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Foreword
Ninety per cent of Australians eat chicken meat at least once per week generating an estimated total
retail expenditure related to chicken meat of $5.6 billion. The Australian chicken meat industry GVP
was $2.78 billion in 2018-19 and is supported by the AgriFutures Chicken Meat Research Program
which has invested more than $17.3 million in the industry between 2014 and 2019 directed by its
Five-Year Strategic Plan.
The 2014-2019 Strategic Plan was focussed on five key objectives:
• Deliver safe food and good animal welfare outcomes
• Manage the environment for sustainable development
• Create foundations for the future, including capacity and market insight
• Ensure research adoption via extension and communication
• Increase the productivity and efficiency of chicken meat production
This project undertook an impact assessment of AgriFutures Australia’s investment in the Chicken
Meat Five-Year Strategic Plan 2014-2019 with the objective of informing the development of the new
three-year RD&E plan which commenced in July 2019. Findings from this project will help inform
levy payers, industry stakeholders and value chain members of the net economic, social and
environmental benefits generated by the AgriFutures Chicken Meat Program.
The key objectives in the 2014-2019 Strategic Plan each generated a positive return of investment,
with benefit to cost ratios ranging from 2.2 for Objective 4 to 11.6 for Objective 1. This strong rate of
return from the AgriFutures Chicken Meat RD&E investments is due to the vertical integration of the
chicken meat industry and the extension and adoption program driving their implementation. The
research outputs from the 2014-2019 Strategic Plan is expected to generate net present value of
benefits of $34 million realised over the next few years. Additional non-market benefits in terms of
improved animal welfare, environmental and human health outcomes have also made a strong
contribution to the social licence of the Australian chicken meat industry.
This project was funded by AgriFutures Australia.
This report for the AgriFutures Chicken Meat Program is an addition to AgriFutures Australia’s
diverse range of over 2000 research publications and it forms part of our Growing Profitability arena,
which aims to enhance the profitability and sustainability of our levied rural industries.
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
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Executive Summary
This report provides an evaluation of the net economic impact from AgriFutures, Chicken Meat
Program Five Year RD&E Plan 2014-2019 (R&D Plan). The results are intended to help inform the
development of the next Chicken Meat R&E Plan.
The evaluation considered a total of 30 projects completed during the period, using a methodology inline with Rural R&D Corporations Cross-RDC Impact Assessment Program: Guidelines (April 2018).
Economic benefits were quantified and modelled over a 30 year timeline taking into consideration a
range of factors including:
•
•
•
•

The lag time between research completion and adoption of findings.
The rate and profile of adoption within industry.
Adoption costs.
The extent to which the estimated benefits can reasonably be attributed to the research
conducted.

Any additional non-market benefits generated by projects (e.g. reduced environmental, animal welfare
or human health risks) were described qualitatively for each project.
This assessment relies on a range of assumptions informed by GHD’s professional judgement,
published resources as well as targeted input from industry stakeholders and researchers via two
surveys. Naturally the level of confidence in the results from this evaluation improves as individual
projects are aggregated into broader objectives and then into the overall R&D plan. As a result, the
findings in relation to individual projects should be interpreted with a greater level of caution,
compared to the overall results. GHD’s estimated level of confidence and error within each level of
assessment levels is outlined below.
A summary of the final results across the five identified Objectives is provided in the tables below.
The first table considers the overall economic return, including contributions from both AgriFutures
and other investors who contributed funding to certain projects. The second table presents the
economic return from the AgriFutures portion of the investment into the Program.
Return from overall program investments over 30 year time frame
Objective

1.

Increase the productivity and
efficiency of chicken meat
production
2. Deliver safe food and good
animal welfare outcomes
3. Manage the environment for
sustainable development
4. Create foundations for the
future, including capacity and
market insight
5. Ensure research adoption via
extension and communication
Total

Present
Value of
Costs
($m)

Present
Value of
Benefits
($m)

Net
present
value
($m)

Benefit
Cost
Ratio

Internal
rate of
return
(IRR)
(%)

Modified
Internal
rate of
return
(%)

$1.81

$22.92

$21.11

12.69

655%

16%

$1.37

$5.53

$4.16

4.03

73%

11%

$1.12

$7.52

$6.40

6.74

55%

14%

$0.48

$0.99

$0.51

2.07

64%

10%

$0.48

$2.57

$2.09

5.33

226%

14%

$5.25

$39.52

$34.27

7.52

157%

13%
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Return from AgriFutures program investments over 30 year time frame
Objective

1.

Increase the productivity and
efficiency of chicken meat
production
2. Deliver safe food and good
animal welfare outcomes
3. Manage the environment for
sustainable development
4. Create foundations for the
future, including capacity and
market insight
5. Ensure research adoption via
extension and communication
Total

Present
Value of
Costs
($m)

Present
Value of
Benefits
($m)

Net
present
value
($m)

Benefit Cost
Ratio

Internal rate
of return
(%)

Modified
Internal
rate of
return
(%)

$1.38

$17.52

$16.14

12.71

631%

16%

$0.82

$4.23

$3.41

5.18

98%

13%

$0.85

$5.75

$4.90

6.74

55%

14%

$0.20

$2.72

$2.52

13.45

42%

14%

$0.48

$2.57

$2.09

5.33

226%

14%

$3.73

$32.79

$29.06

8.79

228%

14%

The chart below presents the net costs and benefits over time, based on the overall program
investment.

In planning the development of the next Chicken Meat R&D Plan, the Australian chicken meat
industry can use the results of this assessment to have confidence in the overall return on investment
achieved through RD&E. The relatively even spread of returns achieved across each of the five
objectives in the previous plan suggests that the funding objectives and proportions were appropriate.
The next R&D plan may wish to allocate funding to these broad objectives in similar proportions,
while also taking due consideration of future opportunities and challenges on the horizon.

viii

GHD recommend the research program continues to focus on retaining and building researcher
capacity particularly in specialised fields of broiler health and nutrition. This investment will ensure
there is a critical mass of research capability to drive productivity into the future.
The results of the industry survey (Appendix B) show a relatively high number of industry
stakeholders (80%) were unable to identify any specific research findings from the previous R&D
plan. Therefore GHD recommends the next R&D plan contain an increased focus on communication
and extension to drive implementation of research findings. Each project completed should contain a
clear and funded pathway from research completion to commercial adoption. This is not to suggest
that funding should not be allocated to longer-term research, however these projects must be able to
demonstrate realistic and foreseeable commercial outcomes.
While chicken meat production is quite a specialised industry, GHD believe there are opportunities
for increased collaboration with other Rural RDC’s to achieve increased co-investment and leverage.
Some areas where increased collaboration may be beneficial include input efficiency (energy, water,
labour etc.), environmental and odour impacts and food safety.
Similarly there is an ongoing need for the Australian chicken meat industry to maintain watching brief
on international developments within the chicken meat sector, to avoid duplication of research and
ensure the local industry remains competitive. For the most part it appears the industry is well
connected with international developments, through both researchers and local production companies.
In addition to the above recommendations, the next R&D Plan should review the broad findings and
recommendations coming from the Federal Government’s Review of Agricultural Innovation (EY
2019), and consider how these may apply to Chicken RD&E.
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1. Introduction
1.1 About the AgriFutures Chicken Meat Program
AgriFutures Australia manages an ongoing research, development and extension (RD&E) program for
the Australian Chicken meat industry which seeks to achieve significant benefits and to maintain its
position as the number one consumed meat in the country. The program is supported by statutory
levies paid by industry participants. This levy revenue is matched by the Australian Government at up
to 0.5% of GVP.

1.1.1 Chicken Meat Program RD&E Plan (2014-2019)
The current Chicken Meat Program RD&E Plan (2014-2019) was developed with RIRDC
(AgriFutures), in consultation with industry stakeholders, to outline the chicken meat industry’s
research, development and extension objectives until 2019. The Plan is organised around the
following five main objectives (with indicative share of RD&E budget in brackets):
Objective 1: Increase the productivity and efficiency of chicken meat production by addressing feed
use efficiency, nutrition, bird health, management of the environment that the birds experience and
ensuring access to sustainable supplies of feed ingredients, litter, water and energy (45%).
Objective 2: Address consumer expectations pertaining to safe food production using husbandry
practices that deliver acceptable animal welfare outcomes (20%).
Objective 3: Manage environmental issues so that the Australian chicken meat industry receives both
community and planning support and is able to increase production to meet expected growth in
demand (15%).
Objective 4: Create foundations for the future, this includes human capital creation, dedication of
resources to long term blue sky research, understanding future consumer and market demands and
ensuring the chicken meat Program is appropriately resourced (8%).
Objective 5: Deliver industry extension through the publication of research findings, preparation of
extension materials, development and support of training courses and workshops (12%).
Each objective is underpinned by strategies that indicate specific research areas that will be targeted to
achieve long-term objectives of the Plan. Each objective is also measured against key performance
indicators and prospective impacts and consequences.

1.2 Purpose of this report
This report provides an evaluation of the net economic impact from AgriFutures Chicken Meat
Program Five Year RD&E Plan 2014-2019 (R&D Plan).
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1.3 Scope and limitations
The evaluation considered the economic impact from 30 research projects completed within the 20142019 period, and for which GHD received a final report outlining the results.
The impact assessment of each project relies on various assumptions regarding:
•
•

The economic benefits of implementing research findings.
The rate of adoption within the industry and the time delay in converting research into
practice.

The extent to which the realised benefits should be attributed to the research project, as opposed to
previous research, future research and development and commercialisation.
As per the Cross-RDC Impact Assessment Program: Guidelines the assessment relies on the GHD’s
professional judgement to make educated assumptions with regards to the above elements, informed
by input from published resources, researchers and industry stakeholders.

1.4 Assumptions
General assumptions used in this analysis are outlined in Appendix C, while specific assumptions
used to estimate the impact of individual projects are outlined throughput section 4.

1.5 Disclaimer
This report: has been prepared by GHD for AgriFutures and may only be used and relied on by
AgriFutures for the purpose agreed between GHD and the AgriFutures as set out in section 1.1 of this
report.
GHD otherwise disclaims responsibility to any person other than AgriFutures arising in connection
with this report. GHD also excludes implied warranties and conditions, to the extent legally
permissible.
The services undertaken by GHD in connection with preparing this report were limited to those
specifically detailed in the report and are subject to the scope limitations set out in the report.
The opinions, conclusions and any recommendations in this report are based on conditions
encountered and information reviewed at the date of preparation of the report. GHD has no
responsibility or obligation to update this report to account for events or changes occurring
subsequent to the date that the report was prepared.
The opinions, conclusions and any recommendations in this report are based on assumptions made by
GHD and described in section 1.4 and throughout of this report. GHD disclaims liability arising from
any of the assumptions being incorrect.
GHD has prepared this report on the basis of information provided by AgriFutures and others who
provided information to GHD (including Government authorities)], which GHD has not
independently verified or checked beyond the agreed scope of work. GHD does not accept liability in
connection with such unverified information, including errors and omissions in the report which were
caused by errors or omissions in that information.
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2. Methodology
GHD was engaged to complete an economic evaluation of the AgriFutures Chicken Meat Five Year
RD&E Plan for the strategic planning period 2014 to 2019. The evaluation approach follows the
current guidelines of the Rural R&D Corporations Cross-RDC Impact Assessment Program:
Guidelines (April 2018). The impact assessment uses Cost-Benefit Analysis (CBA) and considers
both qualitative and quantitative approaches.
GHD received from AgriFutures information relating to 45 projects completed in recent years. From
this list of projects GHD removed any projects which were initiated outside the period of the Chicken
Meat Five Year RD&E Plan or did not have a completed Final Report. The remaining 30 projects
were evaluated in this study.

Table 1 Projects evaluated
Project No.

Project Name

Objective 1: Increase the productivity and efficiency of chicken meat production
PRJ-009099

Whole grain feeding for chicken meat production

PRJ-009747

Waste to Energy: Techno-Economic Cost-Benefit Analysis

PRJ-009784

Improved broiler phosphorus utilization and transporter gene expression

PRJ-010151

Vaccination practices and factors that contribute to ILT outbreaks in VIC/NSW

PRJ-010245

Effects of an in-shed sprinkler cooling system multiple parameters

PRJ-010332

Analysis of innovative business models for improved chicken litter management

PRJ-010489

Survey and review of grain sorghum in chicken-meat production

PRJ-010508

Review of AME bioassay for ingredient matrix values of poultry feed

PRJ-010598

Potential energy savings using direct-drive variable speed fans

PRJ-010927

COOL-X Filter Pad Product Testing

PRJ-011169

Scoping a QA program for the Chicken Meat Industry - Scheme Support Services

Objective 2: Deliver safe food and good animal welfare outcomes
PRJ-008616

Opportunities to improve broiler locomotory ability

PRJ-009075

Post-hatch management for improved broiler locomotion

PRJ-009120

Electrolyte supplementation of broilers prior to transport

PRJ-009333

Effects of light intensity on behaviour and welfare

PRJ-009533

Review of evidence to underpin development of Welfare Standards and Guidelines
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Project No.

