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Measuring and communicating the value of R&D

Summary and Overview of the Cluster

Introduction
The set of analyses reported here for the Environment cluster build on a set of economic evaluations
carried out by Agtrans Research for Meat and Livestock Australia (MLA) in 2006.

The 2006 Analysis

The analysis was effected by randomly selecting a representative sample of 50 projects funded by
Livestock Production Innovation (LPI) that received funding over the five years from July 2001 to
June 2006. Each of these projects was described in terms of their objectives, outputs, outcomes and
economic, environmental and social benefits they had produced.

Thirty of the fifty projects were selected for quantitative economic evaluation and their benefits
valued in monetary terms. The value of benefits for each project was then compared to the
investment made in each project. As all projects were selected at random across a stratified
population of projects, this allowed the aggregate performance of the sampled projects to be
extrapolated to the entire population of projects funded by LPI.

The Pooled Sample Approach

The pooled sample approach requires evaluation of a set of research area clusters that covers the
RDC portfoli o ( orPlpantofhepodfdio).cSewereLPl clustees were submitted by
MLA to ACIL Tasman who subsequently randomly chose three clusters to be evaluated. These
clusters were Lamb and Sheepmeat, Feedlots, and Environment.

The 2006 evaluations have now been modified according to the ACIL Tasman guidelines and
requirements. This report covers the Environment cluster.

Summary of the Results for each Individual Investment
The five individual investments where benefits were quantified were:

e The Sustainable Grazing Systems Program

Grain and Graze

Non-insecticidal Control of Buffalo Fly Using Behaviour Modifying Systems

Delivery of Biological Control Agents for Broad-Leafed Weeds in Temperate Pastures
Profitable Animal Production from Perennial Pastures (PAPP or Evergraze)

For each of the five investments, all past costs and benefits were expressed in 2006/07 dollar terms
using the CPI. All benefits after 2006/07 were expressed in 2006/07 dollar terms. All costs and
benefits were discounted or compounded to 2006/07 using a discount rate of 5%. All analyses ran
for the length of the investment period plus different periods from the last year of investment, up to a
maximum period of 25 years. The results specific to each of the five analyses are reported in the
next five sections.

Investment criteria were estimated for both total investment and for the MLA investment alone. The
investment criteria for each of the five analyses and for the 25 year period are reported in Tables 1
and 2. Table 1 summarises the results for investment from all sources including the MLA funding
while Table 2 summarise results for the MLA investment alone.
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Measuring and communicating the value of R&D

Table 1: Investment Criteria for Total Investment and Total Benefits

(discount rate 5%, 25 years)

Criterion SGS G&G Buffalo fly Weeds Evergraze
Present value of 191.56 206.31 8.14 1,000.64 90.09
benefits (m$)

Present value of 53.10 31.57 1.85 60.0 1451
costs (m$)
Net present 138.46 174.74 6.28 940.65 75.59
value (m$)
Benefit cost ratio 3.61 6.54 4.39 16.68 6.21
Internal rate of 25.49 27.52 10.29 15.0 20.3
return (%)
Table 2: Investment Criteria for MLA Investment and MLA Benefits
(discount rate 5%, 25 years)

Criterion SGS G&G Buffalo fly Weeds Evergraze
Present value of 23.66 3.59 1.94 22.46 4.04
benefits (m$)

Present value of 6.56 0.60 0.42 0.59 0.71
costs (m$)
Net present 17.10 2.98 1.52 21.86 3.33
value (m$)
Benefit cost ratio 3.61 5.94 4.62 37.84 5.71
Internal rate of 25.49 21.43 10.65 93.0 17.6
return (%)

Results for Aggregate Investment
Tables 3 and 4 show the investment criteria for the five investments when aggregated together for
different benefit periods and for both the total and MLA investment.

Table 3: Aggregate Investment Criteria for Total Investment
(discount rate 5%)

Criterion 0 years S5years | 10years | 15years | 20 years | 25 years
Present value of 163.10 472.93 830.05 | 1,134.19 | 1,372.14 | 1,496.74
benefits (m$)

Present value of 161.02 161.02 161.02 161.02 161.02 161.02
costs (m$)

Net present value 2.08 311.91 669.03 973.17 | 1,211.12 | 1,335.72
(m$)

Benefit cost ratio 1.01 2.94 5.15 7.04 8.52 9.30
Internal rate of 5.18 12.92 14.81 15.47 15.74 15.82
return (%)
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Table 4: Aggregate Investment Criteria for MLA Investment

(discount rate 5%)

Criterion O years Syears | 10years | 15years | 20 years | 25 years
Present value of 12.53 23.33 34.89 45.00 52.52 55.69
benefits (m$)

Present value of 8.88 8.88 8.88 8.88 8.88 8.88
costs (m$)

Net present value 3.65 14.45 26.01 36.12 43.64 46.80
(m$)

Benefit cost ratio 1.41 2.63 3.93 5.07 5.91 6.27
Internal rate of 16.28 24.05 26.00 26.55 26.69 26.72
return (%)

There were 58 projects in the population of the Environment cluster. Seven of these were drawn in
the sample. Five of the seven were analysed quantitatively, together with another 35 projects to
which the original five were clearly linked. Forty projects were therefore analysed in the five
groupings. The other two projects were linked to each other, and one qualitative analysis was
carried out (Updating SGS model).

Table 5 shows the aggregate investment criteria for the MLA investment when the benefits from the
five investments (40 projects) are placed against the total costs of all Environment projects in the
sample (42 projects).

Table 5: Aggregate Investment Criteria for MLA Benefits from the Five Investments
Compared with the MLA Investment in All Projects Drawn in the Sample

(discount rate 5%, 25 year benefit period )

Present value of benefits (m$) 55.69
Present value of costs (m$) 9.01
Net present value (m$) 46.68
Benefit cost ratio 6.18
Internal rate of return (%) 26.60

The population of projects from which the sample of 42 Environment projects was drawn numbered
58. The proportion of costs that the sample of 42 projects represented was $5.7 million from a
population of $7.9 million (nominal terms).

