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Foreword 
The AgriFutures Ginger Program invests in research, development and extension (RD&E) to support 
a sustainable, growing and prosperous ginger industry that supplies product of the highest quality and 
meets the demands of consumers in Australia and around the world. The AgriFutures Ginger Program 
is funded through statutory levies, paid by ginger growers, and Commonwealth matching funding. 
The ginger levy, which was established in 2010, is paid at the first point of sale, at a rate of 0.5% of 
the sale price.  

The purpose of evaluating Program investments is to ensure that the Program is delivering economic 
benefits and having impact in the ginger 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. 

This study evaluated the benefit-cost ratio of projects funded under the AgriFutures Ginger Program 
RD&E Plan 2017-2022. The impact assessment addressed a population of seven projects and the 
impacts from four were valued. Funding for the four projects where impacts were valued totalled 
$0.91 million (present value terms) and produced aggregate total expected benefits of $5.46 million 
(present value terms). This gave a benefit-cost ratio of approximately 6 to 1. When the benefits of the 
impacts valued ($5.46 million) were compared with the total investment in all projects in the 
population ($2.30 million), this produced a benefit-cost ratio of 2.4 to 1. 

It was concluded, given the assumptions made in valuing the impacts, that the benefit-cost ratio for 
investment in Ginger Program projects lies somewhere between 6 and 2.4 to 1. 

This report is an addition to AgriFutures Australia’s diverse range of research publications and forms 
part of the Ginger Program. 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 

  

https://www.agrifutures.com.au/wp-content/uploads/publications/17-021.pdf
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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 Ginger 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 ginger 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 AgriFutures Ginger Program and invests in research, development 
and extension (RD&E) projects using an industry-agreed five-year plan. In November 2021, the 
Ginger Program 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 AgriFutures Ginger Program 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 ginger 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 Ginger Program projects. 

2. Support RD&E planning and decision-making through detailing returns on investment from 
past RD&E projects (2017-2022). 

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 Ginger Program. 
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Beneficiaries 
The beneficiaries of this report will be AgriFutures Australia’s management, the Australian 
Government, the Australian community, the CRRDC and the Australian ginger industry. 

 

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 
AgriFutures Ginger 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 the costs of all projects in the population. 

AgriFutures Australia provided an original list of 10 projects for inclusion in the AgriFutures Ginger 
Program evaluation. Based on the terms of reference and previous AgriFutures Australia impact 
assessments (e.g., Agtrans Research, 2018 and Clarke, 2019), which excluded small investments, 
seven projects were selected for evaluation.  

Information on each project was assembled from original project proposals, project agreements, final 
reports and any progress reports or other relevant publications and documentation. Assistance was 
rendered by AgriFutures Ginger Program personnel, the Australian Ginger Industry Association 
(AGIA) and members of the AgriFutures Ginger Advisory Panel. The potential impacts from each 
investment were identified and described in a triple bottom line context. Some of the impacts that 
were identified were then valued in monetary terms. 

The present value of benefits (PVB) and 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 by the AgriFutures Ginger Program. However, the 30-year benefit timeframe was 
used in summary performance reporting and in all sensitivity analyses.  

Cost for each project included the cash contributions of the AgriFutures Ginger 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). AgriFutures Ginger 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 that 
recognised previous investment and the possibility of investment occurring outside the AgriFutures 
Ginger Program and being supported by other funding parties (e.g., Australian Research Council) 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 AgriFutures Ginger 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 four 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 four projects but 
compared them with the total investment in the AgriFutures Ginger Program population (seven 
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 represent a lower bound set of investment 
criteria for the Program. 

 

Results and key findings 
Total funding for the four projects where impacts were valued was approximately $0.91 million 
(present value terms) and produced aggregate total expected benefits of $5.46 million (present value 
terms). This gave an estimated NPV of $4.55 million, a BCR of 6.0 to 1, an IRR of 23.6% and a 
MIRR of 10.6%. The four projects valued represented approximately 39.6% of total funding for the 
seven projects in the evaluation population. 

When the benefits of the impacts valued were compared with the total investment in all seven projects 
in the population, this lowered the investment criteria. Funding for all projects in the population 
totalled approximately $2.30 million (present value terms). When compared with the same value of 
benefits for the four projects ($5.46 million), the investment produced an estimated NPV of $3.17 
million (present value terms), a BCR of 2.4 to 1, an IRR of 8.8% and a MIRR of 6.7%. 

It can be concluded, given the assumptions made, that the BCR for investment in AgriFutures Ginger 
Program projects (2017-2022) lies somewhere between 2.4 and 6.0 to 1. 

Three types of benefit were valued, the most important of which was improvement in ginger yield – 
see table below. Yield improvement contributed $2.26 million to total quantified benefits of $5.46 
million. 

Contribution of individual impacts to the total PVB 

Benefit PVB ($’million) % of total PVB 
Benefit 1 – Pest and disease cost saving 1.66 30.3 
Benefit 2 – Improvement in ginger yield 2.26 41.4 
Benefit 3 – Food safety avoided price loss 1.54 28.3 

Total benefits 5.46 100.0 

 

Implications for relevant stakeholders 
The results of the analysis show that industry, the community and the Australian Government are 
expected to derive net benefits from investment in AgriFutures Ginger Program projects made 
between 1 July 2017 and 31 August 2022 (the scheduled completion date for PRJ-011740 – Ginger 
extension coordination project). 

 

Recommendations 
Evaluation results should inform AgriFutures Australia and industry input into the preparation of the 
next five-year AgriFutures Ginger Program Strategic RD&E Plan. 
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Introduction 
Background 
AgriFutures Australia manages the AgriFutures Ginger Program and invests in research, development 
and extension (RD&E) projects using an industry-agreed five-year RD&E Plan. Advice on Plan 
implementation is provided to AgriFutures Ginger Program management personnel by the AgriFutures 
Ginger Advisory Panel.  

In November 2021, the Ginger Program RD&E Plan 2017-2022 was nearing completion and a new 
Strategic RD&E 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 Ginger Program projects. 

2. Support RD&E planning and decision-making through detailing returns on investment from 
past RD&E projects (2017-2022). 

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 Ginger Program. 

 

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

1. Receipt of project information from AgriFutures Australia for 10 AgriFutures Ginger 
Program projects that commenced after 30 June 2017. 

2. Review of projects and selection of those investments that had reached a substantial milestone 
(i.e., were nearing completion) and had a total investment by AgriFutures Australia of more 
than $25,000 (nominal) reported over the life of the project. 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 minor scoping studies and conference 
attendance (see, for instance, Agtrans Research, 2018 and Clarke, 2019). 

