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Foreword 

AgriFutures™ Honey Bee & Pollination Program invests in research, development and extension 

(RD&E) projects to increase the profitability of beekeepers, reduce the incidence of pests, better 

understand the role of pollination in crop production, better understand the role of flora in honey bee 

management, build industry capacity and communicate research results to industry and other 

stakeholders.  

The program is funded through statutory levies paid by the Australian honey bee industry. AgriFutures 

Australia receives the RD&E component of the levy (currently 1.5c per kg sold), collected from 

beekeepers, to invest in line with the industry objectives of the Five Year Plan. Up to half of program 

expenditure, including RD&E expenditure, is matched by the Australian Government at up to 0.5% of 

industry GVP. 

This project “An Economic Evaluation of AgriFutures Australia’s Investment in the AgriFutures™ 

Honey Bee & Pollination Program (2015-2019)” assessed the benefit-cost ratio of 17 RD&E projects 

across the AgriFuturesTM Honey Bee & Pollination Program. It took into account proposals, reports 

and results, as well as key publications and found an estimated $4 return* for every $1 invested by 

industry. 

Of the 17 projects (totalling $6.85 million (present value terms)), the impacts from five of the projects 

were valued. Funding for the five projects (approximately 41.3% of total funding of the 17 projects) 

where impacts were valued totalled $2.83 million (present value terms) and produced aggregate total 

expected benefits of $11.68 million (present value terms). This gave an estimated net present value of 

$8.85 million, and a benefit-cost ratio of approximately 4.1 to 1. This economic evaluation was 

conducted as part of the AgriFutures™ Honey Bee & Pollination Program’s responsibility to the 

AgriFutures Australia Board, its levy payers and Australian Government, it has also informed the 

development of the next Five Year Plan. 

This report is an addition to AgriFutures Australia’s diverse range of over 2,000 research publications 

and it forms part of our Honey Bee and Pollination RD&E Program, which aims to support research, 

development and extension that will secure a productive, sustainable and more profitable Australian 

beekeeping industry and ensure the pollination of Australia’s horticultural and agricultural crops.  

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

online at: www.agrifutures.com.au.  

 

John Smith 

General Manager, Research 

AgriFutures Australia 

*Given the assumptions made in valuing the impacts of all 17 projects, the report found the benefit-

cost ratio for the investment in the Honey Bee and Pollination Program was between 1.7 and 4.1 to 1. 

  

http://www.agrifutures.com.au/
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Executive Summary 

AgriFutures™ Honey Bee & Pollination Program coordinates the investment of the research and 

development component of the honey levy and invests the levy in accordance with the agreed five 

year research, development and extension (RD&E) plan. In December 2018 the AgriFutures™ Honey 

Bee & Pollination RD&E Plan 2015-2019 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 RD&E plan. 

 

Aims and objectives 

The principal purposes of this report were to provide input to the new RD&E plan and to comply with 

AgriFutures Australia’s evaluation policy. The specific terms of reference for the project were to 

provide AgriFutures Australia with a rigorous and CRRDC compliant economic evaluation that was to: 

1. Inform industry, the community and Government about the net benefits derived from 

investment in AgriFutures™ Honey Bee & Pollination Program. 

2. Support RD&E planning and decision-making through detailing returns on investment from 

past RD&E (2015-19). 

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™ Honey Bee & Pollination Program. 

 

Beneficiaries 

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

the Australian community, the CRRDC and the Australian honey bee and pollination services 

industries. 

 

Methods used 

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

Guidelines of the CRRDC (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 impact and an economic evaluation of the significant 

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

costs of all projects in the population. 

AgriFutures Australia provided an original list of 35 projects for inclusion in the AgriFutures™ Honey 

Bee & Pollination Program evaluation. Based on the terms of reference and previous AgriFutures 

Australia impact assessments (e.g. Agtrans Research, 2018), 17 projects were selected for program 

evaluation. 

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

reports and any progress reports or other relevant publication and documentation. Assistance was 

rendered by AgriFutures Australia staff and the AgriFutures™ Honey Bee & Pollination Program 

Advisory Panel Chair. 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. 
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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 

2017-18 dollar terms (the most recently completed financial year) and discounted to 2017-18. 

Investment criteria were estimated for 0, 5, 10, 15, 20, 25 and 30 years from the year of the last 

research investment for the program. However, the 30-year benefit time frame was used in summary 

performance reporting and in all sensitivity analyses.  

Cost for 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 that recognised previous investment and the 

possibility of investment occurring outside the program and being supported by other funding parties 

(e.g. Australian Research Council, the CRC for Honey Bee Products) 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™ Honey Bee & Pollination Program level. The first 

analysis referred to projects where significant impacts were identified and valued. In the first instance 

the PVB was compared to the specific investment in the projects (a total of five projects) generating 

the benefits. This process was likely to estimate an upper bound set of investment criteria for the 

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 to the total investment in the program population (17 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 five projects where impacts were valued totalled approximately $2.83 million 

(present value terms) and produced aggregate total expected benefits of $11.68 million (present value 

terms). This gave an estimated NPV of $8.85 million, a BCR of 4.1 to 1, an IRR of 15.9% and a MIRR 

of 9.5%. The five projects valued represented approximately 41.3% of total funding for the 17 projects 

in the evaluation population. 

When the benefits of the impacts valued were compared to the total investment in all 17 projects in 

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

approximately $6.85 million (present value terms). When compared to the same value of benefits for 

the five projects ($11.68 million), the investment produced an estimated NPV of $4.83 million (present 

value terms), a BCR of 1.7 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 the investment in the 

AgriFutures™ Honey Bee & Pollination Program 2015-2019 lies somewhere between 1.7 and 4.1 to 

1. 
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Implications for relevant stakeholders 

The result from the analysis show that industry, the community and Government is expected to derive 

net benefits from investment in the AgriFutures™ Honey Bee & Pollination Program 1 July 2015 to 31 

December 2018 and these results are consistent with ABARES (2016) survey findings that revealed 

that the majority of beekeepers reported an increase in production of between 5% and 25% as a 

result of research for the five year period to 1 July 2015. 

 

Recommendations 

Evaluation results should inform AgriFutures Australia and industry input into the preparation of the 

next Five Year RD&E Plan for the honey bee and pollination industries. 

 
 



 

4 

Introduction 

Background 

AgriFutures Australia coordinates the investment of the research and development component of the 

honey levy and invests the levy in accordance with the industry agreed five year research, 

development and extension (RD&E) plan. Advice on plan implementation is provided to the 

AgriFutures Australia Board by the AgriFutures™ Honey Bee & Pollination Program Advisory Panel. 

Previously there had been separate advisory panels for honey bee and pollination research. 

In December 2018, the AgriFutures™ Honey Bee & Pollination Program Five Year RD&E Plan 2015-

2019 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 was to: 

1. Inform industry, the community and Government about the net benefits derived from 

investment in AgriFutures™ Honey Bee & Pollination Program. 

2. Support RD&E planning and decision-making through detailing returns on investment from 

past RD&E (2015-19). 

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 

AgriFutures™ Honey Bee & Pollination Program. 

 

Evaluation approach 

Project objectives were delivered through the discharge of seven tasks: 

1. Receipt of project information from AgriFutures Australia for all 35 Honey Bee and Pollination 

RD&E projects commencing after 30 June 2014 and delivering substantial milestones before 

31 December 2018. 

2. Review of projects and selection of those investments that had a total investment by 

AgriFutures Australia of greater than $20,000 (nominal) funding reported during the period 30 

June 2014 to 31 December 2018. A $25,000 threshold had been applied to the recently 

completed Economic Evaluation of AgriFutures’ Investment in New and Emerging Industries 

Program (2015-18) (Agtrans Research, 2018). 

3. Review the selected projects in a logic framework that described objectives, activities and 

outputs, outcomes and potential impacts. Review draft logic frameworks with the 

AgriFutures™ Honey Bee & Pollination Advisory Panel Chair 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 were relevant to beekeeping. 
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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. Review reporting including preparation of a draft report in the relevant AgriFutures Australia 

final report template and submission to AgriFutures Australia. Consideration and incorporation 

of comments received on the draft. Preparation and submission of the final AgriFutures™ 

Honey Bee & Pollination Program review report. 

 

 
 
 
Project Population for Evaluation 

The initial project population considered for evaluation and supplied by AgriFutures Australia 

consisted of 35 RD&E project investments. Based on the evaluation’s objectives and population 

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

following reasons: 

 Twelve projects were excluded because they were less than the total AgriFutures Australia 

investment threshold of $20,000 (nominal). These projects were dominated by small items 

such as conference sponsorship. 

 Six projects were excluded because they did not generate any significant deliverables prior to 

31 December 2018.  

 

Thus the final AgriFutures™ Honey Bee & Pollination Program project population for evaluation 

consisted of 17 projects. Projects excluded from the AgriFutures™ Honey Bee & Pollination Program 

evaluation are listed in Appendix 1. 

