic cost of Hendra Virus 
 
Contributing project(s): PRJ-012093. 

Hendra Virus is a zoonotic virus that is associated with a highly fatal infection in horses and humans. 
Numerous disease outbreaks in Australia among horses have been caused by Hendra Virus. 
AgriFutures Australia project PRJ-012093 delivered a rapid diagnostic test for Hendra Virus using 
new LAMP (loop-mediated isothermal amplification) technology that can be used in the field.  

The major impact of this project will be the ability to know the Hendra Virus status of a horse in less 
than one hour post sample collection, compared with days waiting for results to be issued by a state 
biosecurity diagnostic laboratory. Prior to this research, horses suspected of being infected with 
Hendra Virus cannot be treated and may suffer and die while waiting for conventional qRT-PCR 
results. During the delay, human exposure is of immense concern. 

Assumptions used to quantify project PRJ-012093 contribution to a decrease in the economic cost of 
Hendra are summarised in Table 11. 

 

Table 11: Summary of assumptions for Impact 2: Decreased cost of Hendra Virus 

Variable Assumption Source/explanation 
Number of horses contracting Hendra Virus 
in any one year (average 1994 to 2021) 

Three per year Queensland Government’s Summary of 
Hendra Virus incidents in horses(a) 

Total number of humans contracting Hendra 
Virus 

Seven cases, 
four deaths 

Australian Government National Pest and 
Disease Outbreaks(b)  

Economic cost per horse contracting 
Hendra Virus 

$30,600 per 
horse 

Degeling et al, 2018 

Economic value of a human life $4.3 million Ananthapavan et al, 2021 
Proportion of Hendra Virus cases that will 
use new LAMP test 

50% Analyst’s assumption after review of PRJ-
012093 documentation 

Proportion of horses and humans 
contracting Hendra Virus that will be 
avoided with new LAMP test 

20% Analyst’s assumption after review of PRJ-
012093 documentation 

First year of impact 2021-22 Test kits are now available, following project 
completion in June 2021 

Year of maximum impact 2026-27 Five years from first year of impact 
Probability of output 100% Outputs have already been delivered 
Probability of outcome 90% Already allowed for in the 10% of industry 

economic contribution at risk 
Probability of impact 75% Analyst assumption – allows for exogenous 

factors that may affect realisation of impacts 
and also that the benefits estimated may not 
persist into the future 

Counterfactual including likelihood that 
impact achieved from an alternative set of 
projects 

50% Analyst estimate 

(a) https://www.business.qld.gov.au/industries/service-industries-professionals/service-industries/veterinary-
surgeons/guidelines-hendra/incident-summary 
(b) https://www.outbreak.gov.au/for-vets-and-scientists/hendra-virus 
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Results 
The impact assessment for the AgriFutures Thoroughbred Horses Program (30 June 2017 to 31 
December 2021) was conducted according to the CRRDC Impact Assessment Guidelines (CRRDC, 
2018). All past costs and benefits were expressed in 2020-21 dollar terms using the Implicit Price 
Deflator for Gross Domestic Product (ABS, 2021).  

All benefits after 2020-21 also were expressed in 2020-21 dollar terms. All costs and benefits were 
discounted to 2020-21 using a discount rate of 5%. The modified internal rate of return (MIRR) was 
estimated using a 5% reinvestment rate. The base analysis used the best estimates of each variable, 
notwithstanding a high level of uncertainty for many of the estimates. All analyses ran for the length 
of the investment period plus 30 years from the last year of investment (2021-22).  

 

Investment criteria 
Two analyses were carried out at a Program level. In the first analysis, the present value of the 
benefits of the five projects valued was compared with the total investment in the project population 
(investment in all 13 projects). As there are likely to be some positive benefits from the projects 
where impacts were not explicitly valued, the results from this analysis are likely to represent a lower 
bound set of investment criteria for the Program. 

Table 13 and Table 14 show the ‘lower bound’ investment criteria estimated for the different periods 
of benefits for total investment and for AgriFutures Australia investment. 

 

Table 12: Lower bound investment criteria for total investment in AgriFutures Thoroughbred 
Horses Program projects (13 projects) (discount rate 5%) 

Investment criteria Years from last year of investment 
0 5 10 15 20 25 30 

Present value of benefits ($m) 0.00 1.10 6.25 10.85 14.46 17.28 19.49 
Present value of costs ($m) 5.70 5.70 5.70 5.70 5.70 5.70 5.70 
Net present value ($m) -5.70 -4.60 0.55 5.15 8.75 11.58 13.79 
Benefit-cost ratio 0.00 0.19 1.10 1.90 2.53 3.03 3.42 
Internal rate of return (%) negative negative 6.0 10.7 12.4 13.1 13.4 
Modified internal rate of return (%) negative negative 5.6 8.3 8.8 8.8 8.6 

 

 

Table 13: Lower bound investment criteria for AgriFutures Australia investment in AgriFutures 
Thoroughbred Horses Program projects (13 projects) (discount rate 5%) 

Investment criteria 
Years from last year of investment 

0 5 10 15 20 25 30 
Present value of benefits ($m) 0.00 0.80 4.53 7.85 10.46 12.51 14.11 
Present value of costs ($m) 4.13 4.13 4.13 4.13 4.13 4.13 4.13 
Net present value ($m) -4.13 -3.33 0.40 3.73 6.33 8.38 9.98 
Benefit-cost ratio 0.00 0.19 1.10 1.90 2.53 3.03 3.42 
Internal rate of return (%) negative negative 6.0 10.7 12.4 13.1 13.4 
Modified internal rate of return (%) negative negative 5.6 8.3 8.8 8.8 8.6 
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The second analysis refers to the same set of valued benefits (estimated present value of benefits 
(PVB) of $19.49 million at a 5% discount rate, 30 years from the last year of investment) but 
compared them with the specific investment costs of only the five projects generating the benefits. 
This second analysis is likely to estimate an upper bound set of investment criteria for AgriFutures 
Thoroughbred Horses Program investment, as the analysis focused on the highest-impact projects.  