Benefit Types
A summary of the benefits produced by projects sampled in the Environment cluster is presented in
Table 6. This shows the nature of the benefits produced (economic, environmental and social) from
the 42 projects.
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Table 6: Summary of Principal Benefits for the Sampled Projects

Project Economic benefits Environmental Social benefits
benefits
Updating SGS Increase in average level of Improved Reduced stress for land

model (2 profits for farm businesses sustainability of land and water managers due
projects) and pasture resources | to more objective
Long-term analysis using 100 processes in decision
year climate records will provide a | Provides complete making and being able to
quantitative understanding of nutrient balance for N, | plan ahead
economic variability in pasture P, K, S, including
management for different regions | leaching and runoff Greater equity between
landholders in drought
More efficient and effective Improved support decisions
government policies for delivery | understanding of the
of drought support patterns of climate Improved personal
variability to inform capacity of land managers
natural resource to manage climatic
management variability resulting in less
decisions including stress in the community
pasture management
Understanding of
greenhouse gas
emissions from
pastures. The model
calculates gas
emissions of nitrous
oxide and methane,
as well as the full
carbon balance
SGS (31 Increased productivity of pastures | Increased water Increased capacity building
projects) utilisation by pastures | in producer regions

Higher stocking rates and
increased productivity of animals

Profitability gains for producers
Gains in efficiencies and
effectiveness among consultants

and agency personnel

Improved management of climatic
variability

from rotational grazing
and from wider use of
perennial species

Reduced water
accessions to
groundwater resulting
in potentially less
waterlogging and less
chance of salinity
outbreaks

Reduced likelihood of
soil erosion and
export of
contaminants

Contribution to

through the networking
and improved capacity of
individuals to seek change
and learn

Increased capacity of
researchers to integrate
with livestock producers
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biodiversity
improvement

Improved biosecurity
by improved control of
weeds

Grain & Graze
(4 projects)

Increase in average net farm
income

Reduced variability in average net
farm income

Potentially improved
natural resource
condition on-farm

Potentially improved
regional biodiversity
and water quality

Improved biosecurity
by improved control of
weeds

Increased capacity to act
on a whole-farm basis

Institutional capacity
building in terms of
networks and relationships

Buffalo Fly trap
(2 projects)

Lower cost control method for
buffalo fly including reduced
chemical and labour costs

Reduced chemical use from point
of view of risk management of
residues

Reduced level of
chemical use and
impact in the
environment

Animal welfare benefits
from reduction in
annoyance from flies

Biological
control of weeds
(1 project)

Reduced cost of weeds to
producers in southern Australia
from higher pasture productivity
and ensuing increased stocking
rates

Reduction in control costs
(including chemicals) of dense
infestations for landholders,
landcare goups and local councils

Reduction in losses of pigs and
horses from poisoning from
Patersonés

Reduced downgrading of wool
due to vegetable matter
contamination from thistles

Cost to apiarists from reduced
utilisation of

cur se

P

Reduced chemical
use for control

More stable land
cover resulting in
reduced erosion

Improved biosecurity
by improved control of
weeds

Reduced incidence of skin
irritations and allergies
from Paterson
a reduced social nuisance
value of thistle infestation

Increased capacity of
landholders to work
together

Improved capacity of rural
groups and institutions,
including researchers, to
work cooperatively

EverGraze (2
projects)

Increase in net farm profit per ha
for farms in the three catchments

Increase in net farm profit for
farms in other high rainfall zone
catchments

Improved management of climatic

Reduced recharge to
groundwater and
reduced salinity and
other contaminants
(e.g. nutrients,
sediments) in
catchment waterways

Potential animal welfare
benefits from interaction of
lamb survival with
vegetation (e.g. break of
slope shrub plantings)

Improved capacity of rural
based institutions to work
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variability Improved terrestrial cooperatively
and aquatic

Reduced economic impact of biodiversity

salinity and other contaminants in

waterways

Public versus Private Benefits

The benefits identified from the investment in this cluster are a mixture of private and public benefits.
For SGS, the private benefits of the research will most likely be captured by sheepmeat and beef
producers in the high rainfall zone of southern Australia. For the G&G program, the private benefits
of the research will most likely be captured by grain, sheepmeat and beef producers in the nine G&G
regions. The private benefits of the buffalo fly research will most likely be captured by beef
producers in Queensland. For the weeds investment, private benefits in the form of a cost reduction
will most likely be captured by southern sheepmeat, wool, and beef producers. The private benefits
for Evergraze will take the form of improved productivity and profitability through improved water use
via the new farming systems. These benefits will be captured by sheepmeat and beef producers in
the high rainfall zone of southern Australia. In all cases, some of the productivity and cost reducing
benefits will be passed along the supply chain to processors and consumers.

For the Evergraze, G&G and SGS investments, the principal public benefit will be exhibited in more
use of perennial species, reduced soil erosion and sediment export, improved terrestrial and aquatic
biodiversity, reduced recharge and improved water quality downstream in the catchments, and
reduced chances of salinity impacts on other farms. Smaller public benefits are in the area of animal
welfare through improved vegetation management for shelter and removal of buffalo fly. Other public
benefits from the cluster investment include reduced chemical use, capacity building at the farm and
rural institutional levels, and an enhanced capacity of rural based institutions to work together.

Additionality

If MLA had not received funding (or had received less funding) from the Commonwealth, most of the
investments analysed within this cluster probably still would have been funded by MLA, but at a
significantly or moderately reduced level. The exception is the buffalo fly investment, which would
probably not have been funded at any level. The project was considered marginal by MLA northern
program management at the time because it was a small project financially, there were to be only
small productivity and animal welfare gains to be made. The main reason for its funding was from a
residue risk management point of view.

Without public funding to MLA, the SGS funding would have been significantly curtailed by MLA. The
productivity components of the SGS research may still have been funded, however it is not clear if
the sustainability components would have received as much emphasis with a reduced budget. In
addition, it is unclear whether MLA would have had the resources to invest so heavily in supporting
extension programs without the Commonwealth contribution to MLA. A lower MLA presence in the
program would have reduced the effective delivery of NRM information and there would have been
less collaboration with other funders and engagement with external partners. The SGS investment
was undertaken with partners such as Land & Water Australia and the Murray Darling Basin
Commission. With reduced MLA funding, the program as it was may not have proceeded as the
other partners may not have been able to increase their own contributions further. Some MLA
investment in grazing systems would have occurred nevertheless, but with less attention given to
pursuing the triple bottom line benefits and less capacity building.
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If MLA had not received funding (or had received less funding) from the Commonwealth, the G&G
investments probably still would have been funded, possibly at a moderately reduced level by MLA,
and potentially by the other industry partners such as GRDC and AWI. MLA contributed the most
resources of any partner. The productivity components of the research may still have been funded,
but it is uncertain if the sustainability components would have received as much emphasis with a
reduced budget from MLA and possibly other RDCs. The government funding was an incentive to
join with the other RDCs. The overhead costs of joint programs are recognised as being high and
most RDCs faced with a smaller budget would mainly look after their own commodity interests. The
Government funding for MLA allowed a larger geographical scope for the program, and the capacity
to engage external partners such as catchment management authorities and farming groups
enhancing delivery of knowledge produced and building greater future institutional capacity.