3. Review of 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 and members of the AgriFutures Ginger Advisory Panel to confirm 
potential and actual impacts. 
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4. Cluster projects into a relevant group for cost-benefit analysis. A single cluster was 
appropriate given most projects impacted ginger productivity and profitability. 

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 Ginger Program 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. Present 
evaluation findings to members of the AgriFutures Ginger Advisory Panel. Consider and 
incorporate comments received on the draft. Prepare and submit the final AgriFutures Ginger 
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 10 RD&E projects. Based on the evaluation’s objectives and population definition 
described previously, three projects were excluded from the population. These projects were: 

• PRJ-010862: Review of the biosecurity plan for the ginger industry (July 2018 to April 2023). 
This project had 16 months left to run at the commencement of the economic impact 
assessment in November 2021 and major project milestones were yet to be reached. 

• PRJ-012992: Improving ginger to future-proof the industry against pests and diseases – 
Stage 2 (December 2020 to July 2024). This project had 31 months left to run at the 
commencement of the economic impact assessment in November 2021 and major project 
milestones were yet to be reached. 

• PRJ-011406: Ginger Automation Scoping Study (June 2018 to November 2018). This project 
had a total AgriFutures investment of $18,249, which was less than the $25,000 investment 
threshold for project inclusion. 

Thus, the final AgriFutures Ginger Program project population for evaluation consisted of seven 
projects. Table 1 shows the list of projects included in the Ginger Program evaluation. 

 

Table 1: Project population for the AgriFutures Ginger Program economic evaluation 

No. Project code Project title Start Finish AgriFutures 
Investment 

1 PRJ-011612 Improving ginger to future-proof the industry 
against pests and diseases – Stage 1 

30/11/2018 29/1/2020 36,800 

2 PRJ-010880 Lift the demand for Australian ginger: 
Consumer requirements for industry growth 

1/2/2018 1/10/2018 84,600 

3 PRJ-010755 Ginger development and extension 22/11/2017 31/7/2019 239,990 
4 PRJ-011522 Ginger Ninja: Automating disease detection in 

seed ginger stock 
1/7/2019 30/6/2021 75,716 

5 PRJ-011627 Site-specific weed control for ginger cropping 
systems 

1/7/2019 31/7/2022 232,880 

6 PRJ-011849 Chemical minor use permit research 1/8/2019 28/7/2022 73,060 
7 PRJ-011740 Ginger extension coordination project 30/8/2019 31/8/2022 309,003 

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 the AgriFutures Ginger Advisory Panel, and a preliminary qualitative 
analysis was prepared. The individual project outcomes and impacts were then integrated and 
described at the aggregate AgriFutures Ginger Program level. The principal economic, environmental 
and social impacts at the AgriFutures Ginger 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 four projects from the population (seven projects) and these are deemed to represent 
the principal benefits derived from AgriFutures Ginger 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 four projects were aggregated to form a set of investment 
criteria for the subset of projects. The results represented an upper limit of the AgriFutures 
Ginger Program’s economic impact when the benefits are compared with the costs of only 
those four projects. 

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

The total investment in the seven projects included in the analysis is shown in Table 2, classified and 
aggregated according to the three strategic objectives of the Ginger Program RD&E Plan 2017-2022.  

The AgriFutures Ginger Program has placed most emphasis on projects designed to increase ginger 
grower productivity and profitability (Objective 1). 

 

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

Ginger Program RD&E Plan 2017-2022 objective No. of 
Projects 

Total investment 
($ nominal)(a) 

Percentage 
of total value 

Objective 1: Drive on-farm productivity – disease 
management, innovative technology and certified seed 4 1,124,627 57% 

Objective 2: Lift the demand for Australian ginger – brand and 
market research 1 84,600 4% 

Objective 3: Encourage industry engagement – extension, 
communication, leaders and partners 2 750,539 38% 

Total 7 1,959,766 100% 
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 Ginger Advisory Panel were contacted in December 2021 and asked to 
provide a preliminary assessment of projects making up the AgriFutures Ginger Program RD&E 
portfolio 2017-2022 (Table 3). 

The assessment of the benefits of the project to ginger growers was inclusive of both the benefits that have 
accrued to date plus those that are likely to flow to growers in the future. For each project, the AgriFutures 
Ginger Advisory Panel assessed benefits as either high (H), medium (M) or low (L). 

 

Table 3: AgriFutures Ginger Advisory Panel assessment of value of Program projects between 
2017-2022 

No. Project code Project title H M L 
1 PRJ-011612 Improving ginger to future-proof the industry against pests and 

diseases – Stage 1    

2 PRJ-010880 Lift the demand for Australian ginger: Consumer requirements for 
industry growth    

3 PRJ-010755 Ginger development and extension    
4 PRJ-011522 Ginger Ninja: Automating disease detection in seed ginger stock    
5 PRJ-011627 Site-specific weed control for ginger cropping systems    
6 PRJ-011849 Chemical minor use permit research    
7 PRJ-011740 Ginger extension coordination project    

Source: AgriFutures Ginger Advisory Panel 
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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 
2023 

No. Project code 2018 2019 2020 2021 2022 2023 Total 
1 PRJ-011612 0 22,080 14,720 0 0 0 36,800 
2 PRJ-010880 56,400 28,200 0 0 0 0 84,600 
3 PRJ-010755 135,552 99,438 5,000 0 0 0 239,990 
4 PRJ-011522 0 60,716 15,000 0 0 0 75,716 
5 PRJ-011627 0 79,100 75,390 55,102 23,288 0 232,880 
6 PRJ-011849 0 0 13,840 18,520 35,700 5,000 73,060 
7 PRJ-011740 0 0 116,011 104,824 79,824 8,344 309,003 
 Total 191,952  289,534  239,961  178,446  138,812  13,344  1,052,049  

Table 5: Investment by research organisations/others by project for years ending 30 June 2018 
to 30 June 2023 

No. Project code 2018 2019 2020 2021 2022 2023 Total 
1 PRJ-011612 0 0 0 0 0 0 0 
2 PRJ-010880 0 0 0 0 0 0 0 
3 PRJ-010755 0 0 0 0 0 0 0 
4 PRJ-011522 0 183,294 0 0 0 0 183,294 
5 PRJ-011627 0 91,337 93,249 95,217 0 0 279,803 
6 PRJ-011849 0 0 69,927 89,306 77,897 5,944 243,074 
7 PRJ-011740 0 0 60,059 67,427 69,689 4,371 201,546 
 Total 0 274,631  223,235     251,950  147,586       10,315  907,717  