Table 1 shows the list of projects included in the AgriFutures™ Honey Bee & Pollination Program 

evaluation. 
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Table 1: Project population for the AgriFutures™ Honey Bee & Pollination RD&E Program evaluation: 

No. 
Project 

Code 
Project Title Start Finish 

AgriFutures Australia 

Investment 

1 PRJ-009102 Compatibility of management objectives on public lands with beekeeping 30/09/2014 28/02/2015 $ 30,000 

2 PRJ-009186 Active Australian Leptospermum honey: new sources and their bioactivity 30/10/2014 30/10/2019 $ 417,500 

3 PRJ-009334 External attractant trap for Small Hive Beetle 15/07/2014 14/07/2017 $ 343,091 

4 PRJ-009801 Dietary study of sub-chronic toxicity of echimidine and lasiocarpine (Phase 2) 30/09/2014 31/08/2015 $ 255,988 

5 PRJ-009819 Honey Bee and Pollination Program communications 2015-18 01/07/2015 30/06/2018 $ 120,300 

6 PRJ-009757 Assessing the mating quality of Australian queen bees 01/07/2016 31/12/2017 $ 193,049 

7 PRJ-009770 Verifying the origin of Australian honeys by analysis of their pollen content 01/07/2015 30/06/2017 $ 104,036 

8 PRJ-009904 Selection and development of Australian hygienic honey bee lines, 01/09/2015 01/09/2018 $ 176,602 

9 PRJ-009987 Reducing the impact of Nosema and viruses by improving honeybee nutrition 01/08/2015 30/11/2017 $ 269,411 

10 PRJ-009748 Risk assessment for the Large African Hive beetle 01/09/2015 28/10/2016 $ 20,464 

11 PRJ-010219 Regional economic multiplier impacts potential pollinator deficits across crops 01/07/2016 31/01/2017 $ 39,000 

12 PRJ-010226 Improving biosecurity resources and better understanding bee health in Australia 01/03/2016 30/06/2019 $ 223,700 

13 PRJ-010257 Progressing implementation of genetic selection in Australian honey bees 01/07/2016 30/06/2018 $ 55,000 

14 PRJ-010299 Framework for assessing risk to ecosystem for honey bees 18/07/2016 16/12/2016 $ 39,810 

15 PRJ-010313 Development of honey bee products from a biodiversity hotspot 01/10/2016 30/09/2018 $ 130,500 

16 PRJ-011385 Honey Bee and Pollination Program communications 2018-2020 27/07/2018 30/06/2020 $ 44,398 

17 PRJ-010777 Market and production potential for Australian produced propolis 06/08/2018 31/05/2019 $ 37,100 

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 2). Results were cross checked with the Chair 

of the AgriFutures™ Honey Bee & Pollination Advisory Panel and a preliminary qualitative analysis 

prepared. The individual project outcomes and impacts were then integrated and described at the 

aggregate AgriFutures™ Honey Bee & Pollination 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 (17 projects) and these are deemed to 

represent the principal benefits derived from the AgriFutures™ Honey Bee & Pollination 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 represented an upper limit for the Honey Bee 

and Pollination 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 17 

projects in the population, to provide a lower limit for the program’s investment criteria. 

The number of, and total investment in, the 17 projects included in the analysis is shown in Table 2, 

classified and aggregated according to the five strategic objectives of the AgriFutures™ Honey Bee & 

Pollination RD&E Plan.  

Table 2: Number and total investment in projects in the population by AgriFutures™ Honey Bee & 

Pollination Program RD&E Plan objectives: 

Strategic Objective as in the AgriFutures™ Honey 

Bee & Pollination Program Five Year RD&E Plan 

2015-2019 

No. of 

Projects 

Total 

Investment 

($ Nominal)(a) 

Percentage 

of Total 

Value 

Objective 1: Increase productivity and profitability of 

beekeepers 
8 $ 3,670,546 62 % 

Objective 2: Reduce the incidence and impact of pests 

and diseases on the beekeeping and pollination 

services industries 

4 $ 2,021,508 34 % 

Objective 3: Understand the role of pollination in 

delivering more productive systems 
1 $ 39,000 1 % 

Objective 4: Increase understanding of the role of flora 

in honey bee management 
2 $ 69,810 1 % 

Objective 5: Promote extension, communication and 

capacity building 
2 $ 164,698 2 % 

Total: 17 $ 5,965,562 100 % 

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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The program has placed most emphasis on projects designed to increase beekeeper productivity and 

profitability (Objective 1) and reduce the incidence and impact of beekeeping and pollination service 

pests and diseases (Objective 2). 
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Preliminary Qualitative Assessment 

In order to provide preliminary evaluation material for an RD&E planning workshop in Melbourne 21 

February 2019, a qualitative assessment of project value was prepared with the Chair of the 

AgriFutures™ Honey Bee & Pollination Advisory Panel. 

The assessment of the benefits of the project to beekeepers were inclusive of both the benefits that 

have accrued to date plus those that are likely to flow to beekeepers into the future. For each project, 

the Chair assessed benefits as either high (H), medium (M) or low (L). 

Table 3: Chair assessment of value of program projects 2015-19: 

No. 
Project 

Code 
Project Title 

Principal 

Investigator 
H M L 

1 PRJ-009102 
Compatibility of management objectives on 

public lands with beekeeping 
Sue Salvin    

2 PRJ-009186 
Active Australian Leptospermum honey: new 

sources and their bioactivity 

Elizabeth 

Harry 
   

3 PRJ-009334 External attractant trap for small hive beetle Diana Leemon    

4 PRJ-009801 
Dietary study of sub-chronic toxicity of 

echimidine and lasiocarpine (Phase 2) 

Allan 

Alexander 
   

5 PRJ-009819 
Honey Bee and Pollination Program 

communications 2015-18 

Megan 

Woodward 
   

6 PRJ-009757 
Assessing the mating quality of Australian 

queen bees 
Ben Oldroyd    

7 PRJ-009770 
Verifying the origin of Australian honeys by 

analysis of their pollen content 

Kale 

Sniderman 
   

8 PRJ-009904 
Selection and development of Australian 

hygienic honey bee lines 
Jody Gerdts    

9 PRJ-009987 
Reducing the impact of Nosema and viruses 

by improving honey bee nutrition 
John Roberts    

10 PRJ-009748 
Risk assessment for the Large African Hive 

beetle 
Ben Oldroyd    

11 PRJ-010219 
Regional economic multiplier impacts 

potential pollinator deficits across crops 
Michael Clarke    

12 PRJ-010226 
Improving biosecurity resources and better 

understanding honey bee health in Australia 
Rodney Turner    

13 PRJ-010257 
Progressing implementation of genetic 

selection in Australian honey bees 
Robert Banks    

14 PRJ-010299 
Framework for assessing risk to ecosystem 

for honey bees 
Sue Salvin     

15 PRJ-010313 
Development of honey bee products from a 

biodiversity hotspot 
Kate Hammer    

16 PRJ-011385 
Honey Bee and Pollination Program 

communications 2018-2020 

Megan 

Woodward 
   

17 PRJ-010777 
Market and production potential for Australian 

produced propolis 
Michael Clarke    
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Project Investment Costs 

The following tables show the annual investment (nominal $) for 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 2014 to June 2019: 

No. 
Project 

Code 
2015 2016 2017 2018 2019 Total 

1 PRJ-009102 $ 30,000 $ 0 $ 0 $ 0 $ 0 $ 30,000 

2 PRJ-009186 $ 66,700 $ 116,700 $ 116,700 $ 72,200 $ 45,200 $ 417,500 

3 PRJ-009334 $ 110,121 $ 114,397 $ 118,573 $ 0 $ 0 $ 343,091 

4 PRJ-009801 $ 198,248 $ 57,740 $ 0 $ 0 $ 0 $ 255,988 

5 PRJ-009819 $ 0 $ 39,000 $ 40,100 $ 41,200 $ 0 $ 120,300 

6 PRJ-009757 $ 0 $ 0 $ 100,377 $ 92,672 $ 0 $ 193,049 

7 PRJ-009770 $ 0 $ 51,817 $ 52,219 $ 0 $ 0 $ 104,036 

8 PRJ-009904 $ 0 $ 59,115 $ 59,115 $ 58,372 $ 0 $ 176,602 

9 PRJ-009987 $ 0 $ 102,718 $ 119,900 $ 46,793 $ 0 $ 269,411 

10 PRJ-009748 $ 0 $ 20,464 $ 0 $ 0 $ 0 $ 20,464 

11 PRJ-010219 $ 0 $ 0 $ 39,000 $ 0 $ 0 $ 39,000 

12 PRJ-010226 $ 0 $ 56,500 $ 40,200 $ 103,500 $ 23,500 $ 223,700 

13 PRJ-010257 $ 0 $ 0 $ 27,500 $ 27,500 $ 0 $ 55,000 

14 PRJ-010299 $ 0 $ 0 $ 39,810 0 $ 0 $ 39,810 

15 PRJ-010313 $ 0 $ 0 $ 65,250 $ 65,250 $ 0 $ 130,500 

16 PRJ-011385 $ 0 $ 0 $ 0 $ 22,199 $ 22,199 $ 44,398 

17 PRJ-010777 $ 0 $ 0 $ 0 $ 0 $ 37,100 $ 37,100 

 Total: $ 405,069 $ 618,451 $ 818,744 $ 529,686 $ 127,999 $ 2,499,949 
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Table 5: Investment by researchers/others by project for years ending 30 June 2014 to June 2019: 

No. 
Project 

Code 
2015 2016 2017 2018 2019 Total 

1 PRJ-009102 $ 0 $ 0 $ 0 $ 0 $ 0 $ 0 

2 PRJ-009186 $ 299,649 $ 254,649 $ 254,649 $ 244,649 $ 254,649 $ 1,308,245 

3 PRJ-009334 $ 248,430 $ 279,449 $ 273,887 $ 0 $ 0 $ 801,766 

4 PRJ-009801 $ 0 $ 0 $ 0 $ 0 $ 0 $ 0 

5 PRJ-009819 $ 0 $ 0 $ 0 $ 0 $ 0 $ 0 

6 PRJ-009757 $ 0 $ 0 $ 240,616 $ 207,258 $ 0 $ 447,874 

7 PRJ-009770 $ 0 $ 109,331 $ 107,134 $ 0 $ 0 $ 216,465 

8 PRJ-009904 $ 0 $ 46,000 $ 46,000 $ 46,000 $ 0 $ 138,000 

9 PRJ-009987 $ 0 $ 94,046 $ 105,878 $ 45,528 $ 0 $ 245,452 

10 PRJ-009748 $ 0 $ 87,864 $ 0 $ 0 $ 0 $ 87,864 

11 PRJ-010219 $ 0 $ 0 $ 0 $ 0 $ 0 $ 0 

12 PRJ-010226 $ 0 $ 6,994 $ 5,208 $ 8,779 $ 8,779 $ 29,760 

13 PRJ-010257 $ 0 $ 0 $ 21,000 $ 21,000 $ 0 $ 42,000 

14 PRJ-010299 $ 0 $ 0 $ 0 $ 0 $ 0 $ 0 

15 PRJ-010313 $ 0 $ 0 $ 73,283 $ 74,904 $ 0 $ 148,187 

16 PRJ-011385 $ 0 $ 0 $ 0 $ 0 $ 0 $ 0 

17 PRJ-010777 $ 0 $ 0 $ 0 $ 0 $ 0 $ 0 

 Total: $ 548,079 $ 878,333 $ 1,127,655 $ 648,118 $ 263,428 $ 3,465,613 

 