It is postulated that the level of commitment to the biological weed control investment would have
continued at the current level in the event of a Commonwealth Government reduction in funding to
MLA, but may have been reduced if the government contribution was removed altogether.
Reductions in the MLA funding of this investment would have resulted in a much slower adoption
and impact compared to what was actually achieved. The investment helped integrate efforts of the
States, landcare groups and CSIRO in delivering beneficial agents across a large area.

With reduced government funding for MLA, the Evergraze investments probably still would have
been funded, but possibly at a moderately reduced level by MLA, and potentially by the other
industry partners such as AWI and the CRC. The productivity components of the research may still
have been funded, however it is not clear if the sustainability components would have received as
much emphasis with a reduced budget from MLA and possibly AWI and the catchment management
authorities. The government funding was an incentive to join with other funding organisations.
Again, the overhead costs of joint programs are recognised as being high and most RDCs faced
with a smaller budget would mainly look after their own commodity interests. The Government
funding for MLA allowed a larger geographical scope for the program, and the capacity to engage
external partners such as catchment management authorities so enhancing delivery of knowledge
produced and building greater future institutional capacity. In summary, the government funding
made a difference by extending the scope and the delivery effectiveness of the program and enable
MLA to address more fully across the triple bottom line. Government funding has provided MLA with
a critical mass of funding to attract and build partnerships that have enhanced the rural research
effort.
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Match with National Priorities
The Australian Governmentoéds nat i awecdihTablen7d r ur al R &

Table 7: National and Rural R&D Research Priorities 2007-08

Australian Government

National Research Rural Research Priorities
Priorities
1. An environmentally 1. Productivity and adding value
sustainable Australia 2. Supply chain and markets
2. Pro_mo'gln_g and 3. Natural resource management
maintaining good health
3. Frontier technologies for 4. Climate variability and climate
o . change
building and transforming
Australian industries 5. Biosecurity

4. Safeguarding Australia Supporting the priorities:
1. Innovation skills

2. Technology

Each of the five investments has made a significant contribution to Rural Research Priorities 1 and 3
and smaller contribution to Rural Research Priorities 2 and 4. In some instances these priorities
have been supported through developing innovation skills and technology. All investments have
addressed National Research Priority 1 (an environmentally sustainable Australia), as well as
National Research Priority 3, with some minor implications for National Research Priorities 2 and 4.

The assessment of the relative contribution to each of the five Rural Research Priorities is:
Rural Research Priority 1 (50%)

Rural Research Priority 3 (35%)

Rural Research Priority 4 (5%)

Rural Research Priority 5 (10%)

Conclusion

The investment by MLA in the Environment cluster was $7.9 million in nominal dollar terms. The
MLA investment in the 42 projects included in the sample reported here totalled $5.7 million in
nominal dollar terms and had a present value of costs of $9.0 million in 2006/07 dollar terms as of
2006/07. This investment was estimated to produce a present value of benefits of $55.7 million,
giving a benefit-cost ratio of 6.2 to 1 and an internal rate of return of nearly 27% over a 25 year
benefit period.

A range of types of benefits was evident, with a fairly even mix of public and private benefits.

Private benefits were largely in the form of improved productivity or cost reductions from improved
grazing and pasture management practices. There were also some cost reductions due to reduced
chemical use. Public benefits were largely in the form of reduced erosion and salinity, reduced
export of contaminants and improved water quality, and enhanced biodiversity and biosecurity.There
were also public benefits in the form of reduced chemical use, animal welfare and capacity and
network building for individuals and institutions.

Page 10 of 83



Measuring and communicating the value of R&D

The Sustainable Grazing Systems Program

Organisations: Various

Start Date: July 1996
Completion Date: June 2002
Principal Investigator: Various

Introduction

In 1994 a survey of producers indicated there was mixed and varied levels of understanding among
many southern high rainfall graziers concerning what constituted efficient and sustainable grazing
management. Fertiliser applications were being reduced, pastures were becoming less persistent,
pasture quality was declining, and in general a planned approach to grazing management was
lacking on many farms. Advice on what was good pasture management was often divorced from
what constituted good animal management and the integration between the two objectives was
lacking.

The Sustainable Grazing Systems (SGS) program addressed this declining pasture productivity and
sustainability in grazing systems of the higher rainfall sheep and cattle producers in southern
Australia (>600mm annual rainfall). The program commenced in July 1996 and evolved from a
former program of the Meat Research Corporation called the Temperate Pasture Sustainability Key
Program (TPSKP).

Investment Description

The SGS program had the following goal:

AiBy 2001 at |l east 2000 producers in the high
systems that could be shown to be at least 10% more profitable and more sustainable than prior to
their participation in the program. A further 5,000 would have trialled at least some part of the
recommended changeso.

SGS was developed in a cooperative framework between researchers, producers and extension
personnel. The framework for SGS was developed by a producer planning group in order to
maintain producer ownership of the program.

There were four components of SGS:

e The National Experiment on principles, tools and indicators

e A regional producer network with regional committees prioritising issues and managing
responses

e PROGRAZE, a training course for producers on sustainable grazing management

e Integration and management of the program, including the development of communication
products such as Prograzier, Tips and Tools. Benchmarking surveys to monitor changes in
practices were undertaken in 1994 (under TPSKP), 1998 and 2001.
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The National Experiment

This experiment spanned a range of sites across the high rainfall zone including Western Australia.
It was a knowledge seeking scientific approach to quantify the relationships between management
actions and production and sustainability outcomes, as well as to develop more profitable and
sustainable production systems.