Table 15 and Table 16 show the ‘upper bound’ investment criteria estimated for the different periods 
of benefits for the total investment and for AgriFutures Australia investment, respectively. 

 

Table 14: Upper bound investment criteria for total investment in AgriFutures Thoroughbred 
Horses Program projects (five projects) (discount rate 5%) 

Investment criteria 
Years from last year of investment 

0 5 10 15 20 25 30 
Present value of benefits ($m) 0.00 1.10 6.25 10.85 14.46 17.28 19.49 
Present value of costs ($m) 2.15 2.15 2.15 2.15 2.15 2.15 2.15 
Net present value ($m) -2.14 -1.04 4.11 8.70 12.31 15.13 17.34 
Benefit-cost ratio 0.00 0.51 2.91 5.06 6.73 8.05 9.08 
Internal rate of return (%) negative negative 16.9 20.5 21.4 21.7 21.9 
Modified internal rate of return (%) negative negative 12.3 13.4 13.0 12.3 11.6 

 
 
Table 15: Upper bound investment criteria for AgriFutures Australia investment in AgriFutures 
Thoroughbred Horses Program projects (five projects) (discount rate 5%) 

Investment criteria 
Years from last year of investment 

0 5 10 15 20 25 30 
Present value of benefits ($m) 0.00 0.65 3.70 6.42 8.56 10.23 11.54 
Present value of costs ($m) 1.27 1.27 1.27 1.27 1.27 1.27 1.27 
Net present value ($m) -1.27 -0.62 2.43 5.15 7.29 8.96 10.27 
Benefit-cost ratio 0.00 0.51 2.91 5.06 6.73 8.05 9.08 
Internal rate of return (%) negative negative 16.9 20.5 21.4 21.7 21.9 
Modified internal rate of return (%) negative negative 12.3 13.4 13.0 12.3 11.6 
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Figure 1 illustrates the undiscounted cash flows for the estimated total benefits from the five projects 
valued and the total RD&E investment costs for the AgriFutures Thoroughbred Horses Program. 

 

 
 
Figure 1: Annual undiscounted cash flows for estimated expected benefits and total RD&E 
investment costs for the AgriFutures Thoroughbred Horses Program. 

 
 

Sensitivity analysis 
Sensitivity analyses were undertaken for the total investment with benefits taken over the life of the 
investment plus 30 years from the last year of investment. All other variables were kept constant at 
base values. 

A sensitivity analysis was carried out on the discount rate as shown in Table 17. This analysis refers 
to the five projects where benefits were valued and includes the investment in all 13 projects (lower 
bound). The results showed a sensitivity to the discount rate, and this is largely due to the significant 
portion of benefits that occur well into the future and are therefore more heavily influenced by 
discounting. 

 

Table 16: Sensitivity to discount rate (lower bound analysis) (total investment, 30 years) 

Investment criteria Discount rate 
0% 5% (base) 10% 

Present value of benefits ($m) 45.82 19.49 9.66 
Present value of costs ($m) 5.29 5.70 6.14 
Net present value ($m) 40.53 13.79 3.52 
Benefit-cost ratio 8.66 3.42 1.57 
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A second sensitivity analysis was carried out on the discount rate as shown in Table 18. This analysis 
refers to the five projects where benefits were valued and includes the investment for these five 
projects (upper bound). The results show a sensitivity to the discount rate. 

 

Table 17: Sensitivity to discount rate (upper bound analysis) (total investment, 30 years) 

Investment criteria Discount rate 
0% 5% (base) 10% 

Present value of benefits ($m) 45.82 19.49 9.66 
Present value of costs ($m) 1.98 2.15 2.32 
Net present value ($m) 43.84 17.34 7.34 
Benefit-cost ratio 23.09 9.08 4.16 

 

 

Contribution to total benefits 
The total present value of benefits (PVB) is made up of two key valued impacts described previously. 
Table 19 shows the relative contribution of each of the five benefits to the total PVB. 

 

Table 18: Contribution of individual impacts to the total PVB 

Benefit PVB ($’million) % of total PVB 
Benefit 1 – Social licence 18.25 93.6 
Benefit 2 – LAMP for Hendra Virus 1.25 6.4 
Total benefits 19.49 100.0 

 

 

Confidence rating 
The results produced are highly dependent on the assumptions made, many of which are uncertain. 
There are two factors that warrant recognition. The first factor is the coverage of impacts valued. 
Where there are multiple types of impacts, it is often not possible to quantify all the impacts that may 
be linked to the investment. The second factor involves uncertainty regarding the assumptions made, 
including the linkage between the research and the assumed outcomes. 

A confidence rating based on these two factors has been given to the results of the investment analysis 
and is reported in Table 20. The rating categories used are high, medium and low, where: 

High denotes a good coverage of impacts valued or reasonable confidence in the assumptions made 

Medium denotes a reasonable coverage of impacts valued or some uncertainties in assumptions made 

Low denotes a poor coverage of impacts valued or many uncertainties in assumptions made. 