Table 6: Total RD&E investment AgriFutures™ Honey Bee & Pollination Program for the years ending 

30 June 2014 to June 2019: 

Year Ending 30 

June 

AgriFutures  

Australia Investment 

Researchers and 

Other Investment 
Total Investment 

2015 $ 405,069 $ 548,079 $ 953,148 

2016 $ 618,451 $ 878,333 $ 1,496,784 

2017 $ 818,744 $ 1,127,655 $ 1,946,399 

2018 $ 529,686 $ 648,118 $ 1,177,804 

2019 $ 127,999 $ 263,428 $ 391,427 

Total: $ 2,499,949 $ 3,465,613 $ 5,965,562 

 

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™ Honey Bee & Pollination 

Program reveals overhead costs consisting of reference panel expenses, program management fees 

and other costs which add 15% to the AgriFutures Australia project investment (AgriFutures Australia, 

2018). 

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:   
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Table 7: Summary of potential impacts from individual AgriFutures™ Honey Bee & Pollination Program projects: 

Project 

Code 

Improved Resource 

Allocation (e.g. on-

farm by extension or 

RD&E portfolio 

management) 

Increased 

Beekeeper 

Productivity / 

Profitability (e.g. 

decreased costs or 

avoided production 

losses) 

Increased 

Enterprise Output 

or New Income 

Stream (e.g. access 

to new resource, new 

apiary product) 

Improved 

Environmental 

Outcome (e.g. 

reduction in chemical 

use) 

Improved Human 

Health or Social 

Well-Being 

Outcomes 

Increased Scientific 

and Research 

Capacity / Increased 

Industry Capacity* 

PRJ-009102       

PRJ-009186       

PRJ-009334       

PRJ-009801       

PRJ-009819       

PRJ-009757       

PRJ-009770       

PRJ-009904       

PRJ-009987       

PRJ-009748       

PRJ-010219       

PRJ-010226       

PRJ-010257       

PRJ-010299       

PRJ-010313       

PRJ-011385       

PRJ-010777       

* Note: although the increased capacity impact is not explicitly stated in all 20 project logical frameworks, it is assumed that all research projects contribute additional science 

and/or industry knowledge and therefore contribute to improved capacity. 
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Impacts across the triple bottom line 

Table 8 provides a categorisation of all identified impacts against triple bottom line categories i.e. 

economic, environmental and social impacts. Some projects contributed to more than one impact 

category. 

Table 8: Triple bottom line categories of impacts from the AgriFutures™ Honey Bee & Pollination 

Program investment: 

Honey Bee and Pollination 

Industry 

Triple Bottom Line Categories and Distribution of Impacts from 

AgriFutures™ Honey Bee & Pollination Program Investment 

Other industries Public Overseas 

Economic Impacts 

Increased beekeeper 

productivity / profitability (e.g. 

decreased costs or avoided 

production losses). 

 

Increased enterprise output or 

new income stream (e.g. 

access to new resource or new 

apiary product). 

 

Improved effectiveness / 

efficiency of resource 

allocation (e.g. on-farm by 

extension or RD&E portfolio 

management). 

Increased 

pollinated crop 

productivity / 

profitability. 

Improved efficiency of 

resource allocation for 

public RD&E funds. 

Improved quality of 

honey and 

pollinated crops 

originating from 

Australia. 

 

Data to support 

lower Maximum 

Residue Limits 

(MRLs) for honey 

containing 

echimidine and 

lasiocarpine 

(especially relevant 

to New Zealand). 

Environmental Impacts 

Incentive to retain existing 

native vegetation and plant 

new areas. 

 

Improved environmental 

outcomes through decreased 

requirement for chemical 

treatment of hives. 

 

Reduction in loss of native bee 

colonies caused by small hive 

beetle (SHB). 

 Public land with increased 

value (retained native 

vegetation). 

 

Decreased environmental 

impacts on public land 

(from reduced chemical 

usage). 

 

Decreased risk of an 

exotic pest establishing in 

Australia – large African 

hive beetle (LAHB). 

 

Social Impacts 

Improved human health and 

wellbeing (consumption of 

antimicrobial honey) 

 

Increased scientific and 

research capacity / increased 

industry capacity. 

 Increased scientific 

capacity. 

 

Reduced burden on the 

health care system 

through improved human 

health outcomes. 

International 

scientific 

collaboration. 
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Public versus private impacts 

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

economic benefits for the honey bee and pollination industries. This finding is consistent with 

ABARES (2016) where the majority of beekeepers reported an increase in production of between 5% 

and 25% as a result of research. Some public benefits will be realised through improved human 

health and wellbeing impacts for the Australian community – see 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 beekeepers, honey packers, users of pollination services and 

consumers all benefiting from the investment. For example any price premiums realised through 

identification of Australian medical honeys are likely to be shared 50:50 with beekeepers and retailers. 

 

Impacts on other industries 

A broad range of potential impacts have been identified for the honey bee and pollination industries. 

Other industries likely to benefit from AgriFutures Australia investment include the pollination 

dependent industries especially almonds, apples, pears, cherries, canola, kiwifruit, summerfruit and 

pastures containing clover. Other industries may benefit from general improvements in the scientific 

knowledge base in the future. 

 

Impacts on overseas interests 

Impacts overseas are expected to include the improved quality of honey and pollinated crops 

originating from Australia. New Zealand will benefit from data to support lower MRLs for honey 

containing echimidine and lasiocarpine especially when exporting to the European Union. There may 

also be some benefits to other countries through the sharing of scientific information and capacity. 

 

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 2 and 8 (i.e. food and health) and Rural R&D Priorities 1, 2, 3 and 4.  
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Table 9: Australian and Rural R&D Priorities: 

Australian Government 

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

(2015) 

1. Food – optimising food and fibre production and 

processing; agricultural productivity and supply 

chains within Australia and global markets. 

2. Soil and Water – improving the use of soils and 

water resources, both terrestrial and marine. 

3. Transport – boosting Australian transportation: 

securing capability and capacity to move 

essential commodities; alternative fuels; 

lowering emissions. 

4. Cybersecurity – improving cybersecurity for 

individuals, businesses, government and 

national infrastructure. 

5. Energy and Resources – supporting the 

development of reliable, low cost, sustainable 

energy supplies and enhancing the long-term 

viability of Australia’s resources industries. 

6. Manufacturing – supporting the development 

of high value and innovative manufacturing 

industries in Australia. 

7. Environmental Change – mitigating, managing 

or adapting to changes in the environment. 

8. Health – improving the health outcomes for all 

Australians. 

 

Source: 2015 Australian Government Science and 

Research Priorities.  

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

chpriorities/pages/default.aspx  

1. Advanced technology, to enhance innovation 

of products, processes and practices across 

the food and fibre supply chains through 

technologies such as robotics, digitisation, big 

data, genetics and precision agriculture; 

2. Biosecurity, to improve understanding and 

evidence of pest and disease pathways to help 

direct biosecurity resources to their best uses, 

minimising biosecurity threats and improving 

market access for primary producers; 

3. Soil, water and managing natural 

resources, to manage soil health, improve 

water use efficiency and certainty of supply, 

sustainably develop new production areas and 

improve resilience to climate events and 

impacts; and 

4. Adoption of R&D, focussing on flexible 

delivery of extension services that meet 

primary producers’ needs and recognising the 

growing role of private service delivery. 

 

Source: 2015 Agricultural Competitiveness White 

Paper. 

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

food/innovation/priorities  

 
 

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. 

 

http://www.science.gov.au/sciencegov/scienceandresearchpriorities/pages/default.aspx
http://www.science.gov.au/sciencegov/scienceandresearchpriorities/pages/default.aspx
http://www.agriculture.gov.au/ag-farm-food/innovation/priorities
http://www.agriculture.gov.au/ag-farm-food/innovation/priorities
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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. The following five projects therefore were subject 

to valuation of some of their impacts: 

 PRJ-009186: Active Australian Leptospermum honey: new sources and their bioactivity 

 PRJ-010313: Development of honey bee products from a biodiversity hotspot 

 PRJ-009904: Selection and development of Australian hygienic honey bee lines 

 PRJ-009748: Risk assessment for large African hive beetle 

 PRJ-010257: Progressing implementation of genetic selection in Australian honey bees. 

 

Impact 1: Increased beekeeper returns - Leptospermum medicinal honey 
 

Contributing project (s): PRJ-009186 

A scientific evidence base to support beekeeper marketing claims that a percentage of Australian 

Leptospermum honey is as effective in controlling microbiological activity as New Zealand 

Leptospermum (Manuka) honey, is expected to increase the price received by Australian beekeepers 

for that honey. Australian Leptospermum floral resources are widely spread throughout the continent 

(Figure 1) and there is abundant opportunity to capitalise on Leptospermum-based honey production. 

Figure 1: Map of Leptospermum distribution: 

 

 
 
Source: Australian National Herbarium, Canberra https://www.anbg.gov.au/leptospermum/leptospermum.dist.html  

Counterfactual: the research on Leptospermum derived Australian honey is important and in the 

absence of this AgriFutures Australia research project it is likely that an alternative project would have 

been funded at a later date or by an alternative funding body e.g. Australian Research Council. 