Regional Producer Networks

Producer networks were established in each of 11 regions. The networks were involved in the
delivery of SGS products and the sharing of information through testing and learning about system
improvement. These networks were also aimed at capacity building on a regional basis.

PROGRAZE

A workshop training program (PROGRAZE) had earlier been developed by NSW Agriculture
extension personnel with its application commencing in April 1994 (Bell, 2002). It was adopted and
adapted by other states in following years and was strengthened scientifically by information
emanating from the TPSKP and later from SGS. Bell and Allan (2000) describe the development
and delivery of PROGRAZE up to and including 1996. PROGRAZE was the central
training/extension component of the SGS.

The eight segment course was delivered concurrently with the SGS R&D program - the idea was to
prime producers with skills and knowledge likely to be produced from the research and provide
producers with the confidence and language needed to actively participate in the producer networks.
The course was based on the principles behind pasture and livestock management and stressed:

e pasture and animal assessment (e.g. fat scoring)

on farm grazing decisions and the integration of pasture and animal needs

matching feed requirements to pasture production

seeking profitable and efficient outcomes

water management (introduced as a result of the investment in the program by Land and Water
Australia)

Integration

This was a coordinating component that focused on leadership, needs, communication and delivery,
monitoring and evaluation and a triple bottom line approach that included building capacity among
producers.

Two SGS projects were drawn in the random sample. They were:
SGS.009B: SGS Science Theme Reporting Leader
SGS.115: Western Australia (Albany) SGS Research Site

Rather than evaluating these two individual projects it was considered more realistic and useful to
evaluate the overall program of SGS and then attribute benefits to these two projects on the basis of
their cost contributions. Each project contributed to the overall outcomes of the program and it was
too difficult to isolate specific outcomes that could be attributed to the two specific investments.

Page 12 of 83



Measuring and communicating the value of R&D

Investment Costs

While SGS was an MLA initiative, the program had several partners including Land and Water
Australia (LWA), Murray Darling Basin Commission (MDBC), State agencies and several
universities. Large numbers of producers also contributed to the program.

The total investment costs in the project are shown in Table 1.

Table 1: Resources Invested by Year for MLA, the Researchers and Funding Partners in SGS

(nominal $)

Year MLA LWA Others (a) Total
1996/97 2,000,000 540,000 3,300,000 5,840,000
1997/98 2,000,000 250,000 3,300,000 5,550,000
1998/99 2,000,000 250,000 3,300,000 5,550,000
1999/00 2,000,000 250,000 3,300,000 5,550,000
2000/01 2,000,000 250,000 3,300,000 5,550,000
2001/02 125,000 125,000
Total 10,000,000 1,665,000 16,500,000 28,165,000

(a) Estimate includes MDBC, NSW Agriculture, DNR (Vic), Dept Ag (WA), DLWC (NSW), the International

Wo o |

Secretariat,

and

t he

Universities of

Source: LWA; Cameron Allan, pers comm, 2003; Mason et al (2003).

Mel bour ne

The proportion of total funding contributed by MLA is estimated from Table 1 at 35.5%. Of the cash
resources, the National Experiment was allocated 36%, the Regional Network 38%, PROGRAZE
9% and Integration and Management 17%.

Funding for the two projects drawn in the sample is shown in Table 2:

Table 2: Resources Invested by Year for MLA, the Researchers and Funding Partners in SGS.115
and SGS.009B

(nominal $)
Year |  MLA [ Others(a) | Total
SGS.115
1998/99 30,090 55,065 85,155
1999/00 82,076 150,199 | 232,275
2000/01 30,934 56,609 87,543
2001/02 32,193 58,913 91,106
Subtotal 175,293 320,786 | 496,079
SGS.009B
2000/01 39,098 0 39,098
2001/02 29,101 0 29,101
Subtotal 68,199 0 68,199

(a) Based on ratio of funding contributed by LWA and others
to that of MLA of 1.83 (from Table 1) for SGS.115. Not applied to

SGS.009B as this was a long-term consultancy
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Principal Outputs

National Experiment

The National Experiment produced final reports for each of the six sites (Albany, Hamilton,
Rutherglen, Wagga, Orange and Tamworth), and for each of five themes (water, nutrients, pastures,
animals and biodiversity). The reports provide relationships between the production and
sustainability variables. An SGS database held data for all of the sites in a common format. As well,
an SGS computer model was developed that incorporates the elements of high rainfall grazing
systems. The outputs from the National Experiment contributed to further development of the
PROGRAZE course in terms of both new knowledge and giving further confidence to principles
being taught.

Regional Producer Networks

Regional committees of producers were established that assisted in the development of adoption of
sustainable grazing systems and for quickly transferring information to producers. There were 100
producer driven regional sites that had strong credibility with producers. Two SGS National Farm
Walks (1999 and 2001) were conducted that attracted 6,400 producers and involved 135 regional
and national sites.

PROGRAZE

The PROGRAZE course provided technical information and assessment skills, used discussion
groups, visits and revisits to grazing properties, and provided takeaway manuals and guidelines for
use after the course. The course was based on learning from others, solution seeking and active
learning with emphasis on building the capacity to make changes. It consisted of eight half-day
segments each 2-4 weeks apart with about 15 producers in each course. This allowed various
seasons of the year to be covered in the 8 month course. As research had identified the key role of
water management in both production and sustainability outcomes, the revised course incorporated
these key water management and sustainability messages. PROGRAZE Update was also
developed later for delivering the new water messages to past PROGRAZE participants. This
involved specific LWA funding via the National Dryland Salinity Program.

By the end of 1996 nearly 4,000 producers had undertaken the course. By 2002, some 8,500
producers had undertaken the course. These 8,500 (6,400 businesses) were all from the high
rainfall zone of southern Australia. MLA subsumed the PROGRAZE workshops into their
EDGENetwork (EDGE) education and training program when it commenced in 2000/01.

The numbers of EDGE workshops offered over the period 2000/01 to 2005/06 are presented in
Table 3. There will be some overlap with the 8,500 and the figures in the first year of Table 3.