Project Name

PRJ-010326

Review and efficacy of antimicrobial nanomaterials for chicken meat processing

PRJ-010520

Establishment of an antimicrobial stewardship program for chicken meat industry

PRJ-010591

2017 Pathogen survey

PRJ-010699

Objective Welfare Benchmarking

PRJ-009184

A review: Understanding the many factors that contribute to wet litter

Objective 3: Manage the environment for sustainable development
PRJ-009910

Addressing odour abatement and assessment knowledge gaps using PTR-TOFMS

PRJ-009946

Reducing stable fly emergence in soils amended with litter

PRJ-010655

Review of Fresh Litter Supply, Management and Spent Litter Utilisation

PRJ-010658

Streamlined planning and development in the chicken meat industry

Objective 4: Create foundations for the future, including capacity and market insight
PRJ-009970

Contribution to National Welfare RD&E Capacity Building

PRJ-010263

Nuffield Australia Farming Scholarships - Ben Edser

PRJ-010321

Development of a Myco-pesticide for control of lesser mealworm in broiler houses

Objective 5: Ensure research adoption via extension and communication
PRJ-007382

Robert A Swick, UNE Poultry Research Hub

PRJ-010869

Chicken Meat Program extension delivery plan development

2.1 The evaluation approach
AgriFutures provided an original list of 45 projects for potential inclusion in the evaluation. These
projects were those that had been funded and were completed between 2014 and 2018. 3 projects were
excluded from the population on the basis that no final report was available, or budget expenditure
was not provided. The remaining 42 projects were evaluated in the study.
Information on projects was obtained from project outputs (including final reports) and from
consultation with lead researchers who undertook the projects. Each lead researcher was emailed the
survey outlined in 0 and asked to attempt to quantify the economic benefits and costs associated with
their projects, as well as the counterfactual scenario. The information collected was used as a cross
check to GHD’s assessment. A total of 10 responses were received to the survey (see
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), excluding occurrences where researchers responded but were unable to quantify benefits (1),
undeliverable emails (7), researchers on leave (2) and no response received (20).
In addition, GHD in collaboration with the Australian Chicken Meat Federation (ACMF) conducted a
targeted online survey of industry stakeholders to obtain insights into the R&D findings which are
being implemented or planned to be implemented in the future. A total of 22 stakeholders responded
to the survey, primarily from chicken producing companies and contract growers. The findings from
this survey (0) may be used by industry when planning future R&D investments.
The evaluation was completed in accordance with the Cross-RDC Impact Assessment Program:
Guidelines, published by the Council of Rural Research and Development Corporations (CRRDCs). In
summary:
•

The 2018/19 financial year was adopted as the base year.

•

Costs and benefits incurred before this time were adjusted according to ABS Implicit
price deflator for GDP (ABS 5204.0, Australian National Accounts).

•

Costs and benefits incurred after this time were discounted using a 5% discount rate.

•

Net costs were calculated as project investment provided by AgriFutures Australia.

•

Net benefits were calculated as gross benefits – additional 3rd party extension/adoption
costs.

•

For each project the present value of costs (PVC) and present value of benefits (PVB)
were calculated along with the net present value (NPV) and benefit-cost ratio (BCR) at
a discount rate of 5%.

•

The internal rate of return (IRR) was estimated from the annual net cash flows. The
modified internal rate of return (MIRR) was estimated using a re-investment rate of 5%.

•

Economic returns were estimated for 0, 5, 10, 15, 20, 25 and 30 years from the base
year. However, a 30-year benefit time frame was used in summary performance
reporting and in all sensitivity analyses.

•

Economic returns were calculated for both the contribution of AgriFutures, and also the
overall project funding, including contributions from other parties.

•

Attribution of benefits was calculated in two stages:

o

Estimation of future adoption rates of research findings, with and without the project
being completed (counterfactual).

o

Attribution of a proportion of benefits to the project, recognising the value of past
research which contributed to the findings and/or future research which may be required
in order for the benefits to be realised.

•

Any additional non-market benefits generated by projects (e.g. reduced environmental,
animal welfare or human health risks), were described qualitatively for each project.

GHD selected and applied standard adoption rates reflecting the nature of the research undertaken. For
example in some cases research was assumed to convey broad industry wide benefits and services, for
example research which aims to inform industry regulation or improve consumer confidence etc. In
other cases research findings are only likely to convey benefits to a relatively small number of early
adopters or niche producers. Table 2 below shows the main adoption categories and profiles applied.
For some projects GHD tailored the adoption profiles to reflect research specifically targeting
particular industry segments (e.g. free range vs conventional growers).

1

Table 2 Adoption rate categories
Industry wide
benefit/adoption

Widespread
adoption
accelerated by
project

Moderate
adoption,
accelerated by
project

Low or niche
adoption

Year

With
research
project

Without
project

With
research
project

Without
project

With
research
project

Without
project

With
research
project

Without
project

1

100%

0%

80%

20%

2%

1%

0.5%

0.25%

2

100%

0%

80%

40%

5%

3%

1%

0.5%

3

100%

0%

80%

60%

10%

5%

2%

1%

4

100%

0%

80%

80%

15%

8%

3%

1.5%

5

100%

0%

80%

80%

15%

10%

4%

3%

6

100%

0%

80%

80%

15%

13%

5%

4%

7

100%

0%

80%

80%

15%

15%

5%

5%

8

100%

0%

80%

80%

15%

15%

5%

5%

9

100%

0%

80%

80%

15%

15%

5%

5%

10

100%

0%

80%

80%

15%

15%

5%

5%

Similarly GHD estimated the delay between project completion and adoption/benefit realisation
based on the following three categories (
Table 3).
Table 3 Delay in benefits
Delay category

Adoption begins years
following completion of the
project.

Immediate: findings ready for adoption

1

Medium term: commercial trails and demonstration required

3

Longer term: additional research, trails, commercialisation
required

5

2

3. Project investment costs
The following table shows the annual investment by project for both AgriFutures and other investors
(Table 4) Table 5 provides the total investment by year from both sources

Table 4 Investment by AgriFutures and other funding partners by project for years ending June
2014/15 to 2018/19 (nominal $ million)
Project

AgriFutures

Other
Investors

Total
Funding

1. Increase the productivity and efficiency of chicken
meat production

($m)

($m)

($m)

PRJ-009099: Whole grain feeding for chicken meat
production

0.22

0.13

0.35

PRJ-009747: Waste to Energy: Techno-Economic CostBenefit Analysis

0.04

0.00

0.04

PRJ-009784: Improved broiler phosphorus utilization
and transporter gene expression

0.46

0.20

0.67

PRJ-010151: Vaccination practices and factors that
contribute to ILT outbreaks in VIC/NSW

0.09

0.00

0.09

PRJ-010245: Effects of an in-shed sprinkler cooling
system multiple parameters

0.23

0.07

0.29

PRJ-010332: Analysis of innovative business models for
improved chicken litter management

0.05

0.00

0.05

PRJ-010489: Survey and review of grain sorghum in
chicken-meat production

0.01

0.03

0.05

PRJ-010508: Review of AME bioassay for ingredient
matrix values of poultry feed

0.10

0.00

0.10

PRJ-010598: Potential energy savings using direct-drive
variable speed fans

0.09

0.00

0.09

PRJ-010927: COOL-X Filter Pad Product Testing

0.01

0.00

0.01

PRJ-011169: Scoping a QA program for the Chicken
Meat Industry – Scheme Support Services

0.10

0.00

0.10
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Project

AgriFutures

Other
Investors

Total
Funding

2. Deliver safe food and good animal welfare outcomes

($m)

($m)

($m)

PRJ-008616: Opportunities to improve broiler
locomotory ability

0.14

0.21

0.35

PRJ-009075: Post-hatch management for improved
broiler locomotion

0.22

0.22

0.44

PRJ-009120: Electrolyte supplementation of broilers
prior to transport

0.06

0.07

0.13

PRJ-009333: Effects of light intensity on behaviour and
welfare

0.11

0.00

0.11

PRJ-009533: Review of evidence to underpin
development of Welfare Standards and Guidelines

0.01

0.00

0.01

PRJ-010326: Review and efficacy of antimicrobial
nanomaterials for chicken meat processing

0.08

0.03

0.11

PRJ-010520: Establishment of an antimicrobial
stewardship program for chicken meat industry

0.03

0.00

0.03

PRJ-010591: 2017 Pathogen survey

0.16

0.00

0.16

PRJ-010699: Parameters used as welfare indicators that
are assessed during the grow-out, lairage and slaughter
of meat chickens

0.02

0.00

0.02

3. Manage the environment for sustainable development

($m)

($m)

($m)

PRJ-009184: A review: Understanding the many factors
that contribute to wet litter

0.01

0.03

0.05

PRJ-009910: Addressing odour abatement and
assessment knowledge gaps using PTR-TOFMS

0.34

0.14

0.48

PRJ-009946: Reducing stable fly emergence in soils
amended with litter

0.28

0.13

0.41

PRJ-010655: Review of Fresh Litter Supply,
Management and Spent Litter Utilisation

0.08

0.00

0.08

PRJ-010658: Streamlined Planning and Development in
the Chicken Meat Industry

0.16

0.00

0.16
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Project

AgriFutures

Other
Investors

Total
Funding

4. Create foundations for the future, including capacity
and market insight

($m)

($m)

($m)

PRJ-009970: Contribution to National Welfare RD&E
Capacity Building

0.07

0.22

0.29

PRJ-010263: Nuffield Australia Farming Scholarships
2016 – Renewable Energy Technologies and the Broiler
Poultry Industry: Cost reduction and income
diversification

0.06

0.00

0.06

PRJ-010321: Development of a Myco-pesticide for
control of lesser mealworm in broiler houses

0.08

0.06

0.15

($m)

($m)

($m)

PRJ-007382: UNE Poultry Research Hub, Robert A.
Swick

0.44

0.00

0.44

PRJ-010869: AgriFutures Chicken Meat
ProgramExtension Framework Development

0.05

0.00

0.05

5. Ensure research adoption via extension and
communication

The total investment of the above projects over the five year period equalled $5.36 million, as outlined
in Table 5

Table 5 Annual investment in Chicken Meat Program – summary (nominal $ million)
Year ending June

AgriFutures

Researchers and
Others

Total

2014/15

$1.13

$0.47

$1.60

2015/16

$1.21

$0.51

$1.72

2016/17

$0.79

$0.39

$1.19

2017/18

$0.54

$0.18

$0.72

2018/19

$0.14

$-

$0.14

Total

$3.81

$1.55

$5.36
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4. Results
4.1 Objective 1: Increase the productivity and efficiency of chicken meat production
Projects aligned to the first objective of the R&D Plan include those aimed at lifting chicken meat production relative to inputs, including feed, power, water, litter
and labour costs.

4.1.1 Potential impact
Table 6 below describes each project completed under this objective in terms of the outputs, outcomes and impact assumptions.
Table 6 Objective 1: Pathway to impact
Project

Outputs

Outcomes

Impact

Impact assumptions

Non-market benefits

PRJ-009099: Whole

5 studies completed

Results support the inclusion

Pre- and post-pellet whole

Pre- and post-pellet whole grain additions

NA

grain feeding for

exploring the potential

of pre-pellet WGF for young

grain additions tended to

tended to improve FCR (P < 0.10) by 1.40%

chicken meat

benefits of whole grain

chicks with the gradual

improve FCR (P < 0.10) by

and 2.28%, respectively.

production

feeding (WGF) in term of

introduction of post-pellet

1.40% and 2.28%,

gizzard weight and contents,

WGF at later stages.

respectively.

as well as FCR.