Consequently it is only appropriate to ‘claim’ a share of forecast impacts as directly attributable to 

PRJ-009186: Active Australian Leptospermum honey: New sources and their bioactivity. 

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

  

https://www.anbg.gov.au/leptospermum/leptospermum.dist.html
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Table 10: Summary of assumptions for impact 1: 

Variable Assumption Source 

Australian honey production 

volume. 

20,000 tonnes 

per year 

PHA and AgEconPlus, 2013 noted a range 

of production between 20,000 tonnes and 

30,000 tonnes. 

Share of Australian honey 

production volume that 

produces Leptospermum honey 

with high antimicrobial activity. 

5% 

Potentially 10% of Australian honey 

production is Leptospermum (Harry, 2014). 

However, Williams (2018) has shown that 

only 50% of tested Leptospermum flora is 

‘active’. 

Current retail price of Australian 

Leptospermum honey. 
$10/kg 

Estimate prepared in 2014 of $4/kg (Harry, 

2014) updated to 2019 price of $10/kg (Doug 

Somerville, Apiary Specialist pers. comm., 

January 2019). 

Retail price of active Australian 

Leptospermum honey with 

scientific evidence base in place 

and an effective marketing 

campaign. 

$35/kg 

Estimate prepared in 2014 of $30/kg (Harry, 

2014) updated to 2019 price of $35/kg (Doug 

Somerville, Apiary Specialist pers. comm., 

January 2019). 

Beekeeper share of retail honey 

price. 
50% Harry, 2014 

Cost of effective national 

marketing campaign to raise 

awareness of high antimicrobial 

activity Australian honey 

(includes additional production 

costs incurred by beekeepers). 

$100,000 per 

year for five 

years and 

$50,000 per 

year thereafter 

Harry, 2014 and consultant estimate 

Year in which benefit to 

beekeepers is first maximised. 

2029 – 10 years 

after research 

completion 

Harry, 2014 

Counterfactual including 

likelihood that impact achieved 

from an alternative project. 

50% Consultant estimate 

 
 

 
 
Impact 2: Increased beekeeper returns - Jarrah, Marri and White gum medicinal honey 

in Western Australia  

 

Contributing project (s): PRJ-010313: Development of honeybee products from a biodiversity 

hotspot 

As with Impact 1 (Leptospermum medicinal honey), a second project created a second set of potential 

impacts in relation to the medicinal honey. In this instance the project’s focus was on Western 

Australian (WA) honey production. The project found that the highest microbiological activity was in 

WA honeys sourced from Jarrah (Eucalyptus marginate), Marri (Corymbia calophylla) and White gum 

(Eucalyptus wandoo). Jarrah honey has proven antimicrobial activity (see for instance Manning, 2011) 

and already achieves a price premium in addition to prices received for other WA eucalypt honeys 

(Hammer, 2016). Effectively marketed, price premiums will also be realised for Marri and White gum. 
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Counterfactual: nationally there is substantial interest in the medicinal properties of honey. In the 

absence of this AgriFutures Australia research project it is likely that an alternative project would have 

been funded by the WA based CRC for Honey Bee Products established in 2017, one year after PRJ-

010313 commenced. Consequently it is only appropriate to ‘claim’ a share of forecast impacts as 

directly attributable to PRJ-010313. 

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

Table 11: Summary of assumptions for impact 2: 

Variable Assumption Source 

Western Australia honey production 

volume. 

1,600 tonnes per 

year 

Consultant estimate - WA 

produces approximately 8% of the 

national crop of 20,000 tonnes per 

year. 

Share of WA honey production that is 

sourced from Marri and White gum 

and is micro-biologically active (The 

assumption has been made that not 

all honey from these species will be 

microbiologically active all the time). 

5% 

 

Consultant estimate after noting 

the possibility that not all honey 

from all Marri and White gum will 

be microbiologically active all the 

time. 

Current retail price Jarrah, Marri and 

White gum. 

$35/kg for Jarrah 

$5.50/kg for Marri, 

White gum 

Hammer, 2016 

Retail price of Jarrah, Marri and 

White gum honey with scientific 

evidence base in place and an 

effective marketing campaign. 

$35/kg 

Consultant estimate after 

considering the price of NZ 

Manuka, Harry (2014) and 

personal communication Doug 

Somerville, Apiary Specialist, 

January 2019. 

Beekeeper share of retail honey 

price. 
50% Harry, 2014 

Cost of marketing and production 

costs to beekeepers. 

$20,000 per year for 

5 years and $5,000 

per year thereafter 

Consultant estimate 

Year in which benefit to beekeepers 

is first maximised. 

2028 – 10 years after 

research completion 
Consultant estimate 

Counterfactual including likelihood 

that impact achieved from an 

alternative project. 

50% Consultant estimate 
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Impact 3: Decreased chalkbrood costs – identification of honey bees with strong 

innate immune systems 

 

Contributing project (s): PRJ-009904: Selection and development of Australian Hygienic Honey 

Bee Lines 

Chalkbrood (Ascosphaera apis) is a highly contagious, nationally significant disease of honey bees 

whose economic cost to beekeepers appears to be increasing. PRJ-009904 set out to confirm the 

genetic link between hygienic behaviour in honey bees and chalkbrood control. The link was not 

established and more research is required. However, PRJ-009904 did identify honey bees with strong 

innate immune systems and these genetic lines will have value in queen bee breeding programs and 

subsequent chalkbrood control. Beekeepers experiencing hives that are perpetually impacted by 

chalkbrood either accept a loss of honey production (production of one box of honey rather than two 

or three per year) or re-queen the chalkbrood effected hive. The impact of this research is quantified 

as a re-queening cost saving from the use of queen bees with strong innate immune systems. 

Counterfactual: in the absence of this research alternative research would have been funded by 

AgriFutures Australia at a later date and given that the project was only partially successful additional 

chalkbrood research is already underway. Current AgriFutures Australia chalkbrood projects include 

PRJ-010815 (Investigating factors that influence chalkbrood outbreaks in Australia) and PRJ-010825 

(Probiotic development for bees: analysing gut bacteria in healthy bees). Once again it is only 

appropriate to ‘claim’ a share of forecast impacts as directly attributable to PRJ-009904. 

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

Table 12: Summary of assumptions for impact 3: 

Variable Assumption Source 

Australian honey bee hives 

whose production is negatively 

impacted by chalkbrood. 

67,000 hives per 

year 

672,216 honey bee hives in Australia 

(AHBIC Monthly News, November 2018) of 

which 10% have their production impacted 

by chalkbrood (Doug Somerville, Apiary 

Specialist pers. comm., January 2019). 

Share of hives no longer 

impacted by chalkbrood 

following use of queens with 

strong innate immune systems. 

1% 

Consultant assumption after consideration 

of importance of research results and 

planned communication activities. 

Cost saving from not needing 

to replace queens impacted by 

chalkbrood. 

$35/queen 

installed in hive 

Average queen price of $30 (ABK, January 

2019) plus an allowance of $5/hive to 

locate and remove failing queen and 

replace with new queen (12 minutes per 

hive at a labour cost of $25/hour). 

Year in which benefit to 

beekeepers is first maximised. 

2028 – 10 years 

after research 

completion 

Consultant estimate 

Counterfactual including 

likelihood that impact achieved 

from an alternative project. 

50% Consultant estimate 
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Impact 4: Avoided production losses - Large African Hive Beetle incursion/establishment 
 
Contributing project (s): PRJ-009748: Risk assessment for the large African hive beetle  

This project resulted in the upgrade of large African hive beetle (LAHB) risk to Australian honey bee 

and pollination industries from low to high, provided awareness raising measures and information on 

control solutions. In so doing, the project reduced the potential economic loss to the beekeeping and 

pollination industries from LAHB incursion and establishment. To quantify this benefit a 50% reduction 

in the probability of LAHB establishment in Australia was assumed against a base case probability of 

10%. Economic costs were estimated using Australia’s experience with small hive beetle (SHB). 

Counterfactual: prior to this research project LAHB was not on the biosecurity ‘radar’ and there was 

little interest in researching its potential impact on the Australian honey bee and pollination industries. 

Consequently it is appropriate to attribute a large share of forecast benefits to PRJ-009738. 

Specific assumptions for the valuation of Impact 4 are described in Table 13. 

Table 13: Summary of Assumptions for Impact 4: 

Variable Assumption Source 

Estimated annual cost of 

LAHB in Australia once 

established. 

$3.7 million per 

year 

SHB was estimated to cost NSW beekeepers 

$1.1 million per annum (Rhodes and McCorkell, 

2007) and Queensland beekeepers $2.6 million 

per annum (Leemon, 2014). These estimates are 

used as a proxy for annual cost of LAHB once the 

pest had become established in Australia. 

Risk of LAHB 

establishment in Australia 

in the absence of 

AgriFutures Australia 

investment in PRJ-009738. 

10% Consultant estimate 

Reduction in risk of LAHB 

establishment in Australia 

post completion of PRJ-

009738. 

50% Consultant estimate 

Year of first benefit. 2021 

Consultant estimate – 5 years after research 

completion and stakeholders are familiar with 

LAHB through the Bee Aware website. 

Counterfactual including 

likelihood that impact 

achieved from an 

alternative project. 

75% Consultant estimate 
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Impact 5: Increased returns – implementation of genetic selection in Australian honey 
bees 
 
Contributing project (s): PRJ-010257: Progressing implementation of genetic selection in Australian 

Honey bees.  

Application of modern genetic marker technology to queen bee breeding in Australia has the potential 

to lift commercial beekeeper productivity and profitability. Objective breeding will be able to select for 

traits that reduce beekeeper costs (e.g. disease resistance with saved chemical and queen bee 

replacement expenses) and increase production (e.g. improved foraging and pollination potential, 

heat and cold tolerance). The impacts of this project are measured as an increase in commercial 

beekeeper profit. 