 

Table 19: Confidence in investment criteria for the Program 

Coverage of impacts Confidence in assumptions 
Medium-High High 
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Conclusion 
Across the 13 projects considered there were a number of impacts/potential impacts identified for the 
thoroughbred breeding and racing industries. Most of these impacts were economic in nature and a 
number of these impacts were valued. 

Two sets of analyses and corresponding investment criteria were reported for the investment in 
AgriFutures Thoroughbred Horses Program projects. One analysis refers to the five projects where 
significant impacts were identified and valued. These projects were: 

• PRJ-011251: Wellbeing from pregnancy to racing – horse demographics 

• PRJ-012730: The Thoroughbred Welfare Initiative 

• PRJ-012062: Diagnostic imaging to reduce thoroughbred racing fatality 

• PRJ-011271: Wellbeing: Racing demographics, reasons for retirement, post-racing destinations 

• PRJ-012093: Rapid point-of-care diagnosis of equine Hendra Virus using LAMP technology 

Funding for the five projects where impacts were valued totalled approximately $2.15 million (present 
value terms) and produced aggregate total expected benefits of $19.49 million (present value terms). 
This gave an estimated net present value (NPV) of $17.34 million, a benefit-cost ratio (BCR) of 9.1 to 
1, an internal rate of return (IRR) of 21.9% and a modified internal rate of return (MIRR) of 11.6%. 
The investment in the five projects valued represented approximately 37.7% of total funding (present 
value terms) for the 13 projects in the evaluation population. 

When the benefits of the impacts valued were compared with the total investment in all 13 projects in 
the population, this lowered the investment criteria. Funding for all projects in the population totalled 
approximately $5.7 million (present value terms). When compared with the same value of benefits for 
the five projects ($19.49 million), the investment produced an estimated NPV of $13.79 million 
(present value terms), a BCR of 3.4 to 1, an IRR of 13.4% and a MIRR of 8.6%. 

The result from the analysis show that industry, the community and the Australian Government are 
expected to derive significant net benefits from investment in AgriFutures Thoroughbred Horses 
Program projects made between 1 July 2017 and 31 December 2021. 
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Appendices 
Appendix 1: Project descriptions (logical frameworks) for each 
project included in the AgriFutures Thoroughbred Horses Program 
evaluation population (13) 
The following tables present the individual project descriptions in a logical framework for each 
project included in the evaluation of the AgriFutures Thoroughbred Horses Program 2017-2022.  

 

 
PRJ-011162 – Measurement of economic impact of the Australian breeding industry 

Project details Principal Investigator: Glenn Hardy 
Organisation: The Trustee for the IER Unit Trust 
Period: March 2018 to August 2018 

RD&E Plan Objective 5: The industry’s economic contribution and its market are understood, and 
additional RD&E resources secured 

Project 
objectives 

The objective of the project was to develop a robust understanding of the Australian 
thoroughbred breeding industry’s contribution to the Australian economy. Measures 
reported were to include direct and indirect employment and income creation. 

Outputs • The study was delivered through desktop analysis and industry consultation. It 
provided an assessment of the size and scope of thoroughbred breeding industry. 

• An estimation was made of the industry’s gross value of production (GVP) and 
contribution to Gross Domestic Product (total GVP all contributors). 

• Detail of both direct and indirect economic contributions and benefits arising from 
the thoroughbred breeding industry were developed. 

• A description of participants involved with, and the beneficiaries of, the 
thoroughbred breeding industry was produced. 

• A final report detailed study objectives, methodology, and findings in a form 
suitable for communication to industry, TBAs, and policymakers was prepared. 

Outcomes • Decisionmakers better informed in relation to the economic importance of 
thoroughbred breeding, especially jobs created in regional Australia. These data 
were particularly important in informing debate following a media report on 
unacceptable welfare practices at a Queensland abattoir in October 2019. 

Potential 
impacts 

• Economic – decreased risk of the thoroughbred breeding and racing industries 
losing their social licence to operate and foregoing industry profit and employment. 

• Capacity – researchers and industry with additional understanding of the 
thoroughbred horses’ contribution to the Australian economy. 

• Social – potential contribution to regional community wellbeing from a long-term 
profitable and socially acceptable thoroughbred horse breeding industry. 
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PRJ-011251 – Wellbeing from pregnancy to racing – horse demographics 

Project details Principal Investigator: Meredith Flash 
Organisation: University of Melbourne 
Period: June 2018 to September 2019 

RD&E Plan Objective 1: Enhanced welfare and safety of thoroughbred horses, those who work 
with them and the sustainability of the industry 

Project 
objectives 

The objectives of the project were to: 
• Describe the proportion of thoroughbred foals born in Australia in a specific year 

cohort (2014) that enter a training establishment and first recorded start in a race. 
• Identify reasons and possible causative factors for horses that did not start their 

racing careers by the end of their four-year season. 
• Identify possible strategies for improved traceability of foals from birth to entry into 

training that will allow industry to better understand animal movements.  
Outputs • A description of thoroughbred foals that enter training and race from a specific year 

cohort (2014). 
• Insights into possible strategies to improve the traceability and monitoring of the 

movement of horses from birth to training. 
• An understanding of the most common reasons that foals do not enter race training 

and alternative destinations for these foals. 
Outcomes • Racing and breeding authorities with data on what happens to young horses that 

do not enter training and racing. Data on alternative destinations for young horses 
will help improve traceability. With improved traceability there is less risk of non-
racing thoroughbreds experiencing adverse welfare outcomes. 