However further research is

Taking the conservative 1.4% improvement in
FCR, feed cost savings equate to $0.022295
per head.

proposed to confirm the
benefits of this feeding

Ration adjustments assumed to carry no

regime.

additional cost
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Project

Outputs

Outcomes

Impact

Impact assumptions

Non-market benefits

PRJ-009747: Waste to

Economic analysis of a

Demonstrated payback

Producers have quantitative

Adoption Cost: Based on solid state anaerobic

Reduced demand from the

Energy: Techno-

range of technology options

periods of approximately 5

evidence of potential energy

digestion = $1.35m per farm (500,000 head

energy grid and carbon

Economic Cost-

for energy cost reduction,

to 20 years for various

cost savings from various

per batch), 25 year design life, $0.019 per

emissions

Benefit Analysis

energy efficiency and waste

technologies installed into

technology investment

head

to energy conversion

different farm sizes

options.

1,500,000kWh pa power savings + additional
heat savings
Annual cost savings of $180,172 per annum
($0.066 per head) including power and heating
savings

PRJ-009784:

Study exploring

The report provided the

The P and Ca requirements

The impact of this project was considered in

Reduced environmental

Improved broiler

opportunities to reduce

essential information to

of meat chickens are lower

conjunction with the previous related project

pollution and odour

phosphorus utilization

dietary P concentrations,

develop dietary strategies to

than the NRC (1994)

(PRJ-007583 Available and retainable

impacts by reducing P

and transporter gene

improve the efficiency of P

enhance P absorption and

recommendations and the

phosphorus of feedstuffs for broilers), with

output.

expression

utilisation.

will lead to improved P

values currently used by the

relative benefits apportioned based on the split

utilization; reduced costs of

industry.

of costs.

production; and lower

The combined research demonstrated that

environmental impact of

male meat chickens (Ross 308) could reach

poultry waste.

full weight on a diet containing 17.15 g of
IDP. This is equivalent to adding 82g of
monodicalcium phosphate (MDCP) to the diet.
This compares to 127.46g of MDCP as
recommended by Aviagen (2014) the genetics
company that breeds Ross 308 chicken.
The cost of MDCP is $1.155/kg (as per BEC
Feed Solution 11/4/2019). Therefore potential
saving on MDCP = (127g - 82g)/1000*1.155=
$0.051975 per bird.
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Project

Outputs

Outcomes

Impact

Impact assumptions

Non-market benefits

PRJ-010151:

Literature review of current

Findings indicated that ILT

Improved ILD prevention

The annual cost of ILT is estimated at $3M

NA

Vaccination practices

state of knowledge of ILT.

can be prevented and

and control.

based on increased mortalities and reduced

and factors that

Data collection to quantify

controlled by applying

contribute to ILT

incidence of ILT in

superior biosecurity and

outbreaks in

commercial poultry.

management protocols

VIC/NSW

Develop strategies

combined with improved

FCR (PRJ-010151),
Through improved understanding it is
assumed this project reduces the
likelihood/cost of ILT by 2.5% ($75,000 per

vaccine application

annum, or 0.0001129 per head), with the

procedures

benefit of the research persisting for 7 years.

PRJ-010245: Effects

Monitoring equipment was

56% reduction in cooling

Suitable alternative for

Adoption Cost: $8,000 per shed, $0.036 per

Potential for reduced

of an in-shed sprinkler

installed to measure

water usage over a one year

farms with a limited or

head, 15 year design life, $0.0024 per annum

water use, particularly in

cooling system

temperature, relative

period. Without negatively

expensive water supply.

multiple parameters

humidity and water usage.

affecting litter conditions,

Statistics such as live weight

live weight or mortality.

and mortality were collected

Suitable for providing
supplementary cooling in
the event of extremely hot

as assessed.

conditions

Water savings of 250,000L per shed per
annum, or approximately 1.14 litres per head
Assuming water costs of $4,000 per ML, per
head savings of $.00456 per head

areas where potable water
is scarce and therefore
expensive.
Potential for reduced
animal welfare risks
during extreme heat
events.

PRJ-010332: Analysis

A global review in

Capital cost estimations and

In addition to technical

The study identifies a potential annual net

Potential for reduced on-

of innovative business

conjunction with RIRDC

analysis of four scenarios for

readiness and viability of

benefit of $310,284 for 18 shed farm, equating

farm energy use, odour

models for improved

engagement and

converting chicken litter into

anaerobic digestion for the

to $0.078 per head per annum (factoring in

impacts, land required to

chicken litter

stakeholders gain

energy.

management of poultry

adoption costs).

manage agri-waste, soil

management

information regarding

litter, with sensible and

and water contamination

design specifications, TCI,

intelligent plant design and

and spread of pathogens.

TPC and EBITDA

business models,
commercial viability is
possible
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Project

Outputs

Outcomes

Impact

Impact assumptions

Non-market benefits

PRJ-010489: Survey

Provides an outlook for

The digestibility of sorghum

As per PRJ-008695: The

Impact of this project is assumed to be equal

Potential for additional

and review of grain

sorghum as a feed grain for

starch is clearly inferior to

factors influencing sorghum

to that of PRJ-0088695, in increasingly the

market opportunities and

sorghum in chicken-

broiler chickens

that of maize.

starch digestibility in broiler

likelihood of sorghum becoming a suitable

demand for Australian

chickens

feed source in the future.

sorghum.

NA

meat production

However the study
identified a range of factors
which could be pursued,
through plant breeding and
ration development, to make
sorghum a more suitable
feed for broilers in the future

PRJ-010508: Review

Examination of ME data

A variety of flaws were

Opportunity to adopt new

Assumed that correction of the various flaws

of AME bioassay for

produced for poultry feed

identified, suggesting a

protocols to improve

identified will yield a 0.5% improvement in

ingredient matrix

ingredients published in the

thorough re-thinking of

accuracy of ME values in

FCR through improved accuracy in ration

values of poultry feed

past century to elucidate the

feedstuff ME values

feed formulation.

composition.

accuracy of different

currently used in practical

bioassay systems and

feed formulation and in

examine whether the values

developing prediction

Ration adjustments assumed to carry no

for accuracy and useability.

equations.

additional cost

Equates to feed savings of $0.00796 per head

Two protocols, i.e., multiple
linear regression and
practical replacement
methods, are proposed as
more accurate bioassays for
evaluating feedstuff ME
values.
PRJ-010598: Potential

Data on direct and variable

Variable-speed fans can

Variable speed fans are most

Adoption costs: $23,998 per shed, 10 year

Reduced demand from the

energy savings using

speed fans and the economic

substantially reduce energy

likely the future direction on

design life = $0.0109 per head per annum

energy grid and carbon

direct-drive variable

estimations that show the

costs by as much as

meat chicken sheds.

speed fans

difference in power

7000kW.h or $3000 per

consumption

grow out cycle

Generating savings of 53 MWh/shed/annum or
$0.0385 per head per annum.
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emissions

Project

Outputs

Outcomes

Impact

Impact assumptions

Non-market benefits

PRJ-010927: COOL-

Testing of Cool-X

Cool-X pads achieved lower

The results will help inform

Cool X evaporative pads achieved an air

Potential for reduced

X Filter Pad Product

evaporative pads against

off air temperature than

purchasing decisions around

temperature which was approximately 5%

animal welfare risks

Testing

conventional pads, in terms

standard commercially

evaporative pads.

lower than conventional pads.

during extreme heat

of off air temperature,

available pads, under both

humidity etc.

continuous and intermittent

The Cool-X pads will help

This difference is assumed to achieve a 5%

achieve lower air

decrease in mortality for a single batch grown

temperatures.

over the hottest period of each year (i.e. reduce

wetting.

events.

mortality from 3% to 2.85%).
Adoption costs assumed to be the same costs
as conventional pads.
Assumed no change, impact measured in
reduced mortality during hot periods.
PRJ-011169: Scoping

Scoping study to provide

A gap analysis of current

Recommended that standard

Compliance costs estimated at $5K per shed

Potential for improved

a QA program for the

snapshot of industry

standards that are in place.

implementation and

per annum.

environmental and animal

Chicken Meat Industry

compliance. Stage 1 report

Identified a multitude of

development of management

– Scheme Support

formed basis of Stage 2

audit requirements by both

plan to include

Services

which included a gap

standard owners and

recommendations for

analysis, audit landscape and

customers, with considered

standard rules, resource

draft standard.

aspects including

requirements, training,

certification bodies,

standard review and

Applying the above assumptions, the project

qualifications and audit

maintenance.

delivers an annual benefit of $0.002273 per

Efficiency dividend from implementing an
externally recognised QA program estimated

Potential for reduced

at 10% due to reduced duplication and

regulatory enforcement

streamlining of requirements.

costs.

head.

cost/benefit. Produced a
draft standard that utilised
above information and
reviews of supporting
resources.
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welfare outcomes.

4.1.2 Adoption and attribution
Table 7 below shows the anticipated adoption rates of the input saving technology and innovations
explored. In the absence of the research undertaken, it is assumed that these technologies would still
have been adopted at a slower rate.

Table 7 Objective 1: Adoption rates and timing of benefits
Adoption rate

Delay in adoption

PRJ-009099

Moderate adoption, accelerated by
project

Medium term: commercial trails and
demonstration required

PRJ-009747

Low or niche adoption

Immediate: findings ready for adoption

PRJ-009784

Widespread adoption accelerated by
project

Immediate: findings ready for adoption

PRJ-010151

Industry wide benefit/adoption

Immediate: findings ready for adoption

PRJ-010245

Low or niche adoption

Immediate: findings ready for adoption

PRJ-010332

Low or niche adoption

Medium term: commercial trails and
demonstration required

PRJ-010489

Moderate adoption, accelerated by
project

Longer term: additional research, trails,
commercialisation required

PRJ-010508

Moderate adoption, accelerated by
project

Immediate: findings ready for adoption

PRJ-010598

Low or niche adoption

Immediate: findings ready for adoption

PRJ-010927

Low or niche adoption

Immediate: findings ready for adoption

PRJ-011169

Widespread adoption accelerated by
project

Medium term: commercial trails and
demonstration required
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Table 8 below outlines how the identified benefits from each project can be attributed to AgriFutures,
other funding parties and where appropriate, previous research which has directly supported the
findings and/or future research which will be required to fully realise the benefits.

Table 8 Objective 1: Attribution of benefits based on investment
AgriFutures

Other
funding
partner

Previous/

23%

40%

subsequent
research
contributing to
impact

Relevant
contributing
work

PRJ-009099: Whole
grain feeding for
chicken meat
production

37%

Liu et al. (2015)

PRJ-009747: Waste to
Energy: TechnoEconomic Cost-Benefit
Analysis

40%

0%

60%

Engineering
and
development

PRJ-009784: Improved
broiler phosphorus
utilization and
transporter gene
expression

35%

15%

50%

(Li et al.
RIRDC PRJ007583, Li et
al. RIRDC PRJ006708

PRJ-010151:
Vaccination practices
and factors that
contribute to ILT
outbreaks in VIC/NSW

100%

0%

0%

NA

PRJ-010245: Effects of
an in-shed sprinkler
cooling system multiple
parameters

53%

17%

30%

Engineering
and
development

PRJ-010332: Analysis
of innovative business
models for improved
chicken litter
management

20%

0%

80%

Development
and
implementation
of business
models

PRJ-010489: Survey
and review of grain
sorghum in chickenmeat production

10%

20%

70%

PRJ-008695

Wu et al.
(2004)

Selle et al.
(2010a
Liu et al.,
2013, 2015
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AgriFutures

Other
funding
partner

Previous/
subsequent
research
contributing to
impact

Relevant
contributing
work

PRJ-010508: Review of
AME bioassay for
ingredient matrix
values of poultry feed

60%

0%

40%

Mateos, et al.,
2018, Carre, et
al. 2014.