Counterfactual: This project built on a previous AgriFutures Australia investment - PRJ-009276: 

Genetic evaluation of Australian Honey bees using BLUP procedures which demonstrated objective 

breeding ‘proof of concept’ and more research work will be required before commercial outcomes are 

delivered to the honey bee and pollination industries. It is only appropriate to ‘claim’ a share of 

forecast impacts as directly attributable to PRJ-010257. 

Specific assumptions for the valuation of Impact 5 are described in Table 14. 

Table 14: Summary of assumptions for impact 5: 

Variable Assumption Source 

Commercial beekeeper profit 

excluding imputed labour – 

beekeepers with more than 50 

hives. 

$47,500 per 

beekeeper per year 
ABARES, 2016 

Number of commercial 

beekeepers. 

1,230 beekeepers 

with more than 50 

hives 

ABARES, 2016. Non-commercial 

beekeepers are less concerned with 

maximising profit. 

Increase in profit attributable to 

genetic selection. 
1% per year 

Genetic improvement can typically 

achieve rate of progress of 1% 

improvement per year and in very well 

designed programs closer to 2% (Banks, 

2016). It is assumed that genetic gain 

translates directly to an increase in profit. 

Year of first benefit. 2028 

Consultant estimate – 10 years after 

PRJ-010257 plus allowance for 

subsequent research and commercial 

uptake by queen bee breeders. 

Counterfactual including 

likelihood that impact achieved 

from alternative research 

projects. 

50% Consultant estimate 
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Results 

The impact assessment for the AgriFutures™ Honey Bee & Pollination Program (30 June 2014 to 31 

December 2018) was conducted according to the CRRDC Impact Assessment Guidelines (CRRDC, 

2018). 

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

Gross Domestic Product (ABS, 2018).  

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

discounted to 2017-18 using a discount rate of 5%. The 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 (2018-19).  

 

Investment criteria 

Two analyses were carried out at a AgriFutures™ Honey Bee & Pollination Program level. In the first 

analysis, the present value of the benefits for the five projects valued was compared to the total 

investment in the program population (investment in all 17 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 15 and Table 16 show the ‘lower bound’ investment criteria estimated for the different periods 

of benefits for the total investment and for the AgriFutures Australia investment. 

Table 15: Lower bound investment criteria for total investment in the AgriFutures™ Honey Bee & 

Pollination Program (17 Projects) (Discount rate 5%): 

Investment Criteria 
Years from Last Year of Investment 

0 5 10 15 20 25 30 

Present value of benefits ($m) -0.02 -0.20 2.98 9.40 11.43 11.57 11.68 

Present value of costs ($m) 6.85 6.85 6.85 6.85 6.85 6.85 6.85 

Net present value ($m) -6.87 -7.05 -3.87 2.55 4.58 4.72 4.83 

Benefit-cost ratio 0.00 -0.03 0.44 1.37 1.67 1.69 1.71 

Internal rate of return (%) negative negative -2.9% 7.3% 8.7% 8.7% 8.8% 

Modified internal rate of return (%) negative negative -1.9% 6.8% 7.3% 6.9% 6.7% 
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Table 16: Lower bound investment criteria for AgriFutures Australia investment in the AgriFutures™ 

Honey Bee & Pollination Program (17 Projects) (Discount rate 5%): 

Investment Criteria 
Years from Last Year of Investment 

0 5 10 15 20 25 30 

Present value of benefits ($m) -0.01 -0.07 1.04 3.26 3.97 4.02 4.06 

Present value of costs ($m) 3.03 3.03 3.03 3.03 3.03 3.03 3.03 

Net present value ($m) -3.04 -3.10 -2.00 0.23 0.94 0.99 1.03 

Benefit-cost ratio 0.00 -0.02 0.34 1.08 1.31 1.33 1.34 

Internal rate of return (%) negative negative -5.1% 5.4% 6.8% 6.9% 7.0% 

Modified internal rate of return (%) negative negative -3.8% 5.3% 6.2% 6.0% 5.9% 

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

(PVB) of $11.68 million at a 5% discount rate, 30 years from the last year of investment) but 

compared them to the specific investment costs of only the five projects generating the benefits. This 

second analysis is likely to estimate an upper bound set of investment criteria for the AgriFutures™ 

Honey Bee & Pollination Program investment, as the analysis focused on the highest impact projects. 

Table 17 and Table 18 show the ‘upper bound’ investment criteria estimated for the different periods 

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

Table 17: Upper bound investment criteria for total investment in the AgriFutures™ Honey Bee & 

Pollination Program (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) 
-0.02 -0.20 2.98 9.40 11.43 11.57 11.68 

Present value of costs ($m) 2.83 2.83 2.83 2.83 2.83 2.83 2.83 

Net present value ($m) -2.85 -3.03 0.16 6.57 8.61 8.75 8.85 

Benefit-cost ratio -0.01 -0.07 1.06 3.32 4.05 4.09 4.13 

Internal rate of return (%) negative negative 5.3% 14.8% 15.9% 15.9% 15.9% 

Modified internal rate of 

return (%) 
negative negative 5.3% 12.2% 11.5% 10.3% 9.5% 
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Table 18: Upper bound investment criteria for AgriFutures Australia investment in the AgriFutures™ 

Honey Bee & Pollination Program (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) 
-0.01 -0.07 1.04 3.26 3.97 4.02 4.06 

Present value of costs ($m) 0.97 0.97 0.97 0.97 0.97 0.97 0.97 

Net present value ($m) -0.97 -1.04 0.07 2.30 3.00 3.05 3.09 

Benefit-cost ratio -0.01 -0.07 1.07 3.37 4.10 4.15 4.19 

Internal rate of return (%) negative negative 5.5% 14.9% 16.0% 16.0% 16.0% 

Modified internal rate of 

return (%) 
negative negative 5.4% 12.4% 11.6% 10.4% 9.6% 

 

Figure 2 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™ Honey Bee & Pollination Program. 

Figure 2: Annual undiscounted cash flows for estimated expected benefits and total RD&E 

investment costs for the AgriFutures™ Honey Bee & Pollination 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 19. This analysis refers 

to the five projects where benefits were valued and includes the investment for all 17 projects (lower 

bound). The results showed a 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. 
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Table 19: Sensitivity to discount rate (lower bound analysis) (total investment, 30 years): 

Investment Criteria 
Discount Rate 

0% 5% (base) 10% 

Present value of benefits ($m) 23.36 11.68 6.17 

Present value of costs ($m) 6.43 6.85 7.29 

Net present value ($m) 16.93 4.83 -1.12 

Benefit-cost ratio 3.63 1.71 0.85 

 

A second sensitivity analysis was carried out on the discount rate as shown in Table 20. 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 20: Sensitivity to discount rate (upper bound analysis) (total investment, 30 years): 

Investment Criteria 
Discount Rate 

0% 5% (base) 10% 

Present value of benefits ($m) 23.36 11.68 6.17 

Present value of costs ($m) 2.68 2.83 2.98 

Net present value ($m) 20.68 8.86 3.19 

Benefit-cost ratio 8.72 4.13 2.07 

 

Contribution to total benefits 

The total present value of benefits is made up of five key valued impacts described previously. Table 

21 shows the relative contribution of each of the five benefits to the total present value of benefits 

(PVB). 

Table 21: Contribution of individual impacts to the total PVB: 

Benefit PVB ($’million) % of Total PVB 

PRJ-009186 (Leptospermum) 8.23 70.4 

PRJ-010313 (Marri & White Gum, WA) 0.82 7.0 

PRJ-009904 (Chalkbrood) 0.04 0.3 

PRJ-009748 (LAHB) 1.23 10.6 

PRJ-010257 (Genetics) 1.37 11.7 

Total Benefits 11.68 100.0 

 
 
 

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

analysis and is reported in Table 22. The rating categories used are High, Medium and Low, where: 

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

assumptions made. 

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

assumptions made. 

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

made. 

Table 22: Confidence in investment criteria for the AgriFutures™ Honey Bee & Pollination Program: 

Coverage of Impacts Confidence in Assumptions 

Medium High 
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Conclusion 

Across the 17 projects considered there were a number of impacts/potential impacts identified for the 

beekeeping and pollination services 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 the 

AgriFutures™ Honey Bee & Pollination Program. One analysis refers to the five projects where 

significant impacts were identified and valued. These projects were: 

 PRJ-009186: Active Australian Leptospermum honey: new sources and their bioactivity 

 PRJ-010313: Development of honey bee products from a biodiversity hotspot 

 PRJ-009904: Selection and development of Australian hygienic honey bee lines 

 PRJ-009748: Risk assessment for large African hive beetle 

 PRJ-010257: Progressing implementation of genetic selection in Australian honey bees. 

Total funding for the five projects where impacts were valued totalled approximately $2.83 million 

(present value terms) and produced aggregate total expected benefits of $11.68 million (present value 

terms). This gave an estimated net present value (NPV) of $8.85 million, a benefit-cost ratio (BCR) of 

4.1 to 1, an internal rate of return (IRR) of 15.9% and a modified internal rate of return (MIRR) of 

9.5%. The investment in the five projects valued represented approximately 41.3% of total funding 

(present value terms) for the 17 projects in the evaluation population. 

When the benefits of the impacts valued were compared to the total investment in all 17 projects in 

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

approximately $6.85 million (present value terms). When compared to the same value of benefits for 

the five projects ($11.68 million), the investment produced an estimated NPV of $4.83 million (present 

value terms), a BCR of 1.7 to 1, an IRR of 8.8% and a MIRR of 6.7%. 