Table 3: EDGE Workshop Attendance Over Years Ending June 2001 to June 2006

(as at 26/07/06)

Workshop

name 2000-01 | 2001-02 | 2002-03 | 2003-04 | 2004-05 | 2005-06 | TOTAL
PROGRAZE 312 296 150 200 187 91 1236
PROGRAZE
(NSW) 370 432 390 284 0 0 1476
PROGRAZE
Tas 47 47
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PROGRAZE
Update 45 112 51 26 0 234

Integration

Communication outputs included the production and distribution of the quarterly Prograzier
magazine to over 12,000 producers with special editions of such titles as "water" and "biodiversity",
particularly relevant to NRM. Other communication products included a special series of SGS "Tips
and Tools", sent to 11,000 producers.

The integration component also involved two further benchmarking surveys of producer
management practices (1998 and 2001) in order to monitor changes in producer attitudes and
practices. Some results of these surveys are reported later.

Principal Outcomes

The SGS program included a strong benchmarking and monitoring component. This allowed
information on attitude and practice change to be assembled through participant surveys. Practice
change is described in terms of productivity and sustainability changes. It is recognised that the two
outcomes are often both addressed by the one management change.

Awareness and engagement

e A 2001 survey (Hooper et al, 2001) showed that 9,839 producers had engaged with or
participated in some way with SGS. This represented 42% of the 23,688 producers in the
southern high rainfall zone across Australia. A higher proportion of producers (60%) were aware
of SGS.

¢ The survey showed that 6,140 producers actively participated in SGS

Impact

e Surveys in 1998 and 2001 reported producers making changes and reporting more confidence in
decisions as a result of SGS (Hooper et al, 2001).

e The 2001 survey showed that SGS had assisted red meat and wool producers in southern
Australia make significant and beneficial changes to their grazing systems (Allan et al, 2003).

e SGS participants were found to be more likely to have made changes than non-participants.

¢ SGS had led to an improvement in physical resources on and off farm but more so by increasing
the awareness of environmental issues within the industry (Allan, 2001).

Productivity and sustainability outcomes

A range of outcomes was reported by Hooper et al (2001) and others:

¢ Participants in SGS were more likely than non-participants to rotationally graze; have higher
stocking rates; more perennial pasture; assess their pasture, dry matter and digestibility value;
calculate a fodder budget, weight and fat scores for livestock; soil test and apply fertiliser and
lime; and focus on specific markets.

e Among participants in SGS, 81% and 85% respectively stated that the changes they had
implemented would increase profitability and sustainability.

e Producers stated their involvement in SGS had assisted them in their management of animal,
pastures, nutrients and water as well as sharing information among their peers.
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Producers who had participated in SGS were found to more likely recognise environmental
issues or problems on their properties and to adopt best practice. A high proportion of producers
said it helped them to understand and manage water and nutrients (75%) and environmental
issues in general (80%).

Pasture resources would be managed more sustainably in the long term through use of
perennial species and grazing management changes that would lead to greater effectiveness of
water use;

Surface and groundwater would be utilised more effectively through rotational grazing producing
leafier pastures;

Potentially management practices will reduce water table accessions with less waterlogging and
salinity where salt is in the profile.

Producer testimony on several occasions has indicated increased financial returns through
improved pasture growth and utilisation of pasture (LWA Innovations Data Base)

Participants reported increased confidence in decision making and therefore changes made on
farm. For example, with respect to PROGRAZE: "Over the past 7 years of delivery across
southern Australia, confidence in decision making has been often reported by participants as a
result of participating in PROGRAZE. This is translated 12 months after completing PROGRAZE
to changes being made on the farm" (Hooper et al, 2001).

A high proportion of PROGRAZE participants sampled (86%) indicated that participating in
PROGRAZE will increase profitability and 90% indicated participation will improve the
sustainability of their pasture base; 41% of participants changed their grazing approach, many to
rotational grazing with 2,460 businesses attributing this to PROGRAZE alone.

It was reported that PROGRAZE was the most successful training program ever offered in the
red meat industry (MLA, 2002).

In South Australia PROGRAZE graduates listed rotational grazing, using bigger mobs and
pasture assessment as the three most important changes to their grazing management they had
made as a result of PROGRAZE.

In Tasmania, 91% of those surveyed regarding PROGRAZE stated that participation in
PROGRAZE had or will improve their financial returns; in Western Australia all respondents to a
survey believed participation in PROGRAZE would have improved their financial returns.

In Victoria it was reported that many PROGRAZE participants had been involved with post-
PROGRAZE activities specifically targeted by the State Department (BeefCheque and Triple P).
A total of 706 PROGRAZE graduates had participated in either BeefCheque or Triple P since
1997. An analysis of Triple P results revealed an average increase in stocking rate of 2.9 DSEs
(23%) and a gross margin increase of $19 per ha (Hill, 2001).
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Benefits Associated with the Investment
Based on the outcomes described earlier, a summary of the associated benefits are presented in
Table 4.

Table 4: Summary of the Economic, Environmental and Social Benefits from the Investment

Economic Environmental Social
Increased productivity of Increased water utilisation Increased capacity building
pastures by pastures from rotational | in producer regions through

grazing and from wider use | the networking and
of perennial species improved capacity of
individuals to seek change
and learn
Higher stocking rates and Reduced water accessions | Increased capacity of
increased productivity of to groundwater resulting in | researchers to integrate
animals potentially less with livestock producers

waterlogging and less
chance of salinity outbreak
on the property

Profitability gains for Reduced likelihood of soil

producers erosion and export of
contaminants

Gains in efficiencies and Contribution to biodiversity

effectiveness among improvement

consultants and agency

personnel

Improved management of Improved biosecurity by

climatic variability improved control of weeds

Public versus Private Benefits

The benefits identified from the investment in the SGS Program are a mixture of private and public
benefits. The private benefits of the research will most likely be captured by sheepmeat and beef
producers in the high rainfall zone of southern Australia, with some productivity benefits passed
along the supply chain to processors and consumers. The sustainability benefits associated with
changed grazing management practices (e.g. improved water utilisation, reduced waterlogging etc.)
will accrue to both producers and the public through potentially improved water quality and reduced
likelihood of salinity. The sustainability benefits have been enhanced greatly from the delivery

process made available .through MLAG6s investment

Additionality

If MLA had not received funding (or had received less funding) from the Commonwealth, the SGS
investments probably still would have been funded by MLA at some significantly reduced level. SGS
was a pioneering effort and was a high priority investment for MLA at that time. The productivity
components of the research may still have been funded, however it is not clear if the sustainability
components would have received as much emphasis with a reduced budget. In addition, it is unclear
whether MLA would have had the resources to invest so heavily in supporting extension programs
(such as PROGRAZE) without the Commonwealth contribution. Also, a lower MLA presence in the
program would have reduced the effective delivery of NRM information and there would have been
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less collaboration with other funders and engagement with external partners. The critical mass of
funds available to MLA was critical in the success of attracting the interest and input of other parties
such as catchment authorities.