Table 6: Total investment in AgriFutures Ginger Program projects for the years ending 30 June 
2018 to 30 June 2023 

Year ending 
30 June 

AgriFutures Australia 
investment 

Research organisation  
and other investment Total investment 

2018       191,952  0          191,952  
2019       289,534      274,631           564,165  
2020       239,961      223,235           463,196  
2021       178,446      251,950           430,396  
2022       138,812      147,586           286,398  
2023         13,344        10,315             23,659  

Total  1,052,049    907,717        1,959,766  
 

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 AgriFutures Ginger Program 
reveals overhead costs consisting of AgriFutures Ginger Advisory Panel expenses, AgriFutures 
Ginger Program management fees and other costs, which add 20% to the AgriFutures Ginger Program 
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 AgriFutures Ginger Program projects 

Project code Increased ginger 
grower productivity/ 
profitability (e.g., 
reduced pest/disease 
cost, additional 
yield, sales) 

Improved resource 
allocation (e.g., on-
farm by extension or 
RD&E portfolio 
management) 

Improved 
environmental 
outcome (e.g., 
reduction in 
chemical use) 

Increased scientific 
and research 
capacity/increased 
industry capacity* 

Positive contribution 
to regional 
community 
wellbeing from more 
profitable ginger 
industry  

PRJ-011612      
PRJ-010880      
PRJ-010755      
PRJ-011522      
PRJ-011627      
PRJ-011849      
PRJ-011740      

* Note: Although the increased capacity impact is not explicitly stated in all seven project logical frameworks, it is 
assumed that all research projects contribute additional science and/or industry knowledge and therefore 
contribute to improved capacity. The same principle was applied to positive contribution to the regional 
community. Community was assumed to benefit from a more productive and profitable ginger industry. 

 

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. 
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Table 8: Triple bottom line categories of impacts from AgriFutures Ginger Program investment 

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

Other industries Public Overseas 
Economic impacts 
Increased ginger grower 
productivity/profitability 
(e.g., decreased costs or 
increased sales) 

Improved effectiveness/ 
efficiency of resource 
allocation (e.g., on-farm 
by extension or RD&E 
portfolio management) 

Additional supply of 
quality Australian ginger 
for food and beverage 
processors 

Improved efficiency of 
resource allocation for 
public RD&E funds 

A more profitable and 
resilient local ginger 
industry may provide 
fewer opportunities for 
overseas ginger 
industries to export to 
Australia 

Environmental impacts 
Improved environmental 
outcomes through a 
decreased requirement 
for chemical treatment of 
ginger crops 

 Decreased environmental 
impacts (from reduced 
chemical use) 

 

Social impacts 
Increased scientific and 
research capacity/ 
increased industry 
capacity 

Increased scientific and 
research capacity suitable 
for application to other 
industries (e.g., process 
automation in horticulture) 

Regional community 
wellbeing, including jobs 
and income, associated 
with a more profitable 
ginger industry 

 

 

 

Public versus private impacts 
It is anticipated that the majority of impacts and potential impacts identified will produce private 
economic benefits for the ginger industry. Some public benefits may be realised through decreased 
environmental impacts from reduced chemical use, increased scientific and research capacity, and 
regional community wellbeing associated with a more profitable ginger industry (Table 8).  

 

Distribution of impacts along the supply chain 
Key impacts resulting from the projects included in the analysis are primarily related to improved 
and/or maintained industry productivity/profitability. It is likely that the benefits of such impacts will 
be distributed along the supply chain, with ginger growers, wholesalers, retailers, processors and 
consumers all benefiting from the investment.  

 

Impacts on other industries 
Impacts on other industries will include additional supply of quality Australian ginger for food and 
beverage processors, and increased scientific capacity, especially in field automation, that may be 
relevant to other horticultural industries. 
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Impacts on overseas interests 
Limited overseas impacts were identified. Research pertaining to pests, diseases, weeds, chemical 
access, extension and understanding Australian consumers are all specific to this country. Potentially, 
a more profitable and resilient local ginger industry may provide fewer opportunities for overseas 
ginger industries to export to Australia and this is a negative outcome for overseas interests. 

 

Match with Australian and Rural R&D priorities 
The Australian Government’s National Science and Research Priorities and Rural R&D Priorities are 
reproduced in Table 9. The projects included in this analysis have contributed to National Science and 
Research Priority 1 and 2, and potentially 7 and 8. Ginger projects have also contributed to Rural 
R&D Priorities 1, 2, 3 and 4.  

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, four 
projects were identified as having significant impact. The following four projects were therefore 
subject to valuation of some of their impacts: 

• PRJ-011612: Improving ginger to future-proof the industry against pests and diseases – Stage 1 

• PRJ-010755: Ginger development and extension 

• PRJ-011849: Chemical minor use permit research 

• PRJ-011740: Ginger extension coordination project 
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Impact 1: Lower costs of pest and disease control per tonne of ginger produced 

Contributing project(s): PRJ-011612, PRJ-010755, PRJ-011849, and PRJ-011740. 

Four AgriFutures Ginger Program-funded projects have the potential to contribute to lower costs of 
pest and disease control per tonne of ginger produced.  

Potential impacts associated with PRJ-011612 include the identification of pest and disease-resistant 
ginger cultivars that, if adopted, will require fewer chemical sprays. PRJ-010755 and PRJ-011740 
delivered extension targeting pest and disease management, including two key pests (nematodes and 
the recently arrived fall armyworm) and two key diseases (Pythium soft rot and Fusarium wilt, which 
have constrained the industry for more than a decade).  

PRJ-010755 and PJ-011740 also provided additional access to chemicals for use in ginger crops 
(renewal of use applications and a new chemical permit). PRJ-011849 also delivered renewed and 
new access to pest and disease controls. Access to key chemicals for pest and disease control will 
protect industry yield and deliver cost savings over the use of alternative control techniques. 

Specific assumptions for the valuation of Impact 1 are described in Table 10. 