PRJ-010598: Potential
energy savings using
direct-drive variable
speed fans

70%

0%

30%

Engineering
and
development

PRJ-010927: COOL-X
Filter Pad Product
Testing

70%

0%

30%

Engineering
and
development

PRJ-011169: Scoping a
QA program for the
Chicken Meat Industry
– Scheme Support
Services

50%

0%

50%

Development
and
implementation
of program
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4.1.3 Results
Table 9 below outlines the aggregated economic impact from projects within this objective, based on
the total amount of funding provided by both AgriFutures and other parties.
Table 9 Objective 1: Aggregated impact (All funding parties)
0

5

10

15

20

25

30

Present value of
benefits ($m)

$0.13

$19.26

$22.88

$22.92

$22.92

$22.92

$22.92

Present value of
costs ($m)

$1.81

$1.81

$1.81

$1.81

$1.81

$1.81

$1.81

Net present
value ($m)

-$1.67

$17.45

$21.07

$21.11

$21.11

$21.11

$21.11

Benefit Cost
Ratio

0.1

10.7

12.7

12.7

12.7

12.7

12.7

Internal rate of
return (IRR)
(%)

negative

655%

655%

655%

655%

655%

655%

Modified IRR
(%)

negative

106%

44%

29%

22%

18%

16%

Table 10 below outlines the aggregated economic impact from projects within this objective, based on
the funding provided by AgriFutures.
Table 10

Objective 1: Aggregated impact (AgriFutures)
0

5

10

15

20

25

30

Present value of
benefits ($m)

$0.10

$14.72

$17.49

$17.52

$17.52

$17.52

$17.52

Present value of
costs ($m)

$1.38

$1.38

$1.38

$1.38

$1.38

$1.38

$1.38

Net present
value ($m)

-$1.28

$13.34

$16.11

$16.14

$16.14

$16.14

$16.14

Benefit Cost
Ratio

0.1

10.7

12.7

12.7

12.7

12.7

12.7

Internal rate of
return (IRR)
(%)

negative

631%

631%

631%

631%

631%

631%

Modified IRR
(%)

negative

106%

44%

29%

22%

18%

16%
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Figure 1 below depicts the flow of costs and benefits over time for Objective 1 projects.

Figure 1

Objective 1: flow of costs and benefits
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Table 11 below outlines the economic impact over the 30-year period for each individual project
within this Objective, by total investment and AgriFutures contribution.
Table 11

Objective 1: Individual project impact
Total Investment

AgriFutures
Investment

NPV
($M)

BCR

NPV ($M)

BCR

PRJ-009099: Whole grain feeding for chicken meat
production

$2.78

9.20

$1.72

$9.20

PRJ-009747: Waste to Energy: Techno-Economic
Cost-Benefit Analysis

$0.57

15.91

$0.57

$15.91

PRJ-009784: Improved broiler phosphorus
utilization and transporter gene expression

$18.34

28.91

$12.73

$29.01

PRJ-010151: Vaccination practices and factors that
contribute to ILT outbreaks in VIC/NSW

$0.27

3.93

$0.27

$3.93

PRJ-010245: Effects of an in-shed sprinkler
cooling system multiple parameters

-$0.24

0.17

-$0.19

$0.17

PRJ-010332: Analysis of innovative business
models for improved chicken litter management

$0.45

10.44

$0.45

$10.44

PRJ-010489: Survey and review of grain sorghum
in chicken-meat production

$0.22

5.89

$0.07

$5.96

PRJ-010508: Review of AME bioassay for
ingredient matrix values of poultry feed

$1.06

12.10

$1.06

$12.10

PRJ-010598: Potential energy savings using directdrive variable speed fans

$0.54

6.74

$0.54

$6.74

PRJ-010927: COOL-X Filter Pad Product Testing

$0.03

4.59

$0.03

$4.59

PRJ-011169: Scoping a QA program for the
Chicken Meat Industry – Scheme Support Services

$0.75

8.79

$0.75

$8.79

Project
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4.2 Objective 2: Deliver safe food and good animal welfare outcomes
Objective 2 projects include those aimed at improving the level of food safety, animal health and welfare within the industry. Benefits from these investments
include increased consumer confidence in chicken products and production systems, and increased productivity through reduced instances of disease, health and
welfare issues.

4.2.1 Potential impact
Table 12 below outlines each project in this Objective in terms of the outputs, outcomes and impact.

Table 12

Objective 2: Pathway to impact

Project

Outputs

Outcomes

Impact

Impact assumptions

Non-market benefits

PRJ-008616:

Adjusted incubation

The project showed that simple

Industry may make simple

Leg deformities cost US broiler industry

Improved animal

Opportunities to

temperature based on egg shell

adjustments to hatchery

adjustments in

$80M-120M per year which equates to

welfare outcome

improve broiler

temperatures was identified for

practices may improve broiler

management to yield

approximately AUD$0.007 - $0.01 per bird.

through improved

locomotory ability

the Cobb 500 broiler involving

leg strength in the field

benefits in broiler leg

beginning incubation at a lower

health

temperature than currently

If implemented, the recommended changes to
incubation programs could improve mobility
significantly (up to 50% increase in latency-

accepted and gradually

to-lie test). The assumed reduction in cost

increased to standard

from leg deformities is estimated at 5%,
resulting in a net benefit of $0.000425 per
head, over a period of 7 years following the
completion of the research.
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broiler leg health.

Project

Outputs

Outcomes

Impact

Impact assumptions

Non-market benefits

PRJ-009075: Post-hatch

5 experiments were conducted

It was demonstrated that

This series of projects has

This study includes 5 experiments which

Improved animal

management for

that measured feed intake for

standard early starter feed is

shown the importance of

together with the findings from PRJ-008616

welfare outcomes

improved broiler

hatchlings at various ages and

oversupplied with Ca and

incubation trajectory on

add to understanding of the impact of

through reduced risk

reducing this will improve

bone characteristics in the

incubation period, yolk utilisation and

of leg deformities.

nutrient and yolk utilisation and

Cobb broiler

mineral supplementation on bird health and

locomotion

allow better early bone

growth rates. Critically the study

development

demonstrates that standard early starter feed
is oversupplied with Ca and reducing this will
improve nutrient and yolk utilization and
allow better early bone development avoiding
the need for the chick to make substantial
metabolic adjustments.
The impact of this research is assumed to be
the same as PRJ-008616, i.e. achieving a net
5% reduction in the cost from leg deformities,
resulting in a net benefit of $0.000425 per
head over a period of 7 years following the
completion of the research.
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Project

Outputs

Outcomes

Impact

Impact assumptions

Non-market benefits

PRJ-009120:

Three experiments exploring

Electrolyte supplementation

The research did not

It is assumed that future research into pre-

Potential for

Electrolyte

the effect of electrolyte

supported improvements in

identify a clear economic

transport animal health and welfare, including

improved animal

supplementation of

supplementation prior to

broiler performance and meat

benefit from the use of

electrolyte supplementation, will be more

health outcomes

broilers prior to

transport, on broiler

quality during period of

electrolytes, however

efficient and productive as a result of this

achieved through

transport

performance and breast muscle

moderately high ambient

benefits will be realised

project having been completed.

future research.

meat quality.

temperature these were

through:

inconsistent and probably not
of sufficient magnitude to be of
economic significance. The

Assuming industry will spend approximately

Avoided costs from future

$300K over the coming 5 years on this area,

electrolyte use;

it assumed this research will be 20% more

value of electrolyte

Identifying situations

supplementation are likely to

where electrolyte use is

be more substantial when

likely to be beneficial

broilers experience heat wave

(greater than 300C); and

conditions with temperatures >

Identifying opportunities

300C, but this needs to be

for future research.

evaluated.
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efficient (efficiency dividend) as a result.
This equates to a benefit of $60K or $12K per
annum.

Project

Outputs

Outcomes

Impact

Impact assumptions

Non-market benefits

PRJ-009333: Effects of

Production data, behaviour

There was no significant effect

Broilers kept under 20 lux

The study found that birds kept under 5 lux

Potential for reduced

light intensity on

activity and plasma samples for

of light intensity on the most

compared to 5 lux were

light intensity were 3%-5% heavier that those

demand from the

behaviour and welfare

corticosterone concentration

obvious measure of broiler

found to be more active,

kept under 20 lux, with a similar feed intake.

energy grid and

analysis were collected weekly

welfare, mortality and culls,

had slower growth, and

There were no significant differences on the

carbon emissions.

to assess leg strength, foot and

plasma corticosterone

lighter eye weight, but

most obvious measures of chicken welfare:

leg conditions.

concentrations, or latency to lie

other welfare measures

mortality and culls, plasma corticosterone

reflective of leg strength

reflective of biological

concentrations, or latency to lie reflective of

functioning or leg health

leg strength.

did not show significant
changes

of light intensity
impacts, potentially
leading to improved

It is assumed that if the light intensity

animal welfare

requirements within the RSPCA Standards

outcomes.

were reduced from 20 lux to 5 lux producers
would achieve a 3% increase in feed
conversion ratio, to a value of $0.0477 per
bird. It is assumed that this research increases
the probability of this change being
implemented by 5%, by providing the
scientific evidence to support a change.
The impact of this research is assumed to
persist for 7 years.
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Better understanding

Project

Outputs

Outcomes

Impact

Impact assumptions

Non-market benefits

PRJ-009533: Review of

A systematic literature review

The review shows that there is

Evidence can be used to

The benefit of the literature review is in

Improved animal

evidence to underpin

using several databases with

much uncertainty about the

support the development

helping to ensure that the review of the

welfare outcomes

development of Welfare

emphasis on studies conducted

types of management practices

standards and guidelines in

Model Code of Practice results in standards

through improved

Standards and

in commercial conditions, in

and housing conditions that

the review of the Model

and guidelines which are based on scientific

scientific

Guidelines

Australia, recent studies and

impact adversely on welfare.

Code of Practice.

studies which are sufficiently recent, relevant

understanding.

Suggestions to improve

to Australian commercial conditions and of a

welfare through

high quality.

the overall quality of work

monitoring and
benchmarking. A global
and comprehensive
approach is required to
achieve sustainable
improvements

A key standard determining the economic
return from broiler production is maximum
stocking density. A 1kg increase in maximum
stocking density is assumed to reduce the
profitability of broiler production by $0.005
per head.1 The research undertaken in
assumed to reduce the likelihood of
maximum stocking density being increased
by 1kg, by 5%, with benefits being sustained
over 7 years.

1

https://academic.oup.com/ps/article/90/8/1844/1577117
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Project

Outputs

Outcomes

Impact

Impact assumptions

Non-market benefits

PRJ-010326: Review

Assessment of the in vitro

The results revealed that Ag,

The poultry industry may

Antimicrobial solutions cost between

Reduced human

and efficacy of

activity of silver (Ag), zinc

ZnO and CuO nanoparticles

gain from applications

US$0.001 per head (Hypochlorous acid) to

health risks

antimicrobial

oxide (ZnO) and copper oxide

displayed antimicrobial activity

including the adoption of

US$0.09 (Peracetic acid), while sanitising

associated with

nanomaterials for

(CuO) nanoparticles against

against Salmonella and

nano-enabled

equipment costs a larger processing plant

pathogen spread

chicken meat

Salmonella and

Campylobacter under all of the

disinfectants, surface

$234K per year (Viator et al 2018).

during chicken

processing

Campylobacter.

test conditions

biocides, protective
clothing, air and water
filters, packaging,
biosensors and rapid

In Australian currency, these combined costs

processing.

equate to around $0.55 per processed
chicken.

detection methods for

We have assumed that antimicrobial

contaminants, and

nanomaterials will reduce the above

technologies that assure

sanitation costs by 20% in 5 years (savings of

the authenticity and

$0.11 per head).

traceability of products

Within the Australian chicken meat sector we
have assumed that 0.5% of this benefit could
be attributed to this research project. This
benefit will persist for 7 years.

PRJ-010520:

A developed antimicrobial

Industry will be better equipped

Potential to reduce risks

Antibiotic costs for broiler farms is estimated

Reduced human

Establishment of an

stewardship framework for the

to manage antimicrobial

associated with

at 0.0185 euro per head, or AUD$0.1147 per

health risks

antimicrobial

industry, including supporting

resistance in the future.

antimicrobial resistance

head (Reus 2011).

associated with

stewardship program

tools and background

and address community

for chicken meat

information.

concern.

industry

Assuming the establishment of an
antimicrobial stewardship program achieves
an efficiency dividend of 5% (either through
reduced, more targeted or more coordinated
use), the economic benefits would equal
$0.0005735 per head.
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antimicrobial
resistance.

Project

Outputs

Outcomes

Impact

Impact assumptions

Non-market benefits

PRJ-010591: 2017

A point in time assessment of

A significant increase in

Benchmarking data allows

In the US contaminated poultry is responsible

Reduced human

Pathogen survey

the effectiveness of current

Campylobacter prevalence was

for ongoing improvement

for US$2.4 billion in costs of illness,

health risks

food safety programs and

identified.

in food safety and

primarily due to Salmonella and

associated with

pathogen control.