Potential 
impacts 

• Economic – decreased risk of the thoroughbred breeding and racing industries 
losing their social licence to operate through poor welfare outcomes. 

• Capacity – researchers and industry with additional understanding of pre-racing 
thoroughbred destinations and capacity to analyse thoroughbred cohorts. Project 
Principal Investigator is subsequently undertaking Stage 2 research that examines 
reasons for thoroughbred retirement from racing and post-racing destinations. 

• Social – potential contribution to regional community wellbeing from a long term 
profitable and socially acceptable thoroughbred horse breeding industry. 

 
  



 

22 

PRJ-011628 – Rapid diagnosis of infectious agents of equine reproductive loss 
(Diagnostic investigations into Chlamydia psittaci pathology in equine abortion) 

Project details Principal Investigator: Cheryl Jenkins 
Organisation: NSW Department of Primary Industries 
Period: January 2019 to March 2020 

RD&E Plan Objective 3: Reduced incidence and impact of diseases and parasites in horses 
Project 
objectives 

The objective of the project was to reduce reproductive loss in thoroughbred horses 
and prevent spill-over illness in humans from zoonotic infection. Specifically, the project 
was to: 
• Develop rapid, robust, and species-specific assays for detection of C. psittaci and 

Equine Herpes Virus-1 (EHV-1) in both laboratory and point-of-care facilities. 
• Determine the C. psittaci infection loads and location in equine foetal and 

membrane tissues using quantitative PCR, In Situ Hybridisation, and 
Immunoperoxidase histochemistry. 

• Describe the C. psittaci-associated pathology in the different tissues of the equine 
foetus and membranes. 

• Determine the relationship between the C. psittaci infectious loads in the individual 
tissues to the pathology described. 

Outputs • Assays to support the rapid, same day, diagnosis of C. psittaci and EHV-1, and the 
timely management of affected mares by veterinarians and breeders. 

• Defined criteria for the diagnosis of C. psittaci abortion in horses to inform 
treatment, reduce equine reproductive loss and optimise biosecurity protocols 
required to prevent zoonotic transmission from horses to humans. 

Outcomes • Progress toward a reduction in reproductive loss in thoroughbreds and other horse 
types. Rapid diagnosis of disease will allow rapid treatment of affected horses and 
earlier interventions to protect unaffected horses on the same farm. 

• Progress toward prevention of illness in veterinarians and stud staff working with 
thoroughbred horses. 

Potential 
impacts 

• Economic – reduction in the financial loss incurred by thoroughbred breeders as a 
result of equine abortion. 

• Economic – improvement in the thoroughbred breeding and racing industries social 
licence to operate with fewer equine abortions and a corresponding improvement 
in welfare outcomes for the thoroughbred horse. 

• Human health – reduction in the impact of zoonotic diseases on veterinarians and 
stud staff working with thoroughbred horses. 

• Capacity – researchers and industry with additional skills in disease diagnosis and 
management. 

• Social – potential contribution to regional community wellbeing from a more 
profitable and sustainable thoroughbred horse breeding industry. 
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PRJ-011237 – Computational modelling of limb loads from galloping horses on different tracks 

Project details Principal Investigator: Chris Whitton  
Organisation: University of Melbourne 
Period: August 2018 to May 2020 

RD&E Plan Objective 1: Enhanced welfare and safety of thoroughbred horses, those who work 
with them and the sustainability of the industry 

Project 
objectives 

The major objectives of the project were to: 
• Collect three-dimensional (3D) full body kinematic data sets of three thoroughbred 

racehorses galloping on a treadmill and on sand and synthetic racetrack surfaces. 
• Create smoothed particle hydrodynamic models of a treadmill surface and two 

different racetrack surfaces (sand and synthetic). 
• Implement a full-body dynamic musculoskeletal model of a galloping horse using 

data retrieved from horses galloping on a treadmill, on sand and synthetic tracks. 
• Develop a deeper understanding of the properties of a track surface that affects 

limb loads in galloping horses. 
Outputs • A model that can improve understanding and optimal athletic management of 

musculoskeletal structures of horses and the forces operating on them. 
• An improved understanding of factors influencing risk of thoroughbred injury and 

breakdown. 
• The mechanical testing showed the treadmill surface is substantially stiffer than 

both sand and synthetic racetrack surfaces and that horses adjust their gaits to 
reduce the effect of surface stiffness. 

Outcomes • Tools that will allow greater in-depth analysis of track surface design and 
maintenance, and the effect on limb loads of galloping horses. The eventual goal 
of this research is safer surfaces for racehorses. 

Potential 
impacts 

• Economic – progress toward fewer injuries to racehorses and a reduction in 
foregone earnings from premature, otherwise unnecessary, racehorse retirement. 

• Economic – improvement in the thoroughbred breeding and racing industries social 
licence to operate with fewer racehorse injuries and a corresponding improvement 
in welfare outcomes for the thoroughbred horse. 

• Human health – reduced risk of injuries to jockeys during training and horse races 
from horses that breakdown or are otherwise injured. 

• Capacity – researchers and industry with improved knowledge of the risk of 
racehorse injury. 