Table 10: Summary of assumptions for Impact 1: Production cost saving 

Variable Assumption Source/explanation  
Australian ginger production (fresh and 
processing ginger) 

9,200 tonnes 
per year 

Five-year average from 2015-16 to 2019-20. 
Data supplied by Katarina Keating, 
Secretary, AGIA 

Cost of ginger production $3,992/tonne Updated QDAF gross margin for ginger 
production prepared by Roger Herden 

Reduction in the cost of ginger production 
due to AgriFutures Ginger Program-funded 
RD&E projects 

5% Analyst’s estimate after review of project 
documentation for PRJ-011612, PRJ-
010755, PRJ-011849, and PRJ-011740 

Year of first impact 2024 One year after completion of the final RD&E 
project in the cluster (PRJ-011849) 

Maximum share of ginger industry 
production adopting research outputs 

80% Analyst’s estimate after considering 55 
growers in the industry but that production is 
concentrated to a few large enterprises 

Counterfactual, including likelihood that 
impact was achieved from an alternative 
project 

50% Analyst estimate 
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Impact 2: Improvement in ginger yield with adoption of clean planting material 
 
Contributing project(s): PRJ-010755, PRJ-011740. 

In the past, a lack of clean seed ginger with which to establish a healthy crop has been a constraint 
that has affected most growers in the ginger industry (AGIA website, accessed December 2021). One 
of the objectives of project PRJ-010755 was to support the use of clean seed and to this end the 
project delivered clean seed program operating procedures for tissue culture and 10,000 plantlets for 
ginger grower propagation.  

Project PRJ-011740 followed up the success of the earlier project (PRJ-010755) with extension to 
increase adoption of improved planting material, including promotion of newly initiated ginger 
cultivars and their availability through the AGIA clean planting material scheme. Improved access to, 
and use of, clean planting material will have a positive impact of ginger yield. 

Specific assumptions for the valuation of Impact 2 are described in Table 11. 

Table 11: Summary of assumptions for Impact 2: Yield gain clean planting material  

Variable Assumption Source/explanation 
Australian ginger production (fresh and 
processing ginger) 

9,200 tonnes 
per year 

Five-year average from 2015-16 to 2019-20. 
Data supplied by Katarina Keating, 
Secretary, AGIA 

Increase in yield attributable to PRJ-010755 
and PRJ-011740 clean seed program 
support 

5% Analyst’s estimate after review of project 
documentation for PRJ-010755 and PRJ-
011740 

Farmgate sale price of ginger (less 
incremental production costs) 

$7,000/tonne Three-year average of prices received in 
2017-18, 2018-19, and 2019-20, adjusted 
for incremental costs associated with 
additional yield (e.g., harvest, cleaning and 
transport, estimated at $500/tonne)1 

Maximum share of ginger industry 
production adopting clean seed from the 
AGIA scheme 

60% Analyst’s estimate after considering the 
existence of clean seed supply 
arrangements outside the AGIA scheme 

Year of first impact 2022 Year that all outputs from project PRJ-
011740 will have been delivered 

Counterfactual, including likelihood that 
impact was achieved from an alternative 
project 

50% Analyst estimate 

 
  

 

1 Estimated as: 5% yield improvement x 9,200 tonnes of industry production x $7,000/tonne sold (the value of 
the additional ginger yielded is $7,500 but some additional costs, on top of the production costs, which remain 
the same regardless of yield, are incurred. Costs that remain the same regardless of yield include seed stock, 
fertiliser, pesticides, etc. Additional costs for the extra production achieved with the yield improvement include 
costs such as incremental additional harvesting, cleaning, packing, handling, transport, marketing, etc. These 
have been estimated at $500/tonne. 
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Impact 3: Avoided loss in farmgate price with adoption of food safety systems 
 
Contributing project(s): PRJ-010755, PRJ-011740. 

The Australian ginger industry understands that there is no issue more important than food safety and 
that it is of great concern to both processors and consumers. To this end, AGIA and AgriFutures 
Australia have invested in research to improve ginger quality and food safety systems (AGIA website, 
accessed December 2021).  

One of the objectives of project PRJ-010755 was to support the industry’s Freshcare food safety 
program and deliver grower awareness and training workshops. Project PRJ-011740 also supported 
and maintained the Freshcare food safety program. An effective industry food safety program, of the 
type supported by PRJ-010755 and PRJ-011740, will help minimise the risk of a food safety incident 
and resultant loss of farmgate price. 

Specific assumptions for the valuation of Impact 3 are described in Table 12. 

Table 12: Summary of assumptions for Impact 3: Avoided loss in farmgate price with food 
safety 

Variable Assumption Source/explanation 
Australian ginger production (fresh and 
processing ginger) 

9,200 tonnes 
per year 

Five-year average from 2015-16 to 2019-20. 
Data supplied by Katarina Keating, 
Secretary, AGIA 

Farmgate price of ginger $7,500/tonne Three-year average of prices received in 
2017-18, 2018-19, and 2019-202 

Reduction in price with food safety scare 40% Analyst’s assumption after review of long-
term price variation for ginger 

Risk of food safety incident without 
Freshcare training and support (a) 

One event 
every 10 years, 
i.e. 10% chance 
of occurring 

Analyst’s assumptions 

Risk of food safety incident in with 
Freshcare training and support (b) 

One event 
every 20 years, 
i.e. 5% chance 
of occurring 

Reduction in risk (a) – (b) 5% reduction 
Share of Australian ginger production 
impacted by food safety event 

80% Analyst’s assumption that total fresh ginger 
market will be impacted but processing 
demand and price will remain unchanged 

Year of first impact 2022 Year that all outputs from project PRJ-
011740 will have been delivered 

Counterfactual, including likelihood that 
impact was achieved from an alternative 
project 

50% Analyst’s estimate 

 

  

 

2 Estimated as: 9,200 tonnes of industry production x 40% loss of market price without food safety system x 
$7,500/tonne sold (grower loses 40% of the total sale price regardless of the costs he/she has incurred to 
produce and market the ginger affected by a food safety incident. Hence the higher $/tonne estimate. 
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Results 
The impact assessment for the AgriFutures Ginger Program 2017-2022 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 (2022-23).  

 

Investment criteria 
Two analyses were carried out at an AgriFutures Ginger Program level. In the first analysis, the 
present value of the benefits of the four projects valued was compared with the total investment in the 
AgriFutures Ginger Program population (investment in all seven 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 AgriFutures Ginger 
Program. 

Table 13 and Table 14 show the ‘lower bound’ investment criteria estimated for the different periods 
of benefits for total investment (i.e. investment by AgriFutures Australia as well as other project 
partners, which might include researchers and/or industry) and for AgriFutures Australia investment. 