Campylobacter.2 Assuming similar costs per

pathogen spread

population, the costs associated with poultry

during chicken

contamination in Australia would equal

production and

approximately AUD$250m per year.

processing.

practices as measured by the
prevalence and level of two key
pathogens Campylobacter and
Salmonella on whole chickens

However a number of good
indicators of process hygiene
control also identified.

at end of processing.

The benchmarked findings overall and by
individual plant are assumed to improve
contamination costs by 0.25%, resulting in a
0.625m benefit each year.

2

http://www.cidrap.umn.edu/news-perspective/2011/04/report-ranks-food-pathogen-pairs-disease-impact
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Project

Outputs

Outcomes

Impact

Impact assumptions

Non-market benefits

PRJ-010699:

Investigation into what welfare

A list of welfare indicators of

Welfare data can be better

A key benefit of the research is in identifying

Potential for

Parameters used as

indicators are measured at meat

approximately 20 animal based

utilised in the industry to

the variation in animal welfare benchmark

improved animal

welfare indicators that

chicken hatcheries and farms,

measures and 40 resource

objectively measure

measures used by different processors and

welfare outcomes.

are assessed during the

during transport, and at

based measures were compiled.

welfare outcomes.

audited programs. The results will help the

grow-out, lairage and

abattoir. Parameters were then

There were inconsistencies in

Coordinated benchmarking

industry improve their animal welfare data

slaughter of meat

sorted

how some measures are scored

would provide evidence

collection, and potentially develop a

and recorded and industry wide

regarding practices that

consistent set of measures across the industry,

benchmarking would improve

deliver the best welfare

which could be used to communicate animal

if there were consistency.

outcomes.

welfare outcomes and performance to internal

chickens

and external stakeholders (regulators,
customers, general public).
The impact of this research is assumed to be
the same as PRJ-009533, i.e. reducing the
likelihood of animal welfare standards being
raised without due consideration of science or
actual performance within the industry. As a
reference for this impact it is assumed the
research reduced the likelihood of the
maximum stocking density being increased
by 1kg, by 5%, with benefits being sustained
over 7 years.
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Potential for reduced
regulatory
enforcement costs.

Project

Outputs

Outcomes

Impact

Impact assumptions

Non-market benefits

PRJ-009184: A review:

Literature review coupled with

Critical causes of wet litter

Diligent supervision by

The study identifies a range of costs

Potential for reduced

Understanding the

targeted survey of industry

could be described as micro-

management and staff of

associated with wet litter including increased

odour impacts and

many factors that

specialists. Poultry CRC

environmental. Chief amongst

broiler grow-out sheds

odour generation, risk of dysbacteriosis,

improved animal

contribute to wet litter

organised a meeting of key

them is the proper management

should largely overcome

however the key economic cost appears to be

welfare outcomes.

personnel to consider wet litter.

of drinking systems to prevent

the problem of wet litter.

the increased risk of Footpad dermatitis

spillage and the provision of

The central point that

(FPD).

effective shed ventilation to

maintaining acceptable

promote evaporation

litter quality is largely
dependent on prevention

FPD via wet litter is associated with a 7.75%
decrease in weight gain and 4.16% increase
in FCR (de Jong et al., 2014). Other costs
include possible requirements to monitor FPD
in processing plants and reduced
marketability of chicken feet.
Economic impact was calculated based on the
4.16% impact on FCR. Assuming severe
FPD impacts around 6% of Australian
production (based on the research of Ekstrand
et al. 1997), the condition carries an average
cost of $0.003975 per head across affected
and unaffected birds.
It is assumed that this study will reduce the
cost of FPD by 5% over a 7 year period,
through improved understanding of the
science behind wet litter and considered
recommendations for improved extension
efforts, use of mineral supplements, choice
and depth of litter and additional research to
address knowledge gaps.
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4.2.2 Adoption and attribution
The assumed adoption rates and delays in adoption for each project are outlined in Table 13 below.
Note that many of these projects aim to provide industry wide benefits for example through improved
disease control, animal welfare standards and outcomes. Some projects generated findings which are
specific to particular production systems or chicken breeds, which was accounted for in the assumed
adoption rates.

Table 13 Objective 2: Adoption rates and timing of benefits
Adoption rate

Delay in adoption

PRJ-008616

50% as changes are most suited to
Cobb and Cobb 500 birds

Immediate: findings ready for adoption

PRJ-009075

50% as changes are most suited to
Cobb and Cobb 500 birds

Immediate: findings ready for adoption

PRJ-009120

Industry wide benefit/adoption

Immediate: findings ready for adoption

PRJ-009333

80%: Chickens produced under
conventional conditions

Medium term: commercial trails and
demonstration required

PRJ-009533

Widespread adoption accelerated by
project

Immediate: findings ready for adoption

PRJ-010326

Industry wide benefit/adoption

Longer term: addional research, trails,
commercialisation required

PRJ-010520

Industry wide benefit/adoption

Medium term: commercial trails and
demonstration required

PRJ-010591

Industry wide benefit/adoption

Immediate: findings ready for adoption

PRJ-010699

80%: Chickens produced under
conventional conditions

Medium term: commercial trails and
demonstration required

PRJ-009184

Industry wide benefit/adoption

Medium term: commercial trails and
demonstration required
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Table 14 below outlines how the identified benefits from each project can be attributed to
AgriFutures, other funding parties and where appropriate previous research which has directly
supported the findings and/or future research which will be required to fully realise the benefits.

Table 14

Objective 2: Attribution of benefits based on investment

Project

AgriFutures

Other funding
partner

Previous/subse
quent research
contributing to
impact

Relevant
contributing
work

PRJ-008616:
Opportunities to
improve broiler
locomotory ability

23%

37%

40%

Various studies
into broiler
locomotory
ability

PRJ-009075: Posthatch management
for improved broiler
locomotion

25%

25%

50%

Yair and Uni
(2011) Yair et
al., 2015

PRJ-009120:
Electrolyte
supplementation of
broilers prior to
transport

47%

53%

0%

NA

PRJ-009333: Effects
of light intensity on
behaviour and
welfare

50%

0%

50%

Alvino et al.,
2009,
Blatchford et al.
(2012)

PRJ-009533: Review
of evidence to
underpin
development of
Welfare Standards
and Guidelines

50%

0%

50%

Scientific
evidence
underpinning
standards.

PRJ-010326: Review
and efficacy of
antimicrobial
nanomaterials for
chicken meat
processing

49%

21%

30%

Engineering and
development of
nanomaterial
products
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Project

AgriFutures

Other funding
partner

Previous/subse
quent research
contributing to
impact

Relevant
contributing
work

PRJ-010520:
Establishment of an
antimicrobial
stewardship program
for chicken meat
industry

20%

0%

80%

Future work
required to
design and
develop the
program.

PRJ-010591: 2017
Pathogen survey

50%

0%

50%

Industry
completion of
survey and
consideration of
results.

PRJ-010699:
Parameters used as
welfare indicators
that are assessed
during the grow-out,
lairage and slaughter
of meat chickens

38%

12%

50%

Future research
will be required
to develop
commercialised
products.

PRJ-009184: A
review:
Understanding the
many factors that
contribute to wet
litter

16%

34%

50%

de Jong et al.,
2014, Shepherd
and Fairchild,
2010
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4.2.3 Results
Table 15 below outlines the aggregated economic impact from projects within this Objective, based
on the total amount of funding provided by both AgriFutures and other parties.

Table 15 Objective 2: Aggregated impact (All funding parties)
0

5

10

15

20

25

30

Present value of benefits ($m)

$0.18

$3.09 $5.53 $5.53 $5.53 $5.53 $5.53

Present value of costs ($m)

$1.37

$1.37 $1.37 $1.37 $1.37 $1.37 $1.37

Net present value ($m)

-$1.19

$1.71 $4.16 $4.16 $4.16 $4.16 $4.16

Benefit Cost Ratio

0.1

2.2

4.0

4.0

4.0

4.0

4.0

Internal rate of return (IRR) (%) negative 62%

73%

73%

73%

73%

73%

Modified IRR (%)

26%

18%

15%

13%

11%

negative 38%
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Table 16 below outlines the aggregated economic impact from projects within this Objective, based
on the funding provided by AgriFutures.

Table 16 Objective 2: Aggregated impact (AgriFutures)
0

5

10

15

20

25

30

Present value of
benefits ($m)

$0.14

$2.36

$4.23

$4.23

$4.23

$4.23

$4.23

Present value of costs
($m)

$0.82

$0.82

$0.82

$0.82

$0.82

$0.82

$0.82

Net present value
($m)

-$0.68

$1.54

$3.41

$3.41

$3.41

$3.41

$3.41

Benefit Cost Ratio

0.2

2.9

5.2

5.2

5.2

5.2

5.2

Internal rate of return
(IRR) (%)

negative 90%

98%

98%

98%

98%

98%

Modified IRR (%)

negative 52%

32%

21%

17%

14%

13%

Figure 2 below depicts the flow of costs and benefits over time for Objective 2 projects.

Figure 2

Objective 2: flow of costs and benefits
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Table 17 below outlines the economic impact over the 30 year period for each individual project
within this Objective, by total investment and AgriFutures contribution.

Table 17 Objective 2: Individual project impact
Total Investment

AgriFutures Investment

Project

NPV ($M)

BCR

NPV ($M)

BCR

PRJ-008616: Opportunities to improve
broiler locomotory ability

$0.22

1.66

$0.09

$1.66

PRJ-009075: Post-hatch management for
improved broiler locomotion

$0.04

1.09

$0.02

$1.08

PRJ-009120: Electrolyte supplementation of
broilers prior to transport

-$0.05

0.61

-$0.02

$0.61

PRJ-009333: Effects of light intensity on
behaviour and welfare

$0.79

8.57

$0.79

$8.57

PRJ-009533: Review of evidence to
underpin development of Welfare Standards
and Guidelines

$0.43

31.56

$0.43

$31.56

PRJ-010326: Review and efficacy of
antimicrobial nanomaterials for chicken
meat processing

$0.36

4.42

$0.25

$4.42

PRJ-010520: Establishment of an
antimicrobial stewardship program for
chicken meat industry

$0.46

16.19

$0.46

$16.19

PRJ-010591: 2017 Pathogen survey

$1.89

13.21

$1.89

$13.21

PRJ-010699: Parameters used as welfare
indicators that are assessed during the growout, lairage and slaughter of meat chickens

$0.23

12.68

$0.18

$12.68

PRJ-009184: A review: Understanding the
many factors that contribute to wet litter

$0.20

5.60

$0.06

$5.61
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4.3 Objective 3: Manage the environment for sustainable development
Objective 3 projects include those aimed at reducing the environmental and amenity impacts of the industry. Some of the economic benefits from these
projects include reduced odour impacts and increased utilisation of spent litter for productive purposes.

4.3.1 Potential impact
Table 18 below describes each project completed under this objective in terms of outputs, outcomes and impact.

Table 18

Objective 3: Pathway to impact

Project

Outputs

Outcomes

Impact

Impact Assumptions

Non-market benefits

PRJ-009910:
Addressing odour
abatement and
assessment
knowledge gaps
using PTRTOFMS

Identify and resolve
issues using PTRToFMS for poultry
odour analysis,
identify the key
masses reliably
revealed by PTRToFMS. Collect and
analyse a range of
poultry odour samples
from two farms that
used different odour
abatement methods

Odour abatement
potential and
efficacy was
evaluated in terms of
reductions of key
odorants, and the
odour concentration
based on
olfactometry.

Routine measurement of
poultry odours will remain
laboratory-based in the
foreseeable future. While
highly desirable. Use of
PTR-ToFMS to analyse
dynamic odour plumes in
the field is logistically
difficult and impractical.

This study contributes to ongoing efforts to
develop ways to assess and measure poultry odour
more objectively, conveniently and costeffectively. It time such technology and
methodologies could result in updating of odour
modelling methodologies and formulas used in
state planning legislation to determine required
separation distances.

Potential for improved
understanding,
management of odour
emissions, and land use
planning policies
regarding broiler farms.