• Social – potential contribution to regional community wellbeing from more 
profitable and sustainable thoroughbred racing and breeding industries. 
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PRJ-011268 – PhD Understanding, reducing the effects of heat stress on thoroughbred stallion fertility 

Project details Principal Investigator: Aleona Swegen  
Organisation: University of Newcastle 
Period: May 2018 to July 2020 

RD&E Plan Objective 2: Improved breeding outcomes and foal health and development 
Project 
objectives 

The project was to address the following research questions: 
• Do ambient temperatures affect the fertility of thoroughbred stallions? 
• Do ambient temperature increases induce oxidative damage in stallion sperm 

DNA? 
• Which parts of the equine genome are most susceptible to heat-stress induced 

DNA damage, i.e., are these risk loci for diseases known to occur in the horse? 
• Can management measures be implemented to successfully alleviate the effects of 

heat stress on thoroughbred stallions? 
• Can an antioxidant supplement formulated to protect spermatozoa from oxidative 

stress be beneficial in susceptible animals? 
Outputs • There are clear relationships between climate and fertility and climate affects libido 

and fertility.  
• However, these relationships are only apparent in some stallions. 
• Night-time temperatures appear to have the greatest impact on fertility, and this 

can be exacerbated by keeping stallions stabled overnight. Stables hold heat 
overnight while paddock temperatures drop. 

• Almost all of the heat-stress-susceptible stallions showed more sperm DNA 
damage following higher ambient temperatures, suggesting this is a possible 
mechanism for heat-induced subfertility.   

• For heat-stress-susceptible stallions, there is a consistent relationship between 
ambient temperature and sperm DNA damage. 

• Fertilisation with DNA-compromised sperm may increase the risks of pregnancy 
loss or developmental disease in foals. 

Outcomes • Implementation of project findings on stud farms including reduction in stallion 
exposure to ambient heat, with the potential for a small but significant increase in 
successful pregnancies and foals born without developmental diseases. 

Potential 
impacts 

• Economic – reduction in the financial loss incurred by stallion farms and 
thoroughbred breeders as a result of mare failure to fall pregnant and foals born 
with developmental diseases. 

• Economic – improvement in the thoroughbred breeding industry’s social licence to 
operate with improved welfare outcomes for stallions. 

• Capacity – researchers and industry with additional skills in stallion management 
and a PhD doctoral student trained. 

• Social – potential contribution to regional community wellbeing from a more 
profitable and sustainable thoroughbred horse breeding industry. 
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PRJ-011159 – Non-invasive ventilatory support for foals 

Project details Principal Investigator: Sharanne Raidal 
Organisation: Charles Sturt University 
Period: October 2018 to October 2020 

RD&E Plan Objective 2: Improved breeding outcomes and foal health and development 
Project 
objectives 

The objective of the project was to develop and assess strategies for improved 
respiratory support of newborn foals that can be utilised in equine veterinary hospitals 
or on-farm using readily available, 'off-the-shelf’ equipment. Suitable ‘off-the-shelf’ 
equipment includes ventilators used for at-home management of sleep apnoea. 
Respiratory distress is a common cause of morbidity and mortality in newborn foals. 

Outputs • Non-Invasive Ventilation (NIV) was shown to be effective in supporting lung 
function in foals. Beneficial effects in this study were attributable to longer 
expiration times than had been achieved in previous investigations. 

• Increased lung volume and improved aeration was evident in CT images. Foals 
demonstrated an incremental beneficial response to increased expiratory 
pressures, whereas increased pressure support was associated with increased 
breath holding. 

• Ventilator data and graphics correlated well with spirometry findings and provided 
important information on foal response to ventilation.  

• Although results were similar to previous findings, only one of three pulse 
oximeters evaluated proved suitable for use in foals.  

• Venous blood gas analysis and Vcap appeared promising for the assessment of 
ventilation, but further studies are required in foals with more severe CO2 retention 
than was observed in this project. 

• Project findings extend previous research that showed NIV is an effective method 
to improve lung function and respiratory support in foals. Consequently, NIV is 
likely to be an important addition to the clinical management of respiratory 
insufficiency in foals by supporting lung function and offering improved patient 
care. Draft guidelines for the implementation of NIV in foals have been prepared. 

Outcomes • Progress toward a reduction in thoroughbred foal mortality due to respiratory 
distress. 

Potential 
impacts 

• Economic – reduction in the financial loss incurred by thoroughbred breeders as a 
result of foal mortality caused by respiratory distress. 

• Economic – improvement in the thoroughbred breeding industry’s social licence to 
operate with fewer foal deaths and a corresponding improvement in welfare 
outcomes for the thoroughbred horse. 

• Capacity – researchers with additional skills in foal respiratory management. 
• Social – potential contribution to regional community wellbeing from a more 

profitable and sustainable thoroughbred horse breeding industry. 
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PRJ-012730 – The Thoroughbred Welfare Initiative 

Project details Principal Investigator: Thomas Reilly 
Organisation: Thoroughbred Breeders Australia (TBA) 
Period: June 2020 to December 2020 

RD&E Plan Objective 1: Enhanced welfare and safety of thoroughbred horses, those who work 
with them and the sustainability of the industry 

Project 
objectives 

The Thoroughbred Aftercare Welfare Working Group (TAWWG) was formed to 
address the current welfare landscape in the Australian thoroughbred industry, to look 
to world’s best practice for guidance, to consult with participants in the industry and 
also draw upon the learnings from other animal industries. The TAWWG is focused 
primarily on horses exiting the thoroughbred industry, whether as retired racehorses or 
unraced animals, through to end-of-life management.  

Outputs • The TAWWG has produced a report making practical policy recommendations to 
improve welfare outcomes for thoroughbred horses leaving the racing and 
breeding industries. The report details the significant research and consultation 
that underpins TAWWG’s findings.  