 

Table 13: Lower bound investment criteria for total investment in AgriFutures Ginger Program 
projects (seven projects) (discount rate 5%) 

Investment criteria 
Years from last year of investment 

0 5 10 15 20 25 30 
Present value of benefits ($m) 0.24 1.46 2.69 3.65 4.41 5.00 5.46 
Present value of costs ($m) 2.3 2.30 2.30 2.30 2.30 2.30 2.30 
Net present value ($m) -2.06 -0.83 0.40 1.36 2.11 2.70 3.17 
Benefit-cost ratio 0.10 0.64 1.17 1.59 1.92 2.18 2.38 
Internal rate of return (%) Negative Negative 7.1 10.1 11.3 11.9 12.2 
Modified internal rate of return (%) Negative 0.8 6.0 7.3 7.7 7.7 7.6 

 

Table 14: Lower bound investment criteria for AgriFutures Australia investment in AgriFutures 
Ginger Program projects (seven projects) (discount rate 5%) 

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

Present value of benefits ($m) 0.14 0.85 1.57 2.14 2.58 2.92 3.19 
Present value of costs ($m) 1.34 1.34 1.34 1.34 1.34 1.34 1.34 
Net present value ($m) -1.20 -0.49 0.23 0.79 1.24 1.58 1.85 
Benefit-cost ratio 0.10 0.64 1.17 1.59 1.92 2.18 2.38 
Internal rate of return (%) Negative Negative 7.1 10.1 11.3 11.9 12.2 
Modified internal rate of return (%) Negative 0.8 6.0 7.3 7.7 7.7 7.6 
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The second analysis refers to the same set of valued benefits (estimated present value of benefits 
(PVB) of $5.46 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 four projects generating the benefits. This second 
analysis is likely to estimate an upper bound set of investment criteria for the AgriFutures Ginger 
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 total investment and for AgriFutures Australia investment, respectively. 

 

Table 15: Upper bound investment criteria for total investment in AgriFutures Ginger Program 
projects (four projects) (discount rate 5%) 

Investment criteria 
Years from last year of investment 

0 5 10 15 20 25 30 
Present value of benefits ($m) 0.00 1.46 2.69 3.65 4.41 5.00 5.46 
Present value of costs ($m) 0.36 0.91 0.91 0.91 0.91 0.91 0.91 
Net present value ($m) -0.36 0.55 1.78 2.74 3.50 4.09 4.55 
Benefit-cost ratio 0.00 1.60 2.95 4.01 4.84 5.49 6.00 
Internal rate of return (%) Negative 14.3 21.3 22.9 23.4 23.5 23.6 
Modified internal rate of return (%) Negative 9.7 12.5 12.4 11.8 11.1 10.6 

 

Table 16: Upper bound investment criteria for AgriFutures Australia investment in AgriFutures 
Ginger Program projects (four projects) (discount rate 5%) 

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

Present value of benefits ($m) 0.00 0.72 1.33 1.81 2.18 2.47 2.70 
Present value of costs ($m) 0.18 0.45 0.45 0.45 0.45 0.45 0.45 
Net present value ($m) -0.18 0.27 0.88 1.36 1.73 2.02 2.25 
Benefit-cost ratio 0.00 1.60 2.95 4.01 4.84 5.49 6.00 
Internal rate of return (%) Negative 14.3 21.3 22.9 23.4 23.5 23.6 
Modified internal rate of return (%) Negative 9.7 12.5 12.4 11.8 11.1 10.6 
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Figure 1 illustrates the undiscounted cash flows for the estimated total benefits from the four projects 
valued and the total RD&E investment costs for the AgriFutures Ginger Program. 
 

 
Figure 1: Annual undiscounted cash flows for estimated expected benefits and total RD&E 
investment costs for the AgriFutures Ginger 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 four projects where benefits were valued and includes the investment for all seven projects 
(lower bound). The results showed a moderate sensitivity to 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 17: Sensitivity to discount rate (lower bound analysis) (total investment, 30 years) 

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

Present value of benefits ($m) 11.83 5.46 3.04 
Present value of costs ($m) 2.18 2.30 2.42 
Net present value ($m) 9.65 3.17 0.63 
Benefit-cost ratio 5.42 2.38 1.26 
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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 four projects where benefits were valued and includes the investment for these four 
projects (upper bound). The results show a moderate sensitivity to the discount rate. 

 

Table 18: Sensitivity to discount rate (upper bound analysis) (total investment, 30 years) 

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

Present value of benefits ($m) 11.83 5.46 3.04 
Present value of costs ($m) 0.87 0.91 0.96 
Net present value ($m) 10.96 4.55 2.09 
Benefit-cost ratio 13.58 6.00 3.18 

 

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

 

Table 19: Contribution of individual impacts to the total PVB 

Benefit PVB ($’million) % of total PVB 
Benefit 1 – Pest and disease cost saving 1.66 30.3 
Benefit 2 – Improvement in ginger yield 2.26 41.4 
Benefit 3 – Food safety avoided price loss 1.54 28.3 
Total benefits 5.46 100.0 

 

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 20: Confidence in investment criteria for the AgriFutures Ginger Program 

Coverage of impacts Confidence in assumptions 
Medium Medium 
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Conclusion 
Across the seven projects considered there were a number of impacts/potential impacts identified for 
the ginger industry. 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 the 
AgriFutures Ginger Program. One analysis refers to the four projects where significant impacts were 
identified and valued. These projects were: 

• PRJ-011612: Improving ginger to future-proof the industry against pests and diseases – Stage 1 

• PRJ-010755: Ginger development and extension 

• PRJ-011849: Chemical minor use permit research 

• PRJ-011740: Ginger extension coordination project 

Total funding for the four projects where impacts were valued totalled approximately $0.91 million 
(present value terms) and produced aggregate total expected benefits of $5.46 million (present value 
terms). This gave an estimated net present value (NPV) of $4.55 million, a benefit-cost ratio (BCR) of 
6.0 to 1, an internal rate of return (IRR) of 23.6% and a modified internal rate of return (MIRR) of 
10.6%. The investment in the four projects valued represented approximately 39.6% of total funding 
(present value terms) for the seven projects in the evaluation population. 

When the benefits of the impacts valued were compared with total investment in all seven projects in 
the population, this lowered the investment criteria. Funding for all projects in the population totalled 
approximately $2.30 million (present value terms). When compared with the same value of benefits 
for the four projects ($5.46 million), the investment produced an estimated NPV of $3.17 million 
(present value terms), a BCR of 2.38 to 1, an IRR of 12.2% and a MIRR of 7.6%. 

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 Ginger Program projects 
made between 1 July 2018 through to completion of PRJ-011740 on 31 August 2022. 