The SGS investment was undertaken with partners such as Land & Water Australia and the Murray
Darling Basin Commission. With reduced MLA funding, the program as it was may not have
proceeded as the other partners may not have been able to increase their own contributions further.
Some MLA investment in grazing systems would have occurred nevertheless, but with less attention
given to pursuing the triple bottom line benefits and less capacity building.

Match with National Priorities

The AustraianGover nment 6s national and rur al R&D priori-t

Table 5: National and Rural R&D Research Priorities 2007-08

Australian Government

National Research Rural Research Priorities
Priorities
1. An environmentally 1. Productivity and adding value

sustainable Australia 2. Supply chain and markets

2. Promoting and maintaining

3. Natural resource management
good health _ o _
3. Frontier technologies for 4. Climate variability and climate change
building and transforming 5. Biosecurity

Australian industries Supporting the priorities:

4. Safeguarding Australia 1. Innovation skills

2. Technology

SGS has made a major contribution to National Research Priority 1 through improving water
utilisation, reducing the likelihood of waterlogging, soil erosion and export of contaminants and has
made a contribution to biodiversity improvement. The investment has also made a contribution to
Rural Research Priorities 1 and 3 and a small contribution to Rural Research Priority 4.

Quantification of Benefits

Number of producers benefiting from SGS

The number of producers benefiting from SGS was estimated from the following assumptions. Of the
6,140 producers actively participating in SGS, it had been reported that 80% had changed practices
and would have increased productivity and profitability. As it was also reported that 60% of non-
participants surveyed would have increased profitability, an allowance (50% reduction) was made for
the likelihood that some of the producers actively participating in SGS would have increased
profitability anyway irrespective of SGS.
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There could also have been some influence of SGS on those producers (3,700) who did not fully
participate in SGS but who were engaged by it. No allowance has been made for any benefits to this
group. The total number of producers assumed benefiting therefore was 2,456.

Magnitude of impact

The magnitude of the impact will vary from producer to producer. The target for SGS was that at
least 2,000 producers in the high rainfall zone will have adopted changes to their grazing systems
that can be shown to be at least 10% more profitable than those they used prior to SGS. The mid-
term review of SGS (Virtual Consulting, 1998) stated that 'there is little doubt that the program will
identify grazing management practices that are at least 10% more profitable than current practices.
It is likely that that these could be listed now in all regions'.

An economic analysis of PROGRAZE undertaken in 2002 (McCausland, 2002) reported that the net
annual benefit per farm was $3,000 based on a meat production increase of 5% with no added costs
and the same number of stock. The net annual benefit assumed was $1.40 per DSE.

The average net farm cash income for broadacre farms in the high rainfall zone for the years from
1993/94 to 1996/97 was $30,710 expressed in 2002/03 terms (ABARE, Farm Surveys Report). A
10% increase is therefore $3,071 per farm or $3,423 in 2006/07 $ terms and this is the value
attributed to SGS for those farms that have benefited. It is interesting to note that the average net
farm cash income across all high rainfall producers in the four years after 1996/97 was $32,583 per
farm expressed in 2002/03 terms, an increase of 6% for all farms from the four years earlier. Many
factors other than SGS would have contributed to this increase.

A summary of all assumptions made is given in Table 6.

Table 6: Assumptions for the Valuation of Benefits from SGS including PROGRAZE

Variable | Value Source
Number of producers to which benefits can be attributed
Number of producers 6,140 MLA (2002), Hooper et al
actively participating in (2001)
SGS or PROGRAZE
Proportion of actively 80% MLA (2002), Hooper et al

participating producers who
believed their profitability
would be enhanced
Attribution of changes to 50% Agtrans estimate
SGS (allows for impact that
would have occurred
anyway)

Profitability gains

Average farm cash profits $30,710 in 2002/03 $terms | ABARE Farm Survey

in four years before impacts Reports
assumed (1993/94 to

1996/97)

Increase assumed in profits | 10% or $3,423 in 2006/07 $ | Agtrans estimate
due to SGS terms
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1997/98

Linearly with 25% in
1997/98 to 100% in
2000/2001

Year of first impact
Adoption profile for impact

Agtrans estimate
Agtrans estimate

Results

All past costs and benefits were expressed in 2006/07 dollar terms using the CPI. All benefits after
2006/07 were expressed in 2006/07 dollar terms. All costs and benefits were discounted or
compounded to 2006/07 using a discount rate of 5%. The base run used the best estimates of each
variable. All analyses ran for the length of the investment period plus 25 years from the last year of
investment (2001/02) to the final year of benefits assumed (2026/27).

Investment criteria were estimated for both total investment and for the MLA investment alone. Each
set of investment criteria were estimated for different periods of benefits. The investment criteria are
reported in Tables 7 and 8.

Table 7 shows the results for investment from all sources including the MLA funding for SGS. Table
8 shows the investment criteria for MLA funding only. This MLA investment is limited to the funding
for 31 projects that were in the population of projects from which the sample was drawn.

Table 7: Investment Criteria for Total Investment and Total Benefits for SGS
(discount rate 5%)

Criterion 0 years 5 years 10 years | 15years | 20 years | 25 years
Present value of | 40.34 86.79 123.19 151.71 174.05 191.56
benefits (m$)

Present value of | 53.10 53.10 53.10 53.10 53.10 53.10
costs (m$)

Net present value | -12.76 33.69 70.09 98.61 120.95 138.46
(m$)

Benefit cost ratio 0.76 1.63 2.32 2.86 3.28 3.61

Internal rate of | negative 19.90 24.10 25.12 25.40 25.49
return (%)

Table 8: Investment Criteria for MLA Investment in 31 Projects in population*

(discount rate 5%)

Criterion 0 years 5 years 10 years | 15years | 20 years | 25 years
Present value of 4.98 10.72 15.22 18.74 21.50 23.66
benefits (m$)

Present value of 6.56 6.56 6.56 6.56 6.56 6.56

costs (m$)

Net present value -1.58 4.16 8.66 12.18 14.94 17.10
(m$)