If poultry production continues to expand at
current rates and estimated 195 new sheds will be
required to be built each year. If new technology
can reduce the required separation by 5m (e.g.
from 600m to 595m), the separation area would
reduce by 2.25ha for each shed, or 438ha in total.
At an estimated value of $4,000 per ha.
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Project

Outputs

Outcomes

Impact

Impact Assumptions

Non-market benefits

PRJ-009946:
Reducing stable
fly emergence in
soils amended
with litter

Field experiments
were carried out to
identify the best rate
of spent litter
application and
application method

Results show an
almost negligible
risk of any stable fly
developing from the
use of spent broiler
litter in broadacre
farming when used
up to 10t/ha

Poultry owners will be
able to sell spent litter to
broadacre farmers,
Communities will have no
risk of fly breeding from
poultry manure and policy
makers are ensured no
biosecurity risk will be
present

The research reports cites minimum savings of a
minimum of $8/m3 of litter (≈$1,000 per batch) by
enabling spent litter to be used in broadacre
farming, composting operations and potentially
irrigated horticulture (with defined amendments).
These benefits (equivalent to $0.025) have been
assumed for producers adopting this BMP.

Potential for increased
utilisation of spent litter
as fertiliser, reducing
costs for broadacre
farmers and offsetting
the need for synthetic
fertilisers and associated
carbon emissions.

PRJ-010655:
Review of Fresh
Litter Supply,
Management and
Spent Litter
Utilisation

Analysis of a range of
litter options which
were ranked in terms
of cost, quality, supply
and management

Preferences for
alternative litter
materials were as
followed: wood
shavings > sawdust
> rice hulls > straw

Further research needed
for litter depth
requirements, alternative
litter types management
practices, and the need for
communication of farm
trial data.

Current litter costs around $3,150 per shed or
$0.07875 per head. The research did not identify
an immediately cheaper or more effective source,
however in time the findings combined with
additional research and trials could establish
cheaper sources or at least alternatives which
could be used in some cases. The assumed benefit
is a 1% reduction in litter costs for producers
adopting best management practices.

Potential for reduced
environmental impacts
from fresh litter supply
and spent litter disposal.

PRJ-010658:
Streamlined
Planning and
Development in
the Chicken Meat
Industry

Review of state
planning and DA
frameworks

Highlighted
inconsistencies
between
jurisdictions, as well
as time and cost
burden on
applicants.
Recommendations
for improvement

Increased awareness of
inconsistencies, time and
cost burden, leading to a
more streamlined process
(if recommendations are
adopted by governments)

The research suggests the average approval costs
over $250,000. Based on historical growth, an
estimated 195 additional sheds will be built each
year into the future. Assuming an average of 8
sheds per application, this equates to around 24
new applications, at a cost of $6.1m in approvals.

Potential for reduced
regulatory enforcement
costs.

It is assumed this project will prompt streamlining
of planning and approvals processes, resulting in a
2% reduction in costs, or $122K per annum. With
benefits persisting for 7 years.
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4.3.2 Adoption and attribution
Table 19 below outlines the assumed rate of adoption of findings within the Australian chicken meat
industry, following completion of research projects.

Table 19

Objective 3: Adoption rates and timing of benefits
Adoption rate

Delay in adoption

PRJ-009910

Industry wide benefit/adoption

Longer term: addional research, trails,
commercialisation required

PRJ-010655

Moderate adoption, accelerated by
project

Medium term: commercial trails and
demonstration required

PRJ-010658

Industry wide benefit/adoption

Immediate: findings ready for adoption

PRJ-009946

Industry wide benefit/adoption

Medium term: commercial trails and
demonstration required

Table 20 below outlines how the identified benefits from each project can be attributed to AgriFutures,
other funding parties and where appropriate previous research which has directly supported the
findings and/or future research which will be required to fully realise the benefits.

Table 20

Objective 3: Attribution of benefits based on investment

Project

AgriFutures 3rd
Party

Previous/Future
research

Previous/subsequent
research contributing to
impact

PRJ-009910: Addressing
odour abatement and
assessment knowledge
gaps using PTR-TOFMS

50%

20%

30%

Atzeni et al., 2016 and
future research required

PRJ-009946: Reducing
stable fly emergence in
soils amended with litter

34%

16%

50%

Cook et al. 1999, 2011,
López-Sánchez et al. 2012

PRJ-010655: Review of
Fresh Litter Supply,
Management and Spent
Litter Utilisation

70%

0%

30%

Runge et al., 2007,
Dorahy and Dorahy, 2008

PRJ-010658:
Streamlined Planning
and Development in the
Chicken Meat Industry

100%

0%

0%

NA

34

4.3.3 Results

Table 21 below outlines the aggregated economic impact from projects within this Objective, based on
the total amount of funding provided by both AgriFutures and other parties:
Table 21 Objective 3: Aggregated impact (All funding parties)
0

5

10

15

20

25

30

Present value of
benefits ($m)

$0.04

$0.70

$6.26

$7.52

$7.52

$7.52

$7.52

Present value of costs
($m)

$1.37

$1.37

$1.37

$1.37

$1.37

$1.37

$1.37

Net present value ($m)

-$1.33

-$0.68

$4.89

$6.15

$6.15

$6.15

$6.15

Benefit Cost Ratio

0.0

0.5

4.6

5.5

5.5

5.5

5.5

Internal rate of return
(IRR) (%)

Negative

6%

53%

55%

55%

55%

55%

Modified IRR (%)

Negative

6%

34%

25%

19%

16%

14%

Table 22 below outlines the aggregated economic impact from projects within this Objective, based on
the funding provided by AgriFutures.

Table 22 Objective 3: Aggregated impact (AgriFutures)
0

5

10

15

20

25

30

Present value of
benefits ($m)

$0.03

$0.53

$4.79

$5.75

$5.75

$5.75

$5.75

Present value of
costs ($m)

$0.82

$0.82

$0.82

$0.82

$0.82

$0.82

$0.82

Net present value
($m)

-$0.79

-$0.28

$3.97

$4.94

$4.94

$4.94

$4.94

Benefit Cost Ratio

0.0

0.7

5.9

7.0

7.0

7.0

7.0

Internal rate of
return (IRR) (%)

Negative 8%

54%

55%

55%

55%

55%

Modified IRR (%)

Negative 7%

34%

24%

19%

16%

14%
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Figure 3 below depicts the flow of costs and benefits over time for Objective 3 projects.

Figure 3

Objective 3: flow of costs and benefits

Table 23 below outlines the economic impact over the 30-year period for each individual project
within this Objective, by total investment and AgriFutures contribution.

Table 23 Objective 3: Individual project impact
Total Investment

AgriFutures Investment

Project

NPV ($M)

BCR

NPV ($M)

BCR

PRJ-009910: Addressing odour
abatement and assessment knowledge
gaps using PTR-TOFMS

$6.90

15.59

$4.94

$15.57

PRJ-009946: Reducing stable fly
emergence in soils amended with litter

$2.50

7.16

$1.71

$7.16

PRJ-010655: Review of Fresh Litter
Supply, Management and Spent Litter
Utilisation

$0.36

5.64

$0.36

$5.64

PRJ-010658: Streamlined Planning and
Development in the Chicken Meat
Industry

$0.28

2.76

$0.28

$2.76
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4.4 Objective 4: Create foundations for the future, including
capacity and market insight
Objective 4 projects include those aimed at developing human capital, in-particular researchers
dedicated to long term, blue sky research within the chicken meat sector. The R&D Plan described
this objective as laying the foundations to continue the delivery of important research services post
Poultry CRC cessation in 2017.
The varied and multiple outputs and outcomes from these types of projects make evaluation of
individual projects problematic. Therefore evaluation of projects under this objective have been
assessed as a group, following a methodology previously used to evaluate AgriFutures capacity
building projects for the rice industry (Agtrans Research 2016). Based on this methodology, the
information obtained from reviewing project reports was used to establish overall assumptions
regarding increased efficiency of application of RD&E resources.
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4.4.1 Potential impact
Table 24 below describes each project completed under this objective in terms of outputs, outcomes
and impact.
Table 24 Objective 4: Pathway to impact
Project

Outputs

Outcomes

Impact

Non-market
impacts

PRJ-009970: Contribution
to National Welfare
RD&E Capacity Building

Between the period 20142018, this investment
generated the following
outputs:

This project
assisted in
developing and
fostering a
welfare research
program relevant
and beneficial to
the Australian
meat chicken
industry.

Industry needs to
remain proactive
in researching,
assessing and
continuously
improving meat
chicken welfare.
Future work
would benefit
from maintained
communication
between research
providers and
AgriFutures.

General
improvements
in research
capacity that
enhance
Australia’s
technical
capabilities
across a range
of disciplines.

Renewable
energy solutions
are available and
technically and
financially
feasible for
Australian
broiler poultry
farms.

Knowledge and
information
sharing must
increase to ensure
accurate
information is
conveyed.
Bilateral long
term energy
policies and
stability is
critically
required.

As above

Demonstration
that a
mycopesticide
can provide a
greater level of
lesser mealworm
control than
conventional
insecticides.

Reduced cost of
lesser mealworm
control

Potential for
reduced food
safety risks
and reliance on
traditional
chemicals to
control
mealworm in
broiler houses.

•

PRJ-010263: Nuffield
Australia Farming
Scholarships 2016 –
Renewable Energy
Technologies and the
Broiler Poultry Industry:
Cost reduction and income
diversification

PRJ-010321: Development
of a Myco-pesticide for
control of lesser
mealworm in broiler
houses

5 Peer-reviewed
scientific
publications
• 10 Peerreviewed
conference
papers
• 7
representations
and positions on
advisory
committees
• 4 outreach
services,
including
industry and
community
services
• Training of 1
PhD student
and 1 honours
student.
International
investigations including
seeing and meeting with
professors, executives,
technology solution
providers, asset owners
and farmers and
financiers across 12
countries.

Proof of concept for the
use of a mycopesticide to
control lesser mealworm
populations in
commercial chickenbroiler houses

The project
allowed a very
productive
collaboration
between the meat
chicken industry
and the
University of
Melbourne
Animal Welfare
Science Centre
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The project outputs help to improve the efficiency of application of RD&E resources, through
improved communication between researchers, reduced risk of duplication etc. For a smaller industry
such as this, the fostering of new researchers and maintenance of existing researchers can have an
extended benefit over several years. Key assumptions used in quantifying these benefits are outlined
in Table 25 below.

Table 25 Objective 4: Impact assumptions
Variable

Assumption

Source

Counterfactual

Additional RD&E expenditure
would have been required to
deliver the same outputs

GHD

Average annual R,D&E expenditure

$1.07M

AgriFutures,
including 3rd party
research.

Efficiency dividend due to improved
communications, integration,
coordination and grower consultation

15%

GHD, Agrtrans
Research

Year (ending June)

Annual profile of extent of
maximum efficiency gain

2016/17

25%

2017/18

50%

2018/19

75%

2019/20

100%

2020/21

100%

GHD,

2021/22

100%

AgTrans Research

2022/23

100%

2023/24

75%

2024/25

50%

2025/26

25%

(without investment)
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4.4.2 Results
Table 26 below outlines the aggregated economic impact from projects within this Objective, based
on the total amount of funding provided by both AgriFutures and other parties
.
Table 26 Objective 4: Aggregated impact (all funding parties)
0

5

10

15

20

25

30

Present value of benefits
($m)

$0.23

$0.77

$0.97

$0.99

$0.99

$0.99

$0.99

Present value of costs ($m)

$0.48

$0.48

$0.48

$0.48

$0.48

$0.48

$0.48

Net present value ($m)

-$0.25

$0.30

$0.50

$0.51

$0.51

$0.51

$0.51

Benefit Cost Ratio

0.5

1.6

2.0

2.1

2.1

2.1

2.1

Internal rate of return
(IRR) (%)

negative

57%

64%

64%

64%

64%

64%

Modified IRR (%)

negative

31%

20%

15%

12%

10%

10%

Table 27 below outlines the aggregated economic impact from projects within this Objective, based
on the funding provided by AgriFutures.

Table 27 Objective 4: Aggregated impact (AgriFutures)
0

5

10

15

20

25

30

Present value of benefits
($m)

$0.10

$0.33

$0.41

$0.42

$0.42

$0.42

$0.42

Present value of costs ($m)

$0.20

$0.20

$0.20

$0.20

$0.20

$0.20

$0.20

Net present value ($m)

-$0.10

$0.13

$0.21

$0.22

$0.22

$0.22

$0.22

Benefit Cost Ratio

0.5

1.6

2.0

2.1

2.1

2.1

2.1

Internal rate of return
(IRR) (%)

negative

58%

64%

64%

64%

64%

64%

Modified IRR (%)

negative

31%

20%

15%

12%

10%

10%
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Figure 4 below depicts the flow of costs and benefits over time for Objective 4 projects.