 

  



 

19 

References 
ABC Rural. (2021, December 3). Are Supermarkets Charging too much for fresh Australian Ginger 
https://www.abc.net.au/news/rural/2021-12-03/ginger-prices-supermarket-food/100671136  

Australian Bureau of Statistics. (2021, June 2). Australian National Accounts: National Income, 
Expenditure and Product. Quarterly estimates of key economic flows in Australia, including gross 
domestic product (GDP), consumption, investment, income and saving. Table 5. Expenditure on 
Gross Domestic Product (GDP), Implicit price deflators. Retrieved from Australian Bureau of 
Statistics: https://www.abs.gov.au/statistics/economy/national-accounts/australian-national-accounts-
national-income-expenditure-and-product/latest-release#data-download  

Australian Ginger Growers Inc. and Queensland Government. (2007). The Australian Ginger 
Industry: Overview of Market Trends and Opportunities. Retrieved at 
https://www.daf.qld.gov.au/__data/assets/pdf_file/0006/74895/Australian-ginger-industry-report.pdf  

Australian Ginger Industry Association. (December 2021). AGIA Advice for New Entrants 
Considering Growing Ginger. Retrieved at https://www.australianginger.org.au/agia-advice-new-
entrants-considering-growing-ginger/  

AgriFutures Australia. (2020). Annual Report 2019-20. Retrieved at https://www.agrifutures.com.au/ 
wp-content/uploads/2020/11/AgriFutures-Australia-2019-2020-Annual-Report-Digital.pdf  

Agtrans Research. (2018). An Economic Evaluation of AgriFutures’ Investment in the New & 
Emerging Plant Industries Program (2015-2018) and the New & Emerging Animal Industries 
Program (2013-2018). 

Clarke, M. (2019). An Economic Evaluation of AgriFutures’ Investment in the Honey Bee and 
Pollination Program (2015-2019). 

Council of Rural Research and Development Corporations. (2018). Cross-RDC Impact Assessment 
Program Guidelines, Updates April 2018. Accessed at http://www.ruralrdc.com.au/wp-
content/uploads/2018/08/201804_RDC-IA-Guidelines-V.2.pdf   

Department of Agriculture, Water and the Environment. (2021). Rural Research, Development, and 
Extension Priorities. First published in the Agricultural Competitiveness White Paper. Canberra: 
Commonwealth of Australia. Retrieved from https://www.awe.gov.au/agriculture-land/farm-food-
drought/innovation/priorities  

Queensland Department of Agriculture and Fisheries. (1996). Gross Margin Budget for Ginger 
prepared by Roger Herden. Sourced at https://www.publications.qld.gov.au/dataset/12548905-5176-
4dc5-b133-84abc73f5403/resource/02ebd88a-ebfd-446c-9a94-5c59f75c02a6/download/ginger-gm-
sq.xls  

Office of the Chief Scientist. (2015). Strategic Science and Research Priorities. Canberra: 
Commonwealth of Australia. Retrieved from https://www.industry.gov.au/sites/default/files/2018-
10/science_and_research_priorities_2015.pdf?acsf_files_redirect 

  

https://www.abc.net.au/news/rural/2021-12-03/ginger-prices-supermarket-food/100671136
https://www.abs.gov.au/statistics/economy/national-accounts/australian-national-accounts-national-income-expenditure-and-product/latest-release#data-download
https://www.abs.gov.au/statistics/economy/national-accounts/australian-national-accounts-national-income-expenditure-and-product/latest-release#data-download
https://www.daf.qld.gov.au/__data/assets/pdf_file/0006/74895/Australian-ginger-industry-report.pdf
https://www.australianginger.org.au/agia-advice-new-entrants-considering-growing-ginger/
https://www.australianginger.org.au/agia-advice-new-entrants-considering-growing-ginger/
https://www.agrifutures.com.au/wp-content/uploads/2020/11/AgriFutures-Australia-2019-2020-Annual-Report-Digital.pdf
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http://www.ruralrdc.com.au/wp-content/uploads/2018/08/201804_RDC-IA-Guidelines-V.2.pdf
https://www.awe.gov.au/agriculture-land/farm-food-drought/innovation/priorities
https://www.awe.gov.au/agriculture-land/farm-food-drought/innovation/priorities
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https://www.publications.qld.gov.au/dataset/12548905-5176-4dc5-b133-84abc73f5403/resource/02ebd88a-ebfd-446c-9a94-5c59f75c02a6/download/ginger-gm-sq.xls
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https://www.industry.gov.au/sites/default/files/2018-10/science_and_research_priorities_2015.pdf?acsf_files_redirect
https://www.industry.gov.au/sites/default/files/2018-10/science_and_research_priorities_2015.pdf?acsf_files_redirect
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Appendices 
Appendix 1: Project descriptions (logical frameworks) for each 
project included in the AgriFutures Ginger Program evaluation 
population (7) 
The following tables present the individual project descriptions in a logical framework for each 
project included in the evaluation of the AgriFutures’ Ginger RD&E Program 2017-2022.  

 

 

PRJ-0011612 – Improving ginger to future-proof the industry against pests and diseases – Stage 1 

Project details Principal Investigator: David Lee 
Organisation: University of the Sunshine Coast 
Period: November 2018 to January 2020 

RD&E Plan Objective 1: Drive on-farm productivity – disease management, innovative technology and 
certified seed 

Project objectives The objective of the project was to undertake a scoping study to investigate options for the 
genetic improvement of ginger to future-proof the industry.  

Outputs • An understanding of the ginger cultivars available in Australia and the options for the 
introduction of new cultivars from overseas. 

• Knowledge of new landrace ginger varieties e.g., those identified by Australian growers 
through traditional on-farm breeding practices/local adaptation. 

• An understanding of the application of mutation breeding (induction of variation through 
tissue culture and gamma radiation) and subsequent selection of stable improved varieties. 

• Cultivars with desirable traits that could be improved by introduction of ginger polyploids 
(e.g., doubling of the number of ginger varieties) and subsequent selection of improved 
stable varieties. 

• Knowledge of whether traditional breeding by flowering and seed set following pollination is 
possible and practical for ginger following subsequent selection of improved varieties. 

• The study found that introducing genetic diversity will help the industry cope with increasing 
pest and disease pressure and changes to growing conditions, which will likely increase due 
to various forces including climate change. 

Outcomes • Recommendations for the genetic improvement of ginger in Australia through a ‘stage 2’ 
project with resultant improvements in the plant’s ability to resist pests and diseases and 
deliver higher, sustainable yields at less cost.  