• The TAWWG report makes 46 separate recommendations grouped into six broad 
areas: responsibility for thoroughbred horses, national standards enforced by 
government, industry standards that build on national standards; government 
supported traceability for all horses; transition arrangements for thoroughbreds 
prior to their entry into new non-racing ‘careers’; and the development of a safety 
net for ‘at risk’ thoroughbreds. 

• The report has been presented to the project steering committee, which will, along 
with the participants who have bought into the process, seek to have all 46 
recommendations adopted by state and Australian governments as well as by the 
relevant regulatory bodies in racing and breeding. 

Outcomes • The TAWWG Report was released in November 2021, and a timeframe to enact 
the recommendations has not yet been set. However, the TAWWG Chair, Dr Denis 
Napthine notes “The good thing is, a lot of the state government departments and 
ministers have been briefed on this and I think there’s a willingness at a 
government level to assist the industry by putting these (recommendations) in 
place” (ANZ Bloodstock News 29 November 2021). 

• Once in place, the industry will have superior mechanisms for the management of 
thoroughbreds through to end-of-life. Effective whole-of-life management will 
minimise the risk of thoroughbred mistreatment and adverse welfare outcomes. 

Potential 
impacts 

• Economic – decreased risk of the thoroughbred breeding and racing industries 
losing their social licence to operate and foregoing industry profit and employment. 

• Capacity – researchers and industry with additional understanding of thoroughbred 
welfare and community expectations. 

• Social – potential contribution to regional community wellbeing from a long term 
profitable and socially acceptable thoroughbred horse breeding industry. 
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PRJ-011233 – Improved bacterial identification and antimicrobial susceptibility testing 

Project details Principal Investigator: Sharanne Raidal 
Organisation: Charles Sturt University 
Period: September 2018 to June 2021 

RD&E Plan Objective 3: Reduced incidence and impact of diseases and parasites in horses 
Project 
objectives 

The objectives of this project were to: 
• Identify bacterial species from clinical cases of equine infectious disease. 
• Determine antimicrobial susceptibility of each isolate using: 1) matrix-assisted laser 

desorption ionisation-time of flight (MALDI-TOF) mass spectroscopy, and 2) 
Sensititre® plates to determine minimum inhibitory concentrations (MIC). 

• Comparison of these advanced techniques with results from existing laboratory 
tests to provide a rational basis to determine if, and when, more advanced 
technology is justified in equine veterinary practice. 

• Provision of a comprehensive survey of bacteria-causing disease in south-eastern 
Australia, representing horse populations from distinct locations. 

• Deliver improved knowledge of antimicrobial susceptibility which will ensure 
improved diagnosis and treatment of bacterial disease in horses. 

Outputs • Results from conventional (phenotypic) bacterial identification were collated for 
1,161 isolates from South Australia (SA) and NSW for the period 2010-2020.  

• Agar disk diffusion test (ADDT) antimicrobial sensitivity results were available for 
1,072 of these isolates over this period.  

• This information has been collected into a searchable database, allowing filtering 
of results to support clinical decision-making.  

• Sample types submitted, and bacteria isolated, differed significantly according to 
location (SA vs NSW) and practice type (hospital vs ambulatory). 

• Sensitivity patterns varied according to bacterial type and by location, with isolates 
from NSW typically less sensitive to available antimicrobials. 

• Multidrug-resistant isolates were commonly observed. 
• Agreement between the 2 advanced antimicrobial susceptibility testing techniques 

was 91.3% to family level, 87.3% to genus level, and 75% to species level. 
Differences between testing outcomes was unlikely to influence clinical outcome.  

• The study demonstrated that MALDI-TOF was better able than conventional 
phenotypic methods to achieve bacterial identification to species level. 

• Determination of antimicrobial sensitivity was performed by assessment of the MIC 
for 229 isolates. MIC testing is preferable to ADDT because of the qualitative 
nature of the latter and the lack of interpretative criteria for veterinary pathogens. 

Outcomes • Data sets and techniques to deliver improved diagnosis and treatment of bacterial 
disease in thoroughbred horses. 

Potential 
impacts 

• Economic – reduction in the financial loss incurred in the thoroughbred breeding 
and racing industries caused by bacterial disease (horse morbidity and mortality). 

• Economic – improvement in the thoroughbred breeding and racing industries social 
licence to operate with less morbidity and mortality caused by bacterial disease. 

• Human health – reduced human illness caused by exposure to resistant bacteria. 
• Capacity – researchers and industry veterinarians with additional skills in disease 

diagnosis and treatment. 
• Social – potential contribution to regional community wellbeing from a more 

profitable and sustainable thoroughbred horse breeding industry. 
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PRJ-011248 – The uterine microbiome – key to equine infertility? 

Project details Principal Investigator: Natali Krekeler 
Organisation: University of Melbourne 
Period: October 2018 to February 2021 

RD&E Plan Objective 2: Improved breeding outcomes and foal health and development 
Project 
objectives 

The objectives of this project were to.  
• Identify differences in microflora between fertile and infertile mares.  
• Compare traditional culture dependent methods of assessing the presence of 

bacteria in the equine uterus with novel culture-independent techniques. 
• Assess the microbiome in fertile and infertile mares at several time points. 
• Assess the microbiome of the stallion's penis. 

Outputs • The research found that the microbiome of both the mare and the stallion is 
incredibly diverse and changes over time. 