Figure 4 Objective 4: flow of costs and benefits

4.5 Objective 5: Ensure research adoption via extension and
communication
Projects completed under Objective 5 of the R&D Plan include those generally aimed at improving
communication, integration, coordination and grower consultation within the industry. These projects
typically involved cooperative research, training, scholarships, communication and extension
activities.
These projects produce a range of outcomes, making evaluation of individual projects difficult.
Therefore the evaluation has assessed the overall impact of these projects as a group, following a
similar methodology as applied to projects completed under Objective 4. Based on this methodology,
the information obtained from reviewing project reports was used to establish overall assumptions
regarding the increased adoption of best management practices (BMPs), leading to improved
efficiency of production.
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4.5.1 Potential impact
Table 28 below describes each project completed under this objective in terms of outputs, outcomes
and impact.

Table 28 Objective 5: Pathway to impact
Project

Outputs

Outcomes

Impact

Non-market
benefits

PRJ-007382:
UNE Poultry
Research Hub,
Robert A.
Swick

Between the period
2014-2018, this
investment
generated the
following outputs:

Various outcomes
including developing
strategies to achieve:

Research aimed at
improving nutrient
utilisation and reducing
protein levels in feeds has
had a positive impact on the
industry. Students have
completed both
undergraduate and higher
degree research
programmes and are now
employed by the industry
and academia

General
improvements
in research
capacity that
enhance
Australia’s
technical
capabilities
across a range
of disciplines;

Recommended 5 actions be
implemented as soon as
possible including a
national training program
working group, knowledge
platform infrastructure and
improved communications
systems

As above

•

PRJ-010869:
AgriFutures
Chicken Meat
Program
Extension
Framework
Development

•

Decrease reliance on
antibiotic growth
promoters through
nutrition
Decrease use of meat
and bone meal
Reduce odours from
poultry farms
Increase use of
locally produced
canola meal and
feeding of lower
protein levels

Attracted/helped
deliver 23 grants
or project areas
•
• Supervised 18
PhD, MS or BS •
projects
• Co-supervised 8 •
PhD, MS or BS
projects
• 22 invited
speaking
engagements
• Authored or coauthored 70
publications
Developed a
The industry now has a
situation analysis
blueprint for a national
based on reflections extension framework.
from engagement
with end users and
identified key areas
to pilot new
opportunities and
approaches
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Project outputs help to encourage industry more readily adopt BMPs, developed via compelled R&D.
Key assumptions used in quantifying these benefits are outlined in Table 29 below.

Table 29 Objective 5: Impact assumptions
Variable

Assumption

Source

Counterfactual

Adoption of BMPs would have occurred to some
degree without the investment in the capacity
building projects however to a lesser degree.

GHD

Annual production and
average cost of production

As per 0

ACMF,
GHD

Cost reduction due to BMP
adoption

1%

GHD

Year (ending June)

Additional production incorporating BMPs as a
result of investment

2018/19

1.00%

GHD,

2019/20

2.00%

AgTrans
Research

2020/21

3.00%

2021/22

3.00%

2022/23

2.00%

2023/24

1.00%

(without investment)
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4.5.2 Results
Table 30 below outlines the aggregated economic impact from projects within this Objective, based
on the total amount of funding provided by both AgriFutures and other parties.

Table 30 Objective 5: Aggregated impact (All funding parties)
0

5

10

15

20

25

30

Present value of benefits ($m)

$0.22

$2.36

$2.57

$2.57

$2.57

$2.57

$2.57

Present value of costs ($m)

$0.48

$0.48

$0.48

$0.48

$0.48

$0.48

$0.48

Net present value ($m)

-$0.26

$1.88

$2.09

$2.09

$2.09

$2.09

$2.09

Benefit Cost Ratio

$0.47

$4.90

$5.33

$5.33

$5.33

$5.33

$5.33

Internal rate of return (IRR) (%)

negative 225% 226%

226%

226% 226%

226%

Modified IRR (%)

negative 83%

24%

19%

14%

36%

16%

Table 31 below outlines the aggregated economic impact from projects within this Objective, based
on the funding provided by AgriFutures.

Table 31 Objective 5: Aggregated impact (AgriFutures)
0

5

10

15

20

25

30

Present value of benefits ($m)

$0.22

$2.36

$2.57

$2.57

$2.57

$2.57

$2.57

Present value of costs ($m)

$0.43

$0.48

$0.48

$0.48

$0.48

$0.48

$0.48

Net present value ($m)

-$0.21

$1.88

$2.09

$2.09

$2.09

$2.09

$2.09

Benefit Cost Ratio

$0.52

$4.90

$5.33

$5.33

$5.33

$5.33

$5.33

Internal rate of return (IRR) (%)

negative

225% 226%

226%

226% 226%

226%

Modified IRR (%)

negative

83%

24%

19%

14%
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36%

16%

Figure 5 below depicts the flow of costs and benefits over time for Objective 5 projects.

Figure 5

Objective 5: flow of costs and benefits
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5. Summary of results
A summary of the final results across the five identified Objectives is provided in Table 32 and Table
33 below. The results suggest that all Objectives achieved a positive return on investment, with
average BCR’s ranging between 2.2 (Objective 4: Create foundations for the future, including
capacity and market insight) to 11.6. (Increase the productivity and efficiency of chicken meat
production).

Table 32 Return from overall program investments over 30 year time frame

4.5.2.1.1.1.1

4.5.2.1.1.1.2
4.5.2.1.1.1.3
4.5.2.1.1.1.4

4.5.2.1.1.1.5

Objective

PV
Costs

PV
Benefits

NPV

BCR

IRR

MIRR

Increase the productivity and
efficiency of chicken meat
production
Deliver safe food and good
animal welfare outcomes
Manage the environment for
sustainable development
Create foundations for the
future, including capacity and
market insight
Ensure research adoption via
extension and communication
Total

$1.81

$22.92

$21.11

12.69

655%

16%

$1.37

$5.53

$4.16

4.03

73%

11%

$1.12

$7.52

$6.40

6.74

55%

14%

$0.48

$0.99

$0.51

2.07

64%

10%

$0.48

$2.57

$2.09

5.33

226%

14%

$5.25

$39.52

$34.27

7.52

157%

13%

Table 33 Return from AgriFutures program investments over 30 year time frame
Objective

PV
Costs

PV
Benefits

NPV

BCR

IRR

MIRR

6.

$1.38

$17.52

$16.14

12.71

631%

16%

$0.82

$4.23

$3.41

5.18

98%

13%

$0.85

$5.75

$4.90

6.74

55%

14%

$0.20

$2.72

$2.52

13.45

42%

14%

$0.48

$2.57

$2.09

5.33

226%

14%

$3.73

$32.79

$29.06

8.79

228%

14%

Increase the productivity
and efficiency of chicken
meat production
7. Deliver safe food and
good animal welfare
outcomes
8. Manage the environment
for sustainable
development
9. Create foundations for the
future, including capacity
and market insight
10. Ensure research adoption
via extension and
communication
Total

46

Figure 6 below presents the net costs and benefits over time, based on the overall program investment.

Figure 6

Net costs and benefits over time (total investment)
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5.1 Sensitivity Analysis
As discussed in Section Error! Reference source not found., this assessment relies on a range of
assumptions informed by GHD’s professional judgement, published resources as well as input from
industry stakeholders and researchers. GHD’s confidence level in different assumptions varies
depending on the available information and uncertainty about future outcomes. In general GHD had a
higher level of confidence in assumptions relating to the expected production and profitability impacts
of research findings. For example the impact of improvements in broiler diets, energy efficiency,
animal health etc. Many of these impacts were calculated based on a range of general assumptions
about the industry listed in 0. Table 34 below tests the sensitivity of some of these key variables, with
the results showing limited change in the overall BCR for the program.

Table 34 Sensitivity of overall BCR to changes in key assumptions
Scenario

BCR

Baseline

7.52

Discount rate (3%)

8.23

Discount rate (7%)

6.90

Future growth of industry (20% below projection)

7.29

Future growth of industry (20% above projection)

7.76

Average cost of production (20% higher)

7.62

Average cost of production (20% lower)

7.42

Cost savings per 1% decrease in FCR (20% higher)

7.68

Cost savings per 1% decrease in FCR (20% lower)

7.37

GHD found it more challenging to accurately estimate the adoption profiles within industry (with and
without the research project) and the extent to which benefits should be attributed to the research
project vs. other supporting research, development and commercialisation.
Naturally the level of confidence in the results from this evaluation improves as individual projects
are aggregated into broader objectives and then into the overall R&D plan. As a result the findings in
relation to individual projects should be interpreted with a greater level of caution, compared to the
overall results. GHD’s estimated level of confidence and error within each level of assessment levels
is outlined in Table 35 below.
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Table 35 Confidence and error levels
Confidence level

Error level

Individual projects

Low

+ or – 50%

Objectives

Medium

+ or – 30%

R&D plan

High

+ or – 15%
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6. Conclusion
The above results suggest the Australian chicken meat industry has enjoyed strong rate of return from
RD&E investments under the R&D Plan, compared to typical R&D returns from other agricultural
industries. This is most likely due to the vertically integrated nature of the chicken meat industry,
which allows research findings to be readily implemented.
The results suggest the total RD&E investments are estimated to yield a net present value of benefits
of approximately $34 million, to be realised over the coming years. For comparison, the gross value
of poultry production in Australia rose by $260 million between 2013/14 and 2017/18, according to
the ABS.
Relatively small, incremental gains in production efficiency, via reduced inputs and increased feed
efficiency (Objective 1) have resulted in significant benefits by shifting the productivity frontier.
These investments were estimated to have delivered the highest BCR of the five objectives (12.69).
The economic impact of projects focussed on delivering safe food and good animal welfare outcomes
(Objective 2) and improved environmental outcomes (Objective 3) are estimated to deliver a
relatively lower economic return (BCR of 4.03 and 6.74 respectively). However, this analysis
excludes additional non-market benefits to the broader community, principally via improved animal
welfare, environmental and human health outcomes. These outcomes are important contributors to the
industry’s ‘social licence’.
Objective 4 projects sought to improve the overall capacity of industry, including through supporting
communication and collaboration between researchers. Such outcomes are important and valuable
particularly for a relatively small industry within the Australian agricultural sector. This study notes
that a large proportion of R,D&E for the Australian chicken meat industry is undertaken by a
relatively small number of institutions and specialist researchers within these institutions. Maintaining
the capability within these institutions, including through supporting the career pathways of emerging
researchers, will be important for the industry to ensure ongoing returns from RD&E investments.
Finally projects contributing to Objective 5 focussed on communicating the findings of completed
research to industry stakeholders, to help encourage adoption. These extension and communication
activities underpin the economic benefits generated from each of the first four Objectives, by ensuring
a faster and broader uptake of research findings.

6.1 Informing the next Chicken Meat R&D Plan
In planning the development of the next Chicken Meat R&D Plan, the Australian chicken meat
industry can use the results of this assessment to have confidence in the overall return on investment
achieved through R&D. The relatively even spread of returns achieved across each of the five
objectives in the previous plan suggests that the funding objectives and proportions were appropriate.
The next R&D plan may wish to allocate funding to these broad objectives in similar proportions,
while also taking due consideration of future opportunities and challenges on the horizon.
GHD recommend the research program continues to focus on retaining and building researcher
capacity particularly in specialised fields of broiler health and nutrition. This investment will ensure
there is a critical mass of research capability to drive productivity into the future.
The results of the industry survey (0) show a relatively high number of industry stakeholders (80%)
were unable to identify any specific research findings from the previous R&D plan. Therefore GHD
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recommends the next R&D plan contain an increased focus on communication and extension to drive
implementation of research findings. Each project completed should contain a clear and funded
pathway from research completion to commercial adoption. This is not to suggest that funding should
not be allocated to longer-term research, however these projects must be able to demonstrate realistic
and foreseeable commercial outcomes.
While chicken meat production is quite a specialised industry, GHD believe there are opportunities
for increased collaboration with other Rural RDC’s to achieve increased co-investment and leverage.
Some areas where increased collaboration may be beneficial include input efficiency (energy, water,
labour etc.), environmental and odour impacts and food safety.
Similarly there is an ongoing need for the Australian chicken meat industry to maintain watching brief
on international developments within the chicken meat sector, to avoid duplication of research and
ensure the local industry remains competitive. For the most part it appears the industry is well
connected with international developments, through both researchers and local production companies.
In addition to the above recommendations, the next R&D Plan should review the broad findings and
recommendations coming from the Federal Government’s Review of Agricultural Innovation (EY
2019), and consider how these may apply to Chicken R&D. The five recommendations from this
report are as follows:
•

strengthening leadership for strategic direction, but also for improving connections,
collaboration, and culture.