Benefit cost ratio 0.76 1.63 2.32 2.86 3.28 3.61

Internal rate of | negative 19.90 24.10 25.12 25.40 25.49
return (%)
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Includes SGS.002A, SGS.002B, SGS.005B, SGS.005C, SGS.009B, SGS.009C, SGS.111,
SGS.111B, SGS.112, SGS.112B, SGS.113, SGS.113B, SGS.114B, SGS.115, SGS.115B,
SGS.1193C, SGS.190A, SGS.190B, SGS.190C, SGS.221, SGS.231, SGS.244, SGS.246, SGS.330,
SGS.340, SGS.360, SGS.370, SGS.412, SGS.413, SGS.416

The results show the large benefits that are estimated to have accrued to the investment in SGS.
Estimates have been required of the numbers of producers benefiting from the investment as well as
the magnitude of the impacts. The specific numbers used (2,456 producers benefiting by $3,000
each per year) are representative of the impact but in fact it would be more realistic to assume that
greater numbers of producers will benefit by a range of net farm cash incomes.

In terms of the quantified benefits, 100% can be attributed to the productivity component of the rural
research priorities.

The cash flow of benefits is shown in Figure 1 for both the total investment and for the MLA
investment.

Figure 1: Benefit Cash Flow

8000000
& 8000000 f
= 7000000 /
"a:'a 000000
& 5000000 /
= 4000000 /
3 3000000 /
£ 2000000 /
< 000000 /
D T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
S -3 -1 1 3 5 79 1 13 15 17 19 21 23 25
Year
‘ Total —MLA
Sensitivity Analysis

The net farm cash income per cent increase attributed to SGS was varied to assess the effect on the
investment criteria. The sensitivity analysis was performed using a 5% discount rate for the MLA
investment only (in 31 projects). Benefits were estimated over the life of the investment plus 25
years from the year of last investment. All other parameters were held at their base values. Results
are shown in Table 9.
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Table 9: Sensitivity of Investment Criteria to Level of Net Farm Cash Income Increment Assumed
(MLA Benefits and Costs for 31 Projects)

Criterion Discount rate 5%
Low Value Base value High value

5% 10% 15%
Present value of 11.83 23.66 35.49
benefits ($ m)
Present value of 6.56 6.56 6.56
costs ($ m)
Net present value 5.27 17.10 28.93
($m)
Benefit-cost ratio 1.80 3.61 5.41
Internal rate of 11.77 25.49 39.29
return (%)

Table 10 presents the sensitivity of the NPV to adoption (low, expected, high) is presented for the
total investment, over a range of time periods. The expected scenario assumes that 80% of SGS
participants have a significant impact from their participation. The low scenario assumes this
percentage is only 50%, while the high scenario assumes it is 90%.

Table 10: Sensitivity of NPV to Adoption (5% discount rate; total investment)

Adoption 0 years 5 years 10 years | 15years | 20 years | 25 years
Low -27.89 1.14 23.89 41.72 55.68 66.62
Expected (base) -12.76 33.69 70.09 98.61 120.95 138.46
High -7.72 44.54 85.49 117.547 142.71 162.41

Figure 2 presents the adoption rates for the low, expected and high adoption scenarios (number of
farmers, cumulative)
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Figure 2: Adoption Rates for Three Scenarios (number of farmers, cumulative)
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Conclusion

Not only has profitability of some producers been improved, there has been an increased awareness
of environmental issues as well as long-term benefits to the environment. Capacity of producers and
support service personnel has also been enhanced.

The sustainability benefits from this investment have not been explicitly valued in the analysis. This
was due to the difficulty in linking the grazing system management changes made to the significance
in changes in groundwater accessions and then further links to waterlogging and salinity outcomes.
No doubt there will be some impacts in the long term. The management changes are likely to be
ameliorative or preventative in nature. The profitability benefits capture to some extent the
sustainability benefits since the producer benefits are assumed to continue for a period of years, an
assumption supported by the likely water management impacts.
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Grain & Graze

Organisation: Land & Water Australia

Start Date: July 2003

Completion Date: June 2005

Principal Investigator: Richard Price (Operations Coordinator)

Introduction

Meat & Livestock Australia (MLA) is one of four partners in a research program called Grain & Graze

(G&G). G&G is a program focused on enterprise integration within mixed enterprise farming systems

with the aim of increasing profitability and enh:
medium rainfall zone. The program was established in July 2003 and will run for five years until June

2008. The program is a cooperative effort of four Rural Research & Development Corporations

(RDCs) i Australian Wool Innovation Ltd (AWI), the Grains R&D Corporation (GRDC), Land & Water

Australia (LWA) and MLA. MLA is the largestfi nanci al contributor of the
investment is largely delivered through nine regionally focused projects, which in themselves use
collaborative approaches with many partners involved.

Project GG. 010 AGrain & dGrazwaOpealaddtoend &£ op ari th a
of MLA projects to be economically evaluated. This project is one of several through which MLA
funds i1ités contribution to G&G. As it woul d be
Coordinator from the value of the entire program, a decision was made to carry out the economic
evaluation of the entire G&G program. This case study largely draws on the Mid-Term Review of

G&G undertaken by Agtrans Research in November 2005. However, a benefit-cost analysis was not
undertaken as part of that review.

Investment Description

The mission of G&G is fito provide mixed farming e
farmd knowledge, tools and capabil ity tpooduatdroopt ma
crops, pastures and animals while maintaining or enhancing biodiversity and the catchment
resources which sustain them. o

The objectives for the program are:
1. More profit for mixed enterprise producers (building financial capital)
2. Better water quality and enhanced condition and diversity of plants and wildlife (building
natural capital)
3.l ncreased confidence and pride among Austral:i
social capital)

The G&G program has five investment strategies through which it allocates its resources. Within
each investment strategy is a number of groups of activities. The investment strategies are:

1. Change-On-Farm G&G Focus Regions
The G&G program is largely based on a series of nine large regional projects, one in each of

nine regions within the medium rainfaldl zone. Aj
committed directly to these regional projects. The regions are:
e Avon (WA)
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Border Rivers (NSW/QId)

Central West/Lachlan (NSW)
Corangamite/Glenelg-Hopkins (Vic)
Eyre Peninsula (SA)

Mallee (NSW/SA/Vic)
Maranoa/Balonne (QId)
Murrumbidgee (NSW)

Northern Agricultural Region (WA)

Each regional project has a regional steering committee that generally includes representatives
of Regional NRM Groups, Catchment and Landcare groups, local government, producer groups
and State Government agencies.