• Unfortunately, no specific bacteria could be identified that correlated well with 
fertility in mares and/or stallions.  

• Advancements in technology allowed for a great number of bacteria within the 
microbiomes to be identified and led to the finding that stallions recently returned 
from overseas have a higher number and greater diversity of bacteria than 
permanent resident stallions. 

• The research also found that bacterial diversity in maiden and wet mares were 
different to barren mares in pre-breeding samples, and further consideration needs 
to be given to identifying the bacterial changes between these two groups of 
mares.  

• The bacterial count of stallions recently returned from overseas warrants further 
research, and the impact of this on biosecurity needs to be investigated.  

• New technology, employed in this project, will greatly assist with identifying and 
diagnosing diseases that may impact mare fertility. 

Outcomes • Potential diagnostic test to predict fertility outcome based on uterine microbiome 
analysis pre-breeding. 

• Progress toward increasing the breeding efficiency of thoroughbreds which 
currently stands at between 1.5 and 1.8 serves per live foal produced. 

Potential 
impacts 

• Economic – improvement in the productivity and profitability of thoroughbred 
breeding with a reduction in the number of serves required to deliver a live foal.  

• Economic – improvement in the thoroughbred breeding industry’s social licence to 
operate with fewer serves, less injury to mares and less fatigue in stallions. 

• Capacity – researchers with additional skills in bacteria identification and disease 
diagnosis. 

• Social – potential contribution to regional community wellbeing from a more 
profitable and sustainable thoroughbred horse breeding industry. 
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PRJ-011192 – Improving jockey safety through virtual reality and biomarkers of concussion 

Project details Principal Investigator: Brad Wright 
Organisation: La Trobe University 
Period: October 2018 to May 2021 

RD&E Plan Objective 1: Enhanced welfare and safety of thoroughbred horses, those who work 
with them and the sustainability of the industry 

Project 
objectives 

The objective of this project was to provide insights into the impacts of concussion and 
recovery by jockeys. The project was to: 
• Assist in identifying the ‘window of brain vulnerability’ for jockeys post a fall. 
• Provide a more objective measure of concussion and recovery. 
• Influence return to ride policy. 
• Assist with prognosis and injury management. 

Outputs • Assessment of the impact of occupational stress upon decision-making. 
• An evidence base of occupational stressors and support needs of jockeys and data 

to assist in the ongoing reviews of workplace safety. 
• Data about the relationship of occupational stress on decision-making that will 

inform policy to decrease the ill-effects of work-related stress. 
• Two biomarkers NfL and GFAP appear to be sensitive indicators of concussion 

status and can help discern when an injury has been fully resolved. 
• The risk of serious and potentially chronic disease may be elevated for persons 

who sustain a concussion on top of a brain injury that has not fully resolved. 
• Given the current focus on concussion and sport, biomarkers testing via a blood 

sample may soon be used to assist with concussion management decisions. 
• With further research it is hypothesised that these tests may soon be validated to 

help identify and manage concussions. 
Outcomes • Better health outcomes for Australian jockeys with appropriate concussion 

management and recovery prior to return to racing. 
• Application of the technology developed during this project to other sports. 

Potential 
impacts 

• Economic – reduction in the human and economic cost of jockey injury including 
loss of life, life quality, treatment costs and earnings. 

• Economic – decreased risk of the thoroughbred breeding and racing industries 
losing their social licence to operate and foregoing industry profit and employment.  

• Economic – economic benefits (health cost saving and social licence) for other 
sporting industries (e.g., rugby league). 

• Human health – reduction in jockey morbidity and mortality. 
• Capacity – researchers, industry, and jockeys with additional knowledge in 

concussion and its management. 
• Social – potential contribution to regional community wellbeing from a more 

profitable and sustainable thoroughbred horse breeding industry. 
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PRJ-012093 – Rapid point-of-care diagnosis of equine Hendra Virus using LAMP technology 

Project details Principal Investigator: Ben Ahern  
Organisation: University of Queensland 
Period: May 2015 to June 2021 

RD&E Plan Objective 3: Reduced incidence and impact of diseases and parasites in horses 
Project 
objectives 

The objectives of the project were to.  
• Optimise and customise the Hendra Virus (HeV) LAMP test to a level that it can be 

deployed to protect equine veterinarians and improve horse welfare. 
• Undertake field testing using the HeV LAMP test operated by veterinarians to 

evaluate practicality and functionality when using the recommended GeneWorks 
equipment. 

• Establish the correlation between diagnostic laboratory results and results obtained 
by LAMP in-clinic or within the field by veterinarians. 

• Develop, in collaboration with GeneWorks, the Equine Veterinarians Australia, 
Work Health & Safety QLD/NSW and Baldwin Equine, an interactive computer-
based bio-security work flow system to maximise performance and safety without 
compromising assay performance. This includes lyophilisation of the reagents 
(increased field robustness). 

Outputs • A rapid point-of-care (POC) Hendra virus test has been developed. The test has 
advanced to manufacturing stage and commercial kits containing all components 
required to perform HeV LAMP testing at POC have started rolling out. 

• The major impact of this project will be the ability to know the HeV status of a 
horse in less than one hour post sample collection, compared with hours or days 
waiting for results to be issued by a diagnostic laboratory. Prior to this research 
horses suspected of being infected with HeV cannot be treated and suffer and die 
without readily available treatment while waiting for qRT-PCR results. During the 
delay human exposure is of immense concern. 

Outcomes • Reduction in the suffering of horses with HeV by allowing appropriate treatment 
more quickly. 