•

balancing funding and investment to solve short-term challenges as well as targeting
transformational and cross-commodity outcomes.

•

establishing world-class innovation practices including disruptive thinking, ambition
and entrepreneurship to maximise opportunities from our investments.

•

strengthening the regions to maximise innovation uptake and provide regions with a
greater role in national priority-setting.

•

establishing the next generation innovation platform for our data, physical
infrastructure, and regulatory environment.
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Appendices
Appendix A – Researcher Survey
Each lead researcher was emailed the following survey and asked to attempt to quantify the economic
benefits and costs associated with their projects, as well as the counterfactual scenario.
$/head

$/shed

$/farm

What is the likely
economic benefit from
adopting the
findings/innovations of
the research project?
(choose most appropriate
unit)
What are the likely costs
of adopting the
findings/innovations of
the research project?
(choose most appropriate
unit)
What is the likely time lag
before research
findings/innovations
could be implemented?
e.g. commercialised
(years from now)
What proportion of the
industry is likely to adopt
the research findings? I.e.
peak adoption rate (%)

When would you
expect this peak
adoption rate to be
reached?
(years from now)

What proportion of the
industry would be likely
to adopt the research
findings, had the project
not been completed? (%)

When would you
expect this peak
adoption rate to be
reached had the
project not been
completed?
(years from now)

$/industry

Notes, calculations,
justification, sources

Appendix B – Industry Survey including results
1. Are you aware of any specific research findings generated from the current Chicken Meat
RD&E Plan (2014-2019)? If so please list.

Response

Number

No

18

Yes

4 (see responses below)
•

“Yes, mainly health/welfare related projects (diagnostics, ILT,
welfare survey)”

•

“Yes - A number of these”

•

“The only one we are aware of is the Antimicrobial Stewardship
Program.”

•

“Utilisation of synthetic amino acids by poultry Electrolyte
supplementation to alleviate the adverse effects of severe heat
stress Critical amino acids to improve gut health of chickens fed
reduced protein diets To investigate the effect of supplemental
amino acids of broiler performance Formulating broiler diets
based on protein and starch digestive dynamics Manipulating
residual yolk sac uptake in broiler chickens Survey and review of
grain sorghum in chicken-meat production Post-hatch
management for improved broiler locomotion Whole grain feeding
for chicken meat production Electrolyte supplementation of
broilers prior to transport Effects of light intensity on behaviour
and welfare A review: Understanding the many factors that
contribute to wet litter Dietary manipulation of nutrient-specific
appetite in broiler chickens The factors influencing sorghum
starch digestibility in broiler chickens.”
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2. Can you identify any research findings that you have implemented in the future? If so, what
benefits have you observed?

Response

Details

No

17

Yes

5 (see responses below)
•

“Optimal amino acid balance adjustments - improved
performance/reduced diet cost Adjustments to ingredient matrix
- improved performance/reduced diet cost.”

•

“reuse of litter”

•

“We did research back in 2010 and removed all AGP's from all
our Broiler Diets in 2012. Then in 2017 we launched a new
product 100% ABF”

•

“Yes we have implemented some of the findings and seen
improved broiler performance. We prefer not to identify
specific findings”

•

“Marek's diagnostics”

3. Can you identify any research findings that you intend to implement in the future? If so, what
benefits are you expecting?

Response

Details

No

19

Yes

3 (see responses below)
•

“Early feeding of chicks in hatcher - improved performance and
welfare”

•

“We will if there are relevant findings”

•

“Hopeful about the ILT dust monitoring”
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4. Please rank the following five objectives of the Chicken Meat RD&E Plan in order of
importance going forward (1 being least important to 5 being most important).
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5. Please provide any general feedback on the five objectives of the RD&E Plan (e.g. identifying
future research opportunities, barriers or risks going forward).

Objective

Comments

Objective 1: Increase
the productivity and
efficiency of chicken
meat production

• “This objective is mainly focused on nutrition, over which the grower
has limited influence, but it also covers housing, biosecurity, water and
disease, which are relevant to farm performance.”
• “Always ultimate goal - what is the next big step for meat production
efficiency?”
• “Always a strong focus to keep productivity and efficiency as good as
possible”
• “Cost cutting”
• “Better taste and fcr”
• “The industry needs a sustainable future for everyone”
• “No benefit contract growers, we are screwed down for every fraction
of a cent in our returns, benefits go to the processor/integrator”
• “Lack of skills and Knowledge is an issue”
• “Decrease the disease burden on flocks and genetic variations which
may affect the final product”
• “Balance Feed and Farm/Hatchery practices”
• “Need productive industry to support research, development and good
outcomes in all areas”

Objective 2: Deliver
safe food and good
animal welfare
outcomes

• “While food safety is relevant to growers, it is more of a matter for
processors. Animal welfare is a focus of growers, but if RSPCA
Australia will not act to apply industry research, it is of limited use”
• “Increasing scrutiny on these. How can they become value adding?”
• “Always”
• “Animal Welfare seem to be a strong focus in the community at the
moment”
• “More free range”
• “This is what grows good chicken and keeps to activists at bay”
• “Expected and done now”
• “Pathogen reduction is an opportunity”
• “Happy bird is a healthy bird which results in a good product at the
end”
• “Welfare - Key part”
• “Develop strategies to improve Campie and Salmonella control”
• “Instrumental to maintain successful business”

57

Objective

Comments

Objective 3: Manage
the environment for
sustainable
development

• “Focuses on planning policy, odour management and spent litter use,
and climate change adaptation, which are all relevant to growers”
• “Showcase reductions from chicken meat production over time?”
• “Yes to a level”
• “Chicken meat is one of the most environmentally sustainable of the
major meat grown in Australia. But this could always find ways of
improving chicken meat's environmental footprint”
• “Reuse of litter”
• “Chicken meat is very sustainable more public awareness required”
• “All need to have a future”
• “We all need to live together”
• “Done now”
• “Sustainable Packaging and recycling are both opportunities”
• “That's becoming a very large political football and we need to start
being more sustainable”
• “Water availability and renewable energy”
• “I am not quite sure how this is covered by RD&E Plan”
• “Required to underpin successful operations”

Objective 4: Create
foundations for the
future, including
capacity and market
insight

• “This objective is directed toward maintaining an Australian research
base, which although important for the industry, is probably more of
benefit to sectors other than contract growing”
• “Capacity and markets creation and maintained into the future will help
ensure that processors continue to give contracts to growers”
• “Small vs large farms what’s best”
• “Once again no future no industry”
• “Forward planning is good”
• “Again lack of skills and Knowledge is an issue. Look at possible
renewable energy waste products.”
• “Not to sure how that is going to look”
• “Customer education and Highlight industry positives”
• “A clear strategy will need to be developed that can then achieve this
objective”
• “Important to ensure the future of the industry”

Objective 5: Ensure
research adoption via
extension and
communication

• “This is important, particularly now that most states no longer offer
extension services through state government agencies”
• “Support good researchers to visit industry to share their relevant
findings/explain commercial relevance”
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Objective

Comments
• “I haven't heard of any RD & E activities”
• “If the research is sustainable and is of extreme benefit is should be
adopted”
• “Communication of results of research is expected but adoption of
research results should be up to the discretion of those who see benefit.
Not all research is useful. Much research is done on a small scale, not
relevant or practical on large scale operations e p to”
• “Again nice phrase but what does it actually mean”
• “Verbal and Written - Need to get key people within the system”
• “Adds value where research can be applied and there needs to be more
engagement to make this happen”
• “Required to ensure that funding for research is supported and research
outcomes are practically implemented”

6. Do you have any other feedback regarding the current or future Chicken Meat RD&E Plans?
The following responses were received:


“Great work as always. Focus needed bridging researcher/industry gap - both parties need
to come to the table”



“Travel along at a good steady pace”



“KEEP IMPORTED CHICKEN OUT OF AUSTRALIA”



“Communicate your existence with relevant interest groups especially those funding or
impacted by your operations”



“Focus on technology which can better control pathogens. Improving shelf life innovative technologies”



“Need to continue to ensure that research outcomes will assist the industry to move
forward - practical projects with useful outcomes”

In addition ACGC submitted the following comments about AgriFutures’ proposed RD&E plan to on
29 March 2019:
4.5.2.1.1.1.6

“ACGC notes that the project fields nominated by AgriFutures present good
coverage of those elements of the chicken meat supply chain over which the industry
has primary responsibility.

4.5.2.1.1.1.7

While ACGC recognises that investment in all five RD&E fields has the potential to
benefit its members, the field most directly relevant to chicken growers is The
Environment, and ACGC would like to see a greater proportion of RD&E funding
aligned with this priority.

4.5.2.1.1.1.8

ACGC considers that where projects in the environmental field (Objective 2) may be
focused on either ‘internal’ considerations (bird comfort, productivity etc.) or
‘external’ considerations (community amenity, greenhouse gas emissions etc),
internally focused work should be prioritised.

4.5.2.1.1.1.9

ACGC rates The Egg and The Chicken as the next most important RD&E objectives.
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4.5.2.1.1.1.10

ACGC believes that given the increasing pressure from chicken exporting countries
on the Australian government, and the potential for a change of federal government
before the middle of the year, an important and urgent area for attention is the
strengthening of the Australian chicken industry’s policy position against imported
fresh chicken.

4.5.2.1.1.1.11

Recent developments in several states have led ACGC to conclude that a major
weakness of the industry is contract security for growers. While this may not be a
matter that an AgriFutures project could rectify, and it does not fit within any of the
five proposed objectives, it would be useful if AgriFutures could assist ACGC/ACMF
to survey the opinions of Australian growers on this topic.”
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Appendix C – General assumptions
Parameter

Assumption

Source

3.63%

Average historical increase in broiler
chickens produced between 2013-14 and
2017/18) (ABARES)

664

ABARES

1,238,000

ABARES

1.864457831

ABARES (derived)

49

ABARES

534

ABARES / ACMF

2.797

ABARES

5.5

GHD

40,000

GHD

220,000

GHD derived

Sheds (estimate)

3,018

ABARES / GHD (derived)

Feed cost per tonne

$350

GHD

2.6

GHD

4.55

Derived

$1.5925

Derived

Feed cost per KG live weight (using ME)

0.618

GHD

Feed conversion (kg feed/kg live weight

1.75

ACMF

$0.015925

Derived

Farms accredited under RSPCA

65%

ACMF

Free range % of production

20%

ACMF

Free range price premium

40%

Coles / Woolworths / GHD

1

GHD

$3.37

Gross value of on farm poultry production
(ABARES), divided by chickens produced
(ABARES), minus 20% assumed profit
margin (GHD).

Discount rate

5%

RRDC Guidelines

Re-investment rate

5%

RRDC Guidelines

Projected future rate of industry growth

Chickens slaughtered 2017/18 (millions)
Tonnes meat produced 2017/18 (‘000)
Kg/chicken
Per capita chicken meat consumption
Australian retail price (c/kg fresh whole chickens)
Gross value of poultry farm production ($B)
Batches per year
Typical shed capacity
Production per shed per year

Broiler live weight (kg)
Feed per mature bird (kg)
Feed cost per head

Cost savings per 1% decrease in FCR

Cost of an on farm bird mortality ($)
Average cost of production (on-farm) ($ per head)

Implicit price
deflator for GDP

June
2014

June
2015

June
2016

0.976

0.969 0.964

June
2017

June
2018

1

1.018 ABS 5204.0, Australian National
Accounts (Table 4, series id
A2420916F).

Source

An impact assessment of investment in the
chicken meat R&D program 2014 - 2019
by GHD
August 2020
AgriFutures Australia Publication No. 20-037
AgriFutures Australia Project No. PRJ-011670
ISBN: 978-1-76053-094-5

AgriFutures Australia
Building 007
Tooma Way
Charles Sturt University
Locked Bag 588
Wagga Wagga NSW 2650
02 6923 6900
info@agrifutures.com.au
@AgriFuturesAU
agrifutures.com.au

AgriFutures Australia is the trading name for Rural Industries Research & Development Corporation.
AgriFutures is a trade mark owned by Rural Industries Research & Development Corporation.