The result from the analysis show that industry, the community and Government is expected to derive 

significant net benefits from investment in the AgriFutures™ Honey Bee & Pollination Program 1 July 

2015 to 31 December 2018 and these results are consistent with ABARES (2016) survey findings that 

revealed that the majority of beekeepers reported an increase in production of between 5% and 25% 

as a result of research for the five year period to 1 July 2015. 
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Appendices 

Appendix 1: Projects excluded from the AgriFutures™ Honey Bee & 
Pollination Program RD&E evaluation (18) 

Projects excluded from evaluation – investment total less than threshold of $20,000 (nominal): 

No. 
Project 

Code 
Project Title 

AgriFutures  

Australia 

Investment 

2015-19 

1 PRJ-010137 
Marcus Oldham Rural Leadership Program - HBE Kellie 

Round 
$ 2,273 

2 PRJ-010167 
Market opportunity Aust royal jelly with new labour saving 

technology 
$ 18,000 

3 PRJ-010572 
Contribution of Landcare fundraising campaign to the NBPSP 

(PHA) 
$ 16,240 

4 PRJ-011332 2018 Queensland Beekeepers Association Annual Conference $ 1,000 

5 PRJ-010793 Speakers for the Third Australian Bee Congress $ 16,364 

6 PRJ-010987 Participants Agreement - CRC for Honey Bee Products $ 0 

7 PRJ-011321 
2018 Conference Sponsorship: Bee Industry Council of 

Western Aust. 
$ 1,000 

8 PRJ-011328 2018 Tasmanian Beekeepers Annual Conference $ 1,000 

9 PRJ-011329 2018 NSWAA Annual Conference $ 1,000 

10 PRJ-011338 
2018 Conference Sponsorship - South Australian Apiarists' 

Association 
$ 1,000 

11 PRJ-011400 Victorian Apiarists Association Annual Conference 2018 $ 1,000 

12 PRJ-011592 
Women in Beekeeping Scholarship - 2018 Queen Rearing 

Workshop 
$ 1,364 

 

Projects excluded from evaluation – no significant deliverables prior to 31 December 2018: 

No. 
Project 

Code 
Project Title Start Finish 

1 PRJ-010818 Improving the health of hives used in pollination 23/07/2018 30/06/2020 

2 PRJ-011631 
Review Honey Bee and Pollination RD&E 

Program-2014-19 
20/12/2018 19/04/2019 

3 PRJ-011643 Review of honey bee industry levies and fees 05/02/2019 19/04/2019 

4 PRJ-010815 
Investigating factors that influence chalkbrood 

outbreaks in Australia 
06/07/2018 30/06/2021 

5 PRJ-010825 
Probiotic development for bees: analysing gut 

bacteria in healthy bees 
13/07/2018 31/01/2020 

6 PRJ-010879 
Increasing the value of Australian honey as a 

health food 
01/08/2018 01/08/2021 
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Appendix 2: Project descriptions (logical frameworks) for each 
project included in the AgriFutures™ Honey Bee & Pollination 
Program RD&E evaluation population (17) 

The following tables present the individual project descriptions in a logical framework for each project 

included in the evaluation of the AgriFutures™ Honey Bee & Pollination Program 2015-2019: 

PRJ-009102 – Compatibility of Management Objectives on Public Lands with Beekeeping 

Project 

Details 

Principal Investigator: Sue Salvin 

Organisation: GHD Pty Ltd 

Period: September 2014 to February 2015 

RD&E 

Plan 
Objective 4: Increase understanding of the role of flora in honey bee management. 

Project 

Objectives 

The objective of the project was to evaluate which types of public lands have 

management objectives compatible with access by honey bees and which do not.  

Outputs 

 A series of fact sheets that provided apiarists with a better understanding of the 

opportunities for accessing public lands and the processes required. 

 A report which identified the current status of public land access across Australia 

for managed honey bees and the criteria on which land management agencies 

are basing their decisions to grant access. The report included a collation of 

state policies on beekeeping on public land. 

Outcomes 

 Beekeepers in all states and territories have a better understanding of the 

opportunities for accessing public lands and the processes required to do so. 

 Additional industry preparedness in the form of improved resource access prior 

to the arrival of the Varroa mite. 

 Outcomes would have been enhanced with AHBIC contribution to project design 

– little uptake by beekeepers post project completion. 

Potential 

Impacts 

 Economic – potential for additional access to native floral resources with a 

resultant increase in honey bee industry production and profitability. 
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PRJ-009186 – Active Australian Leptospermum Honey: New Sources and their Bioactivity 

Project 

Details 

Principal Investigator: Elizabeth Harry 

Organisation: University of Technology Sydney 

Period: October 2014 to October 2019 

RD&E 

Plan 
Objective 1: Increase productivity and profitability of beekeepers 

Project 

Objectives 

1. To perform a large systematic analysis of Australian Leptospermum honey for 

microbiological activity. 

Outputs 

 An Australia-wide survey of Leptospermum honeys to identify floral sources and 

geographic locations that yield honey with high microbiological activity. 

 Determination as to whether Australian Leptospermum honey has high 

MGO/DHA levels (MGO is methylgloxyl which kills bacteria, DHA is MGO’s 

precursor form). 

 Knowledge of the performance of Australian Leptospermum honey against 

common problematic bacterial and fungal pathogens, including those resistant to 

multiple antibiotics (results for range/spectrum of activity, risk of resistance and 

synergy with antibiotics). 

 Training for 3 PhD students – studies focussed on antibacterial testing, synergy 

with antibiotics and antifungal studies. 

 Distribution of project results amongst beekeepers, honey packers, consumers 

and health professionals. 

Outcomes 

 Evidence base to support beekeeper marketing claims that Australian 

Leptospermum honey is as effective in controlling microbiological activity as 

honey sourced from New Zealand (NZ). 

 Project has the potential to deliver major economic benefits to the Australian 

honey bee industry. 

Potential 

Impacts 

 Economic impact - potential increase in profitability for Australian Leptospermum 

honey producers – NZ Leptospermum (Manuka) honey retails $NZ25/kg to 

$NZ250/kg with a flow-on price benefit for all NZ honeys, while Australian 

Leptospermum honey fetches $A6/kg. Project goal was to lift Australian 

Leptospermum honey shelf price from $A6/kg to $A35/kg. 

 Environmental impact – retention and planting of native Leptospermum. 

 Social impact – improved human health with more effective microbe control. 

 Capacity impact – additional Australian microbiological research capacity. 
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PRJ-009334 – External Attractant Trap for Small Hive Beetle (SHB) 

Project 

Details 

Principal Investigator: Diana Leemon 

Organisation: Department of Agriculture and Fisheries, Queensland 

Period: July 2014 to July 2017 

RD&E 

Plan 

Objective 2: Reduce the incidence and impact of pests and diseases on the 

beekeeping and pollination services industries. 

Project 

Objectives 

1. To determine which individual component compounds from fermenting hive 

products are attractive to SHB (laboratory). 

2. To determine the optimal blend of the above compounds, in terms of 

attractiveness and longevity (laboratory). 

3. To develop a suitable attractant lure (using the synthetic blend identified above) 

for use in an external trap for the SHB (laboratory). 

4. To investigate the occurrence of an aggregation pheromone in the SHB, the 

addition of which could enhance trap success (laboratory / field). 

5. To examine differences in hive volatile profiles between hives carrying very high 

and low numbers of SHB (laboratory / field). 

6. Preliminary investigation to find a suitable trap design for field evaluation for the 

lure (laboratory / field). 

7. To evaluate the efficacy of the external SHB trap in apiaries located in a variety 

of locations in NSW and Queensland over two summer seasons (field). 

8. To produce an educational video suitable for explaining the function of the lure 

and traps to industry and hobbyist beekeepers. 

Outputs 

 An external attractant trap for SHB that has been evaluated in a number of 

apiaries and can be progressed towards commercialisation. 

 Knowledge on when to deploy the trap and where best to locate it. 

Outcomes 

 Progress towards an effective low cost control of SHB. 

 Trap design, odour release mechanism and killing agent are all areas that 

require further research (Leemon et al., 2018). 

Potential 

Impacts 

 Economic – reduction in honey bee production losses (hive destruction) and 

pollination losses (unmanaged colonies of honey bee) caused by SHB. 

 Environmental – reduction in destruction of native bee colonies caused by SHB. 
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PRJ-009801 – Dietary Study of Sub-Chronic Toxicity of Echimidine and Lasiocarpine 

(Phase 2) 

Project 

Details 

Principal Investigator: Allan Alexander 

Organisation: Estendart limited 

Period: September 2014 to August 2015 

RD&E 

Plan 
Objective 1: Increase productivity and profitability of beekeepers 

Project 

Objectives 

The project was to determine the toxicity of echimidine and lasiocarpine when fed to 

rats. Echimidine and lasiocarpine are pyrrolizidine alkaloids (PAs) that are created 

by a number of flowering plants and contained in honey from Australia and New 

Zealand. These toxins primarily affect the liver but may also affect the lungs and 

other organs. In the absence of specific toxicological data overseas scientific 

assessments often assume that PAs in Australian and New Zealand honey will have 

a negative health impact on human consumers and set conservative maximum 

residue limits (MRLs). The aim of this study was to ensure that a Codex maximum 

limit (MRL) for PAs takes account of the actual toxicity of echimidine and 

lasiocarpine. NB: echimidine and lasiocarpine are present in Patterson’s Curse and 

some other weed species (e.g. heliotrope). With biological control in place, 

Patterson’s Curse is no longer an important source of honey for the industry and the 

relevance of this study has been somewhat diminished. 

Outputs 

 Rat feed was dosed with echimidine and lasiocarpine and tested against a 

control group for mortality, clinical signs, changes in food consumption and body 

weight. 

 No unscheduled mortalities occurred in any of the study animals. 

 There were no adverse clinical signs related to consumption of either PA. 

 There was no significant treatment effect on cumulative feed intake for either PA. 

 Body weight was affected in male rats consuming 1.2 and 2.5 mg/kg bodyweight 

and female rats consuming 2.5 mg/kg lasiocarpine with an evident dose-

response relationship. Consumption of echimidine at up to 2.5 mg/kg bodyweight 

had no effect on bodyweight gain or food consumption in either sex. 

 The study showed that the toxicity of echimidine is at least two to four times 

lower than that of lasiocarpine. This data was made available to relevant 

regulatory authorities but is yet to be adopted. 