• Reduction in the risk of veterinarian and stud staff exposure to HeV with rapid 
diagnosis. 

Potential 
impacts 

• Economic – reduction in the suffering of HeV infected horses caused by delayed 
diagnosis and treatment. Reduced suffering protects industry social licence. 

• Economic – reduction in financial loss caused by delayed treatment of HeV 
infected horses i.e., reduced risk of horse mortality. 

• Economic – reduction in the human cost of HeV with rapid diagnosis and reduced 
risk of infection. 

• Human health – reduction in veterinarian and stud staff morbidity and mortality. 
• Capacity – researchers and industry with additional knowledge of LAMP 

technology and HeV. 
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PRJ-012062 – Diagnostic imaging to reduce thoroughbred racing fatality 

Project details Principal Investigator: Alex Young 
Organisation: University of Queensland 
Period: July 2020 to December 2021 

RD&E Plan Objective 1: Enhanced welfare and safety of thoroughbred horses, those who work 
with them and the sustainability of the industry 

Project 
objectives 

The objectives of the project were to: 
• Determine the imaging appearance of subclinical and clinical pathology in the 

fetlock region of racing thoroughbred fatalities at southeast QLD racetracks. 
• Compare the ability of radiography, low field standing MRI and CT to diagnose and 

characterise these pathologies to provide further knowledge on specific training 
modalities. 

• Identify any trends or common image findings which could serve as markers in the 
industry’s training and racing population. 

Outputs • Proximal sesamoid bone fracture predominated as a cause of fetlock fracture, and 
tibial and humeral stress fractures were most common distant to the fetlock. 

• The most clinically relevant finding in this study to apply to fracture prevention is 
asymmetry between lateral and medial fetlock pathology in horses with fracture. 
Asymmetry in sclerosis in the parasagittal grooves (PSGs) or condyles and 
asymmetry in POD lesion severity were associated with fracture (fetlock or 
elsewhere). Lysis in the lateral PSG was associated with fetlock fracture.  

• Fetlocks contralateral to limbs with fracture often had substantial bone changes 
and bilateral imaging is recommended. 

• STIR hyperintensity on MRI was very common and may be related to 
microdamage accumulation or normal adaptive bone change. 

• Many gross pathological and imaging findings, e.g., PSG subchondral bone and 
cartilage defects, were not related to fracture risk and were common across the 
study population. 

Outcomes • This study will add to a growing body of literature on early detection of fracture and 
fetlock advanced imaging. The information will contribute to a reduction in the 
number of horses removed from racing prematurely or unnecessarily, while 
simultaneously increasing the accuracy of identification of individuals who are truly 
at risk of catastrophic fracture. 

Potential 
impacts 

• Economic – increased racing industry productivity/profitability with fewer horses 
removed from racing or breaking down unnecessarily. 

• Economic – decreased risk of the industry losing its social licence to operate as a 
result of an unacceptably high number of horse racing deaths. 

• Capacity – researchers and industry with an improved knowledge of scanning 
techniques and horse breakdown risk. 

• Social – potential contribution to regional community wellbeing from a more 
profitable thoroughbred horse breeding industry. 
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PRJ-011271 – Wellbeing: Racing demographics, reasons for retirement and post-racing destinations 

Project details Principal Investigator: Meredith Flash 
Organisation: University of Melbourne 
Period: June 2018 to December 2021 

RD&E Plan Objective 1: Enhanced welfare and safety of thoroughbred horses, those who work 
with them and the sustainability of the industry 

Project 
objectives 

Racing demographic project objectives were to: 
• Determine the age of first race start for horses training in the 2017-2018 racing 

season. 
• Determine the effect of age on first start and patterns of racing on age of 

retirement.# 
• Identify factors associated with racing success and longevity of racing career. 
• Describe risk of mortality during racing and investigate reason/causative factors. 
• Describe the reasons and rate of retirement from racing. 
Post-racing project objectives were to: 
• Describe the most common reasons for horses retiring from racing for a subset of 

horses retired from racing in the 2016-2017 racing season. 
• Describe the first post-racing destination and intended use post-racing. 
• Develop strategies to maximise career longevity and good welfare outcomes for 

horses during and after racing. 
• Develop strategies to improve traceability of horses transitioning into post-racing 

careers. 
Outputs • Estimates from this study will provide state racing authorities and breeding 

authorities with a benchmark on the dynamic nature of the thoroughbred racing 
population and the nature of the activities that these horses participate in following 
the end of their racing careers.  

Outcomes • The information made available through this project will allow racing authorities to 
make evidence-based decisions to improve traceability and management of horses 
as they move into the wider horse industry.  

• Project data also reinforces the need for programs such as the Off the Track 
thoroughbred initiatives and gives an indication of the scale of resources required 
for these important programs.  

• Understanding the factors that drive retirement of horses from the racing industry 
may enable changes to programming or the introduction of initiatives that improve 
retention and participation of racehorses in the racing industry. 

Potential 
impacts 

• Economic – decreased risk of the thoroughbred breeding and racing industries 
losing their social licence to operate through poor welfare outcomes. 

• Capacity – researchers and industry with additional understanding of post-racing 
thoroughbred destinations and capacity to analyse thoroughbred cohorts.  

• Social – potential contribution to regional community wellbeing from a long-term 
profitable and socially acceptable thoroughbred horse breeding industry. 

# The permission to use the data needed to achieve this aim was declined by RA, so it was unable to 
be completed (Meredith Flash, pers. comm., January 2022) 
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