Potential impacts • Economic – potential for lower production costs via improved ginger resistance to pests and 
diseases and higher sustainable yield. 

• Environmental – the potential for pest and disease resistant varieties that use less, 
potentially harmful, chemical sprays. 

• Capacity – data on the genetic resource available to Australian ginger growers along with 
additional researcher skills in genetic selection for the ginger industry. 

• Social – potential contribution to regional community wellbeing from a more profitable ginger 
industry. 

 
 
  



 

21 

PRJ-010880 – Lift the demand for ginger: consumer requirements for industry growth 

Project details Principal Investigator: Steve Sheppard 
Organisation: Brand Story 
Period: February 2018 to October 2018 

RD&E Plan Objective 2: Lift the demand for Australian ginger – brand and market research 
Project objectives The objectives of the project were to: 

• Complete underpinning research to guide future promotional campaigns (and deliver 
confidence in creative strategy, selected channels, and targets). 

• Develop brand identity concepts and messages (including brand positioning, and market 
place attributes such as health benefits, quality, and food safety). 

• Explore new Australian market opportunities including untapped demographics, 
consumption occasions, and preparation styles. 

• Prioritise key market segments for both fresh and processed ginger including retail, 
wholesale, and foodservice. 

• Identify preferred distribution channels and develop a detailed understanding of each 
channel’s requirements. 

• Explore options and grower support for an Australian ginger marketing levy. 
Outputs • The research showed that a significant number of consumers would increase their 

consumption of ginger simply by knowing more ways to use the product, more about its 
health benefits, and better ways to store it. 

• Food and beverage recipes are an ideal way to increase demand for fresh ginger. 
• Education in relation to the suitability of ginger for freezing would help reassure consumers 

that the product is not overly expensive and has a long shelf life. 
• An education campaign that highlights country of origin would also be beneficial. 
• Promotion should target freshness, goodness, health, and brightness. 
• A potential tagline of ‘the root of all goodness’ was well received by consumers. 
• Freshcare certification offered limited promotional value as the scheme was not well known 

to consumers. 
Outcomes • A suite of measures that when implemented, either through an industry wide marketing 

campaign or by individual grower-marketers, will increase the demand for Australian fresh 
ginger. 

Potential impacts • Economic – potential for additional profitable sales of Australian ginger subject to the 
funding of a marketing program that makes use of project findings. 

• Capacity – growers and the ginger supply chain with additional knowledge on how to 
successfully market fresh ginger. 

• Social – potential contribution to regional community wellbeing from a more profitable ginger 
industry. 
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PRJ-010755 – Ginger development and extension 

Project details Principal Investigator: Zane Nicholls 
Organisation: Queensland Department of Agriculture and Fisheries 
Period: November 2017 to July 2019 

RD&E Plan Objective 3: Encourage industry engagement – extension, communication, leaders and partners 
Project objectives The objective of the project was to implement an extension and development program that 

supports all ginger growers to increase productivity, farm gate profitability and competitiveness. 
The project was to deliver three main components: 
• Food safety and clean seed extension. 
• Industry pest and disease management. 
• Communication and industry development services.  

Outputs • Clean seed program produced operating procedures for a tissue culture quality control 
program and 10,000 plantlets for grower propagation. 

• Systems and confidence to address Pythium soft rot and Fusarium wilt that has placed 
production constraints on the industry for the past decade. 

• Freshcare food safety and quality workshops delivered to 39 growers in 2018. 
• Production and distribution of a food safety and quality ‘code of conduct’ that distilled all 

current food safety and quality research findings. 
• 10 communication and engagement events attended by 302 stakeholders, including 5 R&D 

technical meetings, 2 industry field days with more than 90% of production in attendance. 
The project also produced 7 newsletters providing technical notes on pest and disease and 
production issues being experienced in field.  

• Five minor use chemical applications and one new permit application were prepared and 
submitted to APVMA by the project. 

Outcomes • Growers better informed about innovations to lower production costs e.g., clean seed, pest, 
and disease management. 

• Growers with better supply conditions that deliver additional profitable sales e.g., food safety 
systems in place and adopted. 

Potential impacts • Economic – potential for lower costs of production for ginger growers as a result of 
extension, communication and industry development services that address clean seed, 
pests, and diseases. 

• Economic – potential for more profitable sales for ginger growers with improved market 
conditions. 

• Capacity – growers with additional production and food safety capacity. Industry extension 
officer with additional knowledge on how to deliver an extension and development program. 

• Social – potential contribution to regional community wellbeing from a more profitable ginger 
industry. 
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PRJ-01522 – Ginger Ninja: Automating disease detection in seed ginger stock 

Project details Principal Investigator: Matthew Dunbabin 
Organisation: QUT Institute for Future Environments 
Period: July 2019 to June 2021 

RD&E Plan Objective 1: Drive on-farm productivity – disease management, innovative technology and 
certified seed 

Project objectives The objective of the project was to develop and demonstrate an automated vision system that is 
capable of robustly identifying signs of Fusarium in seed ginger stock.  
 
Pests and diseases pose the largest production concern to most ginger growers and are a 
constant threat to yields. Fusarium, in particular, is a key threat to seed ginger stock, as it can be 
spread through soil from infected plant material. Identification and removal of diseased seed 
stock is a labour intensive process, attracting high direct labour cost. 

Outputs • A piloted automated system for identification of Fusarium on seed stock was produced. The 
system was based on a trained and re-trainable deep learning model (YOLO). The model 
demonstrated that it was able to achieve similar performance to an expert human ginger 
seed cutter in predicting the potential presence or absence of Fusarium in ginger seed 
stock. 

• A prototype portable and configurable ginger scanning tool which could assist in 
standardising the grading of ginger and hence Fusarium contamination risk particularly for 
new and non-expert cutters. 

• A system to maintain a tally of the number of samples scanned, their predicted disease 
status, and take a photo of each sample which can be used for further model training at a 
later date. 

Outcomes • A prototype system that with further refinement will be able to detect Fusarium in ginger 
seed stock in a reliable and cost-effective way. This innovation will lower the cost of 
Australian seed stock and ginger production. 

Potential impacts • Economic – potential for lower costs of production for ginger growers as a result of cost-
effective disease detection in seed stock. 

• Environmental – more effective control of ginger disease with a resultant reduction in the 
use of chemical sprays which may adversely impact the farm environment. 

• Capacity – new tools and skills including practical use of AI-enabled camera and the transfer 
of observations into real-time operation. 