Outcomes 
 Toxicity data available to set less conservative MLs for Australian and New 

Zealand honey in overseas export markets. 

Potential 

Impacts 

 Economic – additional profitable sales of Australian and New Zealand honey that 

comply with a lower and more realistic MRL. 

 Social – data to support honey consumption and generate improved human 

health. 
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PRJ-009819 – Honey Bee & Pollination Program Communication 2015-18 

Project 

Details 

Principal Investigator: Megan Woodward 

Organisation: Cox Inall 

Period: July 2015 to June 2018 

RD&E 

Plan 
Objective 5: Promote extension, communication and capacity building. 

Project 

Objectives 

1. To support the work of the Honey Bee and Pollination Program by 

communicating the outcomes of research. 

2. To help ensure research outcomes are widely adopted by the honey bee 

industry and pollination dependent industries. 

3. To educate plant industries and the Australian community on the importance of 

pollination services. 

Outputs 

 Outputs included media releases, features and fact sheets on research and 

topics decided by AgriFutures Australia and Hort Innovation at annual planning 

workshops. 

Outcomes 

 A boost to awareness of the role of pollination in food production and 

AgriFutures Australia and Hort Innovations role in pollination research. 

 Project has increased awareness through mass media and further targeting will 

deliver additional outcomes and impacts. 

Potential 

Impacts 

 Improved resource allocation by the honey bee industry. 

 Increased beekeeper profit. 

 Increased income and new incomes streams for beekeepers. 

 Improved environmental outcomes. 

 Improved human health. 

 Increased industry and research capacity. 
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PRJ-009757 – Assessing the Mating Quality of Australian Queen Bees 

Project 

Details 

Principal Investigator: Ben Oldroyd 

Organisation: University of Sydney 

Period: July 2016 to December 2017 

RD&E 

Plan 
Objective 1: Increase productivity and profitability of beekeepers. 

Project 

Objectives 

Overall goal was to determine whether the productivity and pollination efficiency of 

Australian queens is constrained by inadequate mating. Objectives were: 

1. Assess typical mating frequencies for 40 Australian commercial queens 

purchased in spring and late summer. 

2. Assess the genetic variability among the fathering males of the sampled 

queens. 

3. Determine whether the optimal number of matings for Australian commercial 

queens is under 10 matings or 20 matings. 

4. Engage with queen producers about the best ways to manage adequate 

supplies of drones for queen matings. 

Outputs 
 Two scientific papers. 

 An industry fact sheet. 

Outcomes 

 An understanding of whether queens are sufficiently mated (yes in spring, no in 

autumn). 

 An understanding of the number of matings that is required to obtain optimal 

performance and longevity of queens. 

 An effective extension program to lead to industry best practice. 

 Additional confidence in outcomes and impacts would have been achieved with 

a large commercial queen sample and study replication in a second year. 

Potential 

Impacts 

 Economic – lift productivity of the Australian honey bee industry by identifying 

that there was a problem of inadequate mating with autumn produced queens. 

 Capacity – the project trained an honours student with a future in scientific 

research. 
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PRJ-009770 – Verifying the Origin of Australian Honeys by Analysis of their Pollen Content 

Project 

Details 

Principal Investigator: Kale Sniderman 

Organisation: University of Melbourne 

Period: July 2015 to June 2017 

RD&E 

Plan 
Objective 1: Increase productivity and profitability of beekeepers. 

Project 

Objectives 

The overarching objective was to develop a pollen testing method that would permit 

certification of the origin of Australian honey samples. Sub-objectives were: 

1. Determine the geographical origin of honey samples through the 

presence/absence and/or proportions of accessory pollen types and by 

comparison of Australian honey samples with the pollen content of non-

Australian honeys. 

2. Determine the source vegetation type of honey samples, primarily through 

analysis of variance of pollen assemblages relative to known source vegetation. 

Evaluate whether some honeys have the potential for determining uni-floral 

botanical origins, primarily by reference to accessory pollen types. 

3. Through analysis of archival honey samples, evaluate the degree of inter-annual 

variability in honey pollen assemblages, and the implications of this variability for 

consistent identification of biological and/or geographical origins of honey.  

Outputs 

 An analysed data set on the pollen content of Australian vs non-Australian 

honey. 

 Additions to the ANU maintained image library of Australian pollen. 

 A RIRDC final report with results published in peer reviewed literature. 

 Inputs and knowledge suitable for development into a pollen-based certification 

process for Australian honey. 

Outcomes 
 Potentially a pollen-based certification scheme that would support brand 

recognition for Australian honeys. 

Potential 

Impacts 

 Economic – a pollen-based certification scheme that supports brand recognition 

for Australian honeys has the potential to increase the domestic and export value 

of Australian honeys. Australian honey packers have not yet made use of this 

research 
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PRJ-009904 – Selection and Development of Australian Hygienic Honey Bee Lines 

Project 

Details 

Principal Investigator: Jody Gertz 

Organisation: Bee Scientifics 

Period: September 2015 to September 2018 

RD&E 

Plan 
Objective 1: Increase productivity and profitability of beekeepers. 

Project 

Objectives 

1. Genotype Australian strains of chalkbrood (Ascosphaera apis). 

2. Identify lines of honey bees that currently exhibit rapid hygienic behaviour using 

two different methods of testing for hygienic behaviour: freeze killed brood and 

pin killed brood assays. 

3. Investigate colony level resistance to chalkbrood through hygienic behaviour. 

4. Investigate innate larval immunity to chalkbrood infection. 

5. Explore the potential of using marker assisted selection for breeding innate 

resistance to chalkbrood. 

6. Relay findings back to queen producers with a view of continuing to develop 

disease resistant lines of honey bees. 

Outputs 

 A first ever examination of chalkbrood strains in Australia. 

 A map of seasonal chalkbrood strain distribution. 

 Lines of honey bees identified and assessed for chalkbrood resistance to inform 

future breeding selection. 

 Development of methods to identify honey bees with strong innate immune 

systems trialled for proof of concept for employment on a large scale in the 

future. 

 Scientific data on chalkbrood infection in honey bees in the absence of Varroa. 

 Publication of data and findings in scientific and industry journals. 

Outcomes 

 Beekeepers with a better understanding of chalkbrood infections in their 

colonies. 

 Controversial demonstration that there may be no link between chalkbrood 

control and the presence of honey bee hygienic bees (inconsistent with oversea 

literature). 

 Additional information in relation to disease management.  

Potential 

Impacts 

 Economic – decreased costs and avoided production losses from improved 

control of chalkbrood and honey bees that are better able to manage Varroa 

infestations. 

 Capacity – PhD student trained with a focus on chalkbrood and hygienic 

behaviour 
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PRJ-009987 – Reducing the Impact of Nosema and Viruses by Improving Honey Bee 

Nutrition 

Project 

Details 

Principal Investigator: John Roberts 

Organisation: CSIRO, Land and Water 

Period: August 2015 to November 2017 

RD&E 

Plan 

Objective 2: Reduce the incidence and impact of pests and diseases on the 

beekeeping and pollination services industries. 

Project 

Objectives 

1. Demonstrate the effects of autumn nutrition on hive pathogen loads in late 

winter. 

2. Determine the effects of pollen intake on virus replication in honey bees. 

Outputs 

 An Australian first field study that provided the first quantitative analysis of the 

impact of autumn nutrition on Nosema apis, N. ceranae and honey bee virus 

levels (Black queen cell virus, and Sacbrood virus).  

 The study showed the effectiveness of increased pollen availability in autumn as 

a strategy for reducing Nosema and virus infections in late winter, when there is 

high demand for colonies for almond pollination. 

 The study showed that providing supplementary pollen to colonies over autumn 

had no significant positive or negative effect on colony size, development of N. 

apis, N. ceranae or viruses in late winter. 

 However, there were some positive effects on Nosema levels in late winter for 

colonies placed in high pollen conditions. These colonies had significantly less 

Nosema and this is a positive result. 

 Supplementary pollen treatment is not an effective strategy for control of 

Nosema and viruses. Collection of naturally occurring pollen by honey bees 

appears to provide a measure of success. This may be due to the quality or 

diversity of the natural pollen or how the pollen is collected and used by the 

colony. 

Outcomes 

 Beekeepers better informed regarding the importance of site selection in autumn 

and the lack of value in purchasing pollen for Nosema and viruses management. 

 Additional project efficiency may have been achieved with access to a honey 

bee nutritionist. 

Potential 

Impacts 

 Economic – possible cost saving on pollen purchase and stronger 

hives/additional income from use of superior autumn hive sites (if these are 

available). 

 Capacity – principal investigator with new skills in bee industry field research. 
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PRJ-009748 – Risk Assessment for the Large African Hive Beetle 

Project 

Details 

Principal Investigator: Ben Oldroyd 

Organisation: University of Sydney 

Period: September 2015 to October 2016 

RD&E 

Plan 

Objective 2: Reduce the incidence and impact of pests and diseases on the 

beekeeping and pollination services industries. 

Project 

Objectives 

1. Clear statement of the lifecycle of the Large African Hive Beetle (LAHB) 

(Oplostoma (Hoplostoma) fulgineus) and O. haroldi in the field including duration 

of the pupal stage and typical sites for oviposition, larval growth and pupation. 

2. Understanding the best ways to manage LAHB based on interviews with leading 

South African beekeepers. 

3. Photographs of life stages of both species suitable for publication on Bee Aware. 

4. Produce a Fact Sheet suitable for publication by RIRDC providing a risk 

assessment, potential routes of entry into Australia, photographs, management 

practices, etc. 

5. If possible, an assessment of the risks posed by other African Cetonid beetles 

that are sometimes found in bee hives. 

Outputs 

 A scientific paper on the lifecycle of LAHB. 

 An AgriFutures Australia Fact Sheet on the lifecycle, biology and management of 

LAHB. 

 Update of the Bee Aware website to reflect new knowledge. 

 Update of the Honey Bee industry Biosecurity Plan to reflect new knowledge. 

Outcomes 

 Increased scientific knowledge about the lifecycle of a potential serious pest of 

Australian beekeeping. 

 Major potential benefits in the form of reduced incursion/establishment risk and 

improved beekeeper preparedness. 

Potential 

Impacts 

 Economic – potential to avoid future beekeeper production and financial losses 

from an incursion/establishment of LAHB. 

 Environmental – reduced risk of an exotic pest establishing in Australia. 
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PRJ-010219 – Regional Economic Multiplier Impacts Potential Pollinator Deficits Across 

Crops 

Project 

Details 

Principal Investigator: Michael Clarke 

Organisation: AgEconPlus 

Period: July 2016 to January 2017 

RD&E 

Plan 
Objective 3: Understand the role of pollination in delivering more productive systems 

Project 

Objectives 

1. To quantify the regional economic impact of a pollinator deficit across crops. 

2. To provide more general conclusions on the national economic impact of 

pollinator deficits. 

3. To provide an evidence base for decision makers in relation to the broader 

economic and social costs of pollinator deficits. 

Outputs 

 Input-output model tailored to an agreed regional economy i.e. Goulburn Valley, 

Victoria. 

 Draft report detailing cost to a regional community and the national economy of 

current pollinator deficits and the benefit available from closing the pollinator gap. 

 Final project report incorporating comment from stakeholders. 

 Short summary report suitable for newsletters. 

Outcomes 

 Knowledge on pollination deficits in a region and their economic impact. Impacts 

reported included the reduction in the gross value of business turnover, value 

added, income and employment. 

 Broader commentary on the national impact of a pollinator deficit. 

Potential 

Impacts 

 Economic - additional profit in the Australian crop, livestock and honey bee 

industries. 

 

PRJ-010226 – Improving Biosecurity Resources and Better Understanding Bee Health in 

Australia 

Project 

Details 

Principal Investigator: Rodney Turner 

Organisation: Plant Health Australia 

Period: March 2016 to June 2019 

RD&E 

Plan 

Objective 2: Reduce the incidence and impact of pests and diseases on the 

beekeeping and pollination services industries. 

Project 

Objectives 

1. Bee Aware website updates – provision of all information relevant to the 

Biosecurity Code of Practice and Biosecurity Program e.g. Fact Sheets. 

2. Biosecurity Training Course – provide one hour online training program. 

3. Beekeeper annual survey – annual snapshot of bee health. 

4. Bee Aware Pest ID App – pest identification and ability to send pictures to Bee 

Biosecurity Officers. 

Outputs 

 Improvement in pest management methods. 

 Improved beekeeper skills in recognising exotic and established pests. 

 Beekeepers vigilance regarding exotic pests. 

 Beekeepers with increased understanding of the importance of surveillance and 

record keeping. 

 Greater levels of training within the industry. 

 Survey data to inform government decision makers. 

Outcomes  Reduced beekeepers losses from pests and diseases. 

Potential 

Impacts 

 Economic – decreased beekeeper costs and avoided future production losses 

from pests and diseases. 
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PRJ-010257 – Progressing Implementation of Genetic Selection in Australian Honey Bees 

Project 

Details 

Principal Investigator: Robert Banks 

Organisation: University of New England 

Period: July 2016 to June 2018 

RD&E 

Plan 
Objective 1: Increase productivity and profitability of beekeepers. 

Project 

Objectives 

This project is a follow-up to PRJ-009276 which demonstrated proof of concept: 

1. Analysis of queen relationships in Horner Family breeding program using more 

sophisticated genetic analysis techniques than was previously possible. 

2. Collect health data from Horner Family hives including rapid hygienic behaviour. 

3. Collection of DNA samples from other breeding programs to build a relationship 

map of Australian queen breeding programs. Map will evaluate performance of 

queens from different programs and show degree of inbreeding in Aust program. 

4. Develop educational material on practical breeding programs. 

5. Scope a coordinated queen breeding program with AQBBA – more traits and 

scientifically focussed. 

6. Genotype imported semen if imports are permitted (In early 2019 this is still in-

progress). 

Outputs 

 Expanded genetic evaluation of breeding programs. 

 A genetic relationship map. 

 Analysis of genetic relationships between Australian bees and imported stock. 

 Educational material for queen bee breeders. 

 Expanded queen bee evaluation system.  

Outcomes 

 Expanded capacity to implement practical breeding programs for Australian 

conditions and deeper understanding of the genetic structure of the Australian 

honey bee population.  

 Foundations for an objective queen bee breeding program with the capacity to 

identify genetic markers and select for Varroa resistance, chalkbrood resistance, 

pollination potential, docility, overwintering ability, heat tolerance, etc. 

 This was an important project with long term capacity to substantially lift the 

productivity of the Australian honey bee and pollination industries. 

Potential 

Impacts 

 Economic – decreased beekeeper costs and avoided future production losses 

from pests and diseases. 

 Environmental –reduced requirement for chemical treatments of hives as a result 

of genetic improvement of honey bee queens. 

 Capacity – queen bee breeders with additional practical skills. 
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PRJ-010299 – Framework for Assessing Risk to Ecosystem for Honey Bees 

Project 

Details 

Principal Investigator: Sue Salvin 

Organisation: GHD Pty Ltd 

Period: July 2016 to December 2016 

RD&E 

Plan 
Objective 4: Increase understanding of the role of flora in honey bee management. 

Project 

Objectives 

Create a robust decision support tool in the form of a national risk framework to 

assist public land managers to assess proposals to create, relocate, retain or close 

apiary sites on public lands. 

Outputs 
 A concise framework for assessing risk to ecosystem from honey bees.  

 RIRDC draft and final reports. 

Outcomes  No outcome, project was discontinued. 

Potential 

Impacts 
 No impact, project was discontinued. 

 

PRJ-010313 – Development of Honey Bee Products from a Biodiversity Hotspot 

Project 

Details 

Principal Investigator: Kate Hammer 

Organisation: University of Western Australia 

Period: October 2016 to September 2018 

RD&E 

Plan 
Objective 1: Increase productivity and profitability of beekeepers. 

Project 

Objectives 

The overarching objective of the project was to characterise the spectrum of 

antimicrobial activity and chemical composition of WA honeys. The research was 

completed in order to develop new products to add value to the beekeeping industry. 

1. Conduct a thorough investigation of the antimicrobial activity of WA honey. 

2. Characterise the physico-chemical properties of the honeys for each floral 

source. 

3. Compare the activity of WA honeys to commercial medical honey and pasture 

honey and determine the medicinal niche of WA honeys. 

4. Relate the characteristics of each honey sample to site bee floral activity. 

5. Investigate the logistics of developing a medicinal honey product for export 

markets. 

Outputs 
 Rigorous scientific data characterising the antimicrobial potential of WA honey 

and the basis for value adding products for the industry.  

Outcomes 
 Preliminary results indicate honeys with the highest microbiological activity 

include Jarrah, Marri and White gum. 

Potential 

Impacts 

 Economic – potential increase in profitability of WA honey producers. 

 Environmental – creation of higher value honeys as a result of this research will 

provide additional justification for preservation of areas of natural environment. 

 Social impact – improved human health with consumption of antimicrobial honey. 
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PRJ-011385 – Honey Bee and Pollination Program Communication 2018-20 

Project 

Details 

Principal Investigator: Megan Woodward 

Organisation: Cox Inall 

Period: July 2018 to June 2020 

RD&E 

Plan 
Objective 5: Promote extension, communication and capacity building. 

Project 

Objectives 

1. To support the work of the Honey Bee and Pollination Program by 

communicating the outcomes of research. 

2. To help ensure research outcomes are widely adopted by the honey bee 

industry and pollination dependent industries. 

3. To educate plant industries and the Australian community on the importance of 

pollination services. 

Outputs 

 Outputs included media releases, features and fact sheets on research and 

topics decided by AgriFutures Australia and Hort Innovation at annual planning 

workshops. 

Outcomes 

 A boost to awareness of the role of pollination in food production and 

AgriFutures Australia and Hort Innovations role in pollination research. 

 Project has increased awareness through mass media and further targeting will 

deliver additional outcomes and impacts. 

Potential 

Impacts 

 Improved resource allocation by the honey bee industry. 

 Increased beekeeper profit. 

 Increased income and new incomes streams for beekeepers. 

 Improved environmental outcomes. 

 Improved human health. 

 Increased industry and research capacity. 
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PRJ-010777 – Market and Production Potential for Australian Produced Propolis 

Project 

Details 

Principal Investigator: Michel Clarke 

Organisation: AgEconPlus Pty Ltd 

Period: August 2018 to May 2019 

RD&E 

Plan 
Objective 1: Increase productivity and profitability of beekeepers. 

Project 

Objectives 

1. To understand the status of propolis production in Australia and New Zealand. 

2. To investigate the market for Australian produced propolis. 

3. To determine the potential for additional profitable Australian propolis production. 

4. To ensure commercial beekeepers are engaged in the project, assist with its 

design and are aware of project results. 

Outputs 

 A draft report for review by AgriFutures Australia. 

 A final report incorporating comments received by AgriFutures Australia. 

 A four page summary suitable for publication. 

 PowerPoint slides used by the principal researcher for presenting findings to 

state beekeeper conferences. 

Outcomes 

 An understanding of propolis and its use by humans – including research status. 

 Information on current propolis production in Aust. and New Zealand – 

production conditions, suitable flora, flora-specific properties, production volume 

and value. 

 An assessment of the propolis market – world market, domestic market, export 

opportunities and suggested ‘farm gate’ pricing. 

 Potential for additional profitable Aust. production – harvesting techniques and 

equipment, fit with existing apiary activities, additional work required, the 

availability of suitable flora and potential propolis enterprise returns. 

Potential 

Impacts 
 Economic – a new profitable income stream for Australian beekeepers. 
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