• Social – potential contribution to regional community wellbeing from a more profitable ginger 
industry. 
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PRJ-011627 – Site-specific weed control for ginger cropping systems 

Project details Principal Investigator: Michael Walsh 
Organisation: University of Sydney 
Period: July 2019 to July 2022 

RD&E Plan Objective 1: Drive on-farm productivity – disease management, innovative technology and 
certified seed 

Project objectives The objectives of the project were: 
• Development of weed recognition and site-specific herbicide delivery technologies for 

selective control in ginger cropping.  
• Investigate alternative weed control technologies such as mechanical pulling, electrocution, 

and laser weeding for potential use with the site-specific technologies developed. 
Outputs • A digital library of weeds in ginger crops. 

• Computer vision filters suitable for differentiating between weeds and ginger plants. 
• Software for weed identification and location. 
• A site-specific herbicide delivery system incorporating appropriate nozzle type, spot 

diameter/shape and shielding recommendations to prevent off-target crop damage. 
• Software and hardware for actuation and treatment delivery. 
• A working spot spray system. 
• A recommended autonomous vehicle platform compatible with recommended site-specific 

spraying systems. 
Outcomes • In 2021, the project has delivered large weed datasets and algorithm training. Weed 

recognition accuracy is improving but at this stage is not sufficient for a commercial product. 
To achieve the required level of accuracy a combination of additional image annotation and 
synthetic data development is going to be used to improve model training. 

Potential impacts • Economic – potential for lower costs of production for ginger growers with more cost-
effective weed control (less costs of automated systems). 

• Environmental – potential for reduced herbicide use which may prevent damage to the farm 
environment. 

• Capacity – new research skills including sensors, data library development and production 
of automated/autonomous agricultural systems. 

• Social – potential contribution to regional community wellbeing from a more profitable ginger 
industry. 
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PRJ-011849 – Chemical minor use permit research 

Project details Principal Investigator: Zane Nicholls 
Organisation: Queensland Department of Agriculture and Fisheries 
Period: August 2019 to July 2022 

RD&E Plan Objective 1: Drive on-farm productivity – disease management, innovative technology and 
certified seed 

Project objectives The objective of the project was to deliver an industry pest and disease management program 
that meets the expectations of industry including: 
• New and updated agricultural chemical use permits relevant to maximising production of 

ginger. 
• Documentation and training in the use of these products and systems to achieve more 

sustainable farming systems. 
Outputs • Successful renewal of permits for Thiram, Metalaxyl and Phosphorus acid with shortened 

withholding periods (14 rather than 28 days). Shorter withholding periods were welcomed by 
the ginger industry as they allow for additional Pythium and Fusarium control during peak 
harvest periods. 

• Chlorpyrifos permit (pest control) lodged and renewed for three years. 
• Sencor permit (herbicide) renewal application lodged and renewed for five years. Renewal 

included updated safety guidelines pertaining to backpack spray use. 
• Oryzalin and simazine permit renewal applications lodged with renewed for three years. 

APVMA has notified that uses listed for the ginger permit 82394 for weed control have been 
added to relevant product labels. As there is now an oryzalin and simazine registration for 
ginger, the industry no longer needs a minor use permit for renewal of these 
ingredients/products. An excellent outcome for industry. 

• The project successfully secured two emergency permits for fall armyworm (Success Neo 
and Coragen) and Hort Innovation provided another control for fall armyworm (Methomyl). 
QDAF have provided another recently researched biocontrol option (Fawligen) for ginger 
use. 

Outcomes • In 2021, the project has renewed access and delivered new access to key chemicals for 
ginger production. These include pest, disease and weed controls. Access to key chemicals 
will protect both industry yield and deliver cost savings over the use of more expensive 
control techniques. 

Potential impacts • Economic – potential for lower production costs with access to appropriate chemicals and 
higher sustainable yield. 

• Capacity – additional researcher and grower knowledge in relation to sustainable use of 
industry pesticides, disease and weed controls. 

• Social – potential contribution to regional community wellbeing from a more profitable ginger 
industry. 
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PRJ-011740 – Ginger extension coordination project 

Project details Principal Investigator: Katarina Keating 
Organisation: Australian Ginger Industry Association Inc. 
Period: August 2019 to August 2022 

RD&E Plan Objective 1: Encourage industry engagement – extension, communication, leaders and partners 
Project objectives The objective of the project was to deliver extension coordination services that will increase 

adoption and practice change related to improving productivity and profitability for ginger 
businesses. The project will also deliver effective and efficient extension and communication 
services to develop a stronger and more resilient ginger industry. 

Outputs • Forums for industry information sharing and showcasing innovation e.g., biosecurity 
workshop February 2021 to explain current tools for pest, disease and weed control 
including nematode, fall armyworm, Pythium, Fusarium, and weed management as well as 
the importance of clean seed. 

• Routine update of RD&E material on the industry website. 
• RD&E information dissemination via the quarterly technical ginger newsletter. The 

newsletter is currently distributed to 102 industry stakeholders. 
• Sharing of industry experts including a farm mentoring program that provides information on 

current industry issues including fall armyworm, changes to Freshcare, updated chemical 
withholding periods for ginger, and strategies to address the seasonal worker shortages 
caused by COVID19. 

• Initiatives to increase adoption of improved planting material including promotion of newly 
initiated ginger cultivars and their availability through the AGIA clean planting material 
scheme. 

• Support and maintenance of the food safety program (Freshcare). 
• Maintenance of relationships with processors to ensure use of Australian ginger. 
• Routine grower surveys to ensure project extension and communication is meeting levy 

payer needs. In April 2021, a total of 31 industry responses demonstrated that most growers 
felt well informed. 

• Routine biosecurity surveys that show growers have become better informed about the main 
biosecurity risk and understand the importance of biosecurity. 

• General communications to increase public awareness in relation to ginger industry 
innovation and responsible production and marketing practices. 

Outcomes • Growers better informed about innovations to lower production costs e.g., biosecurity 
preparedness, pest, and disease management, the availability of clean planting material. 

• Growers with better supply conditions that deliver additional profitable sales e.g., food safety 
systems in place and adopted, strong relationships with ginger processors. 

Potential impacts • Economic – potential for lower costs of production for ginger growers as a result of 
extension, communication and industry development services that address biosecurity, 
pests, and diseases and clean planting material. 

• Economic – potential for more profitable sales for ginger growers with improved market 
conditions. 

• Capacity – growers with additional production and food safety capacity. Industry extension 
officer with additional knowledge on how to deliver an extension and development program. 

• Social – potential contribution to regional community wellbeing from a more profitable ginger 
industry. 
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