The stated intentions of the regional research activities are that they will contribute towards:
e Overcoming local constraints to improved productivity, environmental condition and social
well-being;
e Establishing resource condition targets by relevant catchment management groups
operating across each region; and
e The achievement of program level targets desegregated and translated into regional
targets.

Change-On-Farm National Projects

The National Change On-Farm Strategy is a framework that illustrates a range of tactics that in
combination with one another aim to ensure G&G meets its program objectives and targets for
change. A range of tactics are defined and implementation plans for each tactic outlined. The
tactics are those recommended by the Cooperative Venture for Capacity Building for Innovation
in Rural Industries.

Information Management

This activity group of funding includes a benchmarking study, the monitoring and evaluation plan,

and a series of four case study analyses of leading producers. The case studies were intended

to:

e Underpin long-term G&G activities at both the national and regional levels by providing
information about the system dynamics of current best-bet systems, and directing how these
systems can be i mproved, adapted or adopted t
will help identify local and generic research needs)

e Support participants to think in terms of systems, rather than in terms of isolated components
of systems and to identify trade-offs and priorities for decision making within mixed farming
systems

e Form the basis of important communication and training efforts both at the regional and
national levels

e Complement the benchmarking study, providing valuable property level information in
support of regional level data

Science Support
In addition to the regional projects, four national projects are being funded:
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Whole-farm economic analysis of sustainable mixed farming systems
Whole-farm feedbase management

Social dimensions of mixed farming systems

Biodiversity and its incorporation into mixed farming systems

Program Support
Includes salaries and administrative support for the program

In reference to the original project selected for this case study (GG.010) a brief for the National
Operations Coordinator (NOC) position prepared in July 2002 identifies the following tasks:

Oversee the design and implementation of the program, in accord with directions from the
Management Group and advise the Management Group and Operations Team on appropriate
strategies for the development of the Program and selection of projects

Oversee, manage and coordinate the engagement and operation of consultants and research
providers (ensuring they operate within budget, generate outputs in accord with milestones and
contribute to the advancement of the program)

Lead the Operations Team to establish it as a cohesive unit that develops enthusiastic,
professional and insightful input to the program

Keep the Management Group informed of any issues that arise from the performance or conduct
of projects and present information sufficient for their decision making purposes

Provide Aexecutive supporto to the Management

(note these are assumed to be the current Program Management Committee and Operations
Committee)

Ensure good communication occurs with all stakeholders (including producers, research and
extension providers, consultants, agencies, and catchment committees) to promote
understanding about the program, to facilitate cooperation and to convey emerging issues and
results

Associated Projects
In addition to GG.010, MLA funds its contribution to G&G through the following projects:

GG.001 Coordination of the Grain & Graze Catchment Strategy (Coordinator Agreement)

GG.002 Review of GRDC Farming System Projects for Livestock Production and Natural
Resource Management RD&E Opportunities

GG.003 Membership of CRC for Plant Based Management of Dryland Salinity
GG.020 Grain & Graze Regional Coordinator

GG.030 Presentation on Profit Drivers for Livestock and Grains Production
GG.201 Avon Regional Project

GG.202 Eyre Regional Project Development

GG.203 Corangamite Regional Project Development

GG.204 Mallee Regional Project Development

GG.205 Murrumbidgee Regional Project Development

GG.206 Lachlan Regional Project Development

GG.207 Border Rivers Regional Project

GG.400 Grain and Graze Program Management Agreement
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Investment Costs
Table 1 presents the resources invested by MLA in GG.010.

Table 1: Resources Invested by MLA in GG.010
(nominal dollar terms)

Table 2 presents the annual resources invested by MLA and its partners in the entire G&G program.

Year MLA
2003/04 122,816
2004/05 26,374
Total 149,190

Table 2: Resources Invested by MLA, Partners and Researchers (hominal dollar terms)

Year MLA AWI GRDC LWA Interest Other? Total
2003/04 1,200,000 0 406,000 278,000 4,685 1,961,056 3,849,741
2004/05 1,200,000 750,000 517,000 300,000 56,750 2,931,952 5,755,702
2005/06 1,300,000 750,000 813,000 400,000 0 3,388,033 6,651,033
2006/07 1,300,000 750,000 496,000 500,000 0 3,162,718 6,208,718
2007/08 1,300,000 750,000 553,000 822,000 0 3,556,241 6,981,241
Total 6,300,000 | 3,000,000 | 2,785,000 | 2,300,000 61,435 | 15,000,000 | 29,446,435

! Mostly in-kind funding provided by 12 farming groups, seven CMAs and 16 research and extension
providers.

In addition to GG.010, only three of the thirteen projects identified above appeared in the final
population of projects eligible for selection. The total nominal value of the four projects (including
GG.010) was $486,329. The majority of the other projects were deleted from the population as they
were of low value. The largest project (GG.400) was also deleted from the final population as greater
than 10% of its total value is to be expended after June 30 2006.

Principal Outputs

The mid-term review of G&G included a preliminary attempt to identify some expected outputs and
specific products from the program from the regional project proposals. Table 3 presents the initial
outputs and products identified.

Page 28 of 83



Measuring and communicating the value of R&D

Table 3: Initial List of Outputs and Products Likely to be Produced from the Regional Projects

Region Modelling and Monitoring and Specific outputs and
decision analytical tools products
support
products

Northern Manual for perennial pasture
establishment and
management

Avon Tool to assess Case studies assessment

management time | tool; guide to managing
and new pasture rotations
technologies

Eyre Peninsula Environmental Benchmarks for remnant

monitoring tool vegetation condition;
such as an EMS database development

Western Victoria | Modelling to Stubble grazing kit; IPM

predict catchment guide; stubble management
implications course

Mallee

Decision support
tools

Feedbase information
package; list of R&D needs;
decision support tool and
training package; soil
biodiversity monitoring

Murrumbidgee

Integrated with
focus farms

Development of
biodiversity
assessment tool

Options to fill feed gap in
autumn; management
packages for grazing
cereals; NRM impact of new
system components; list of
recommended practices;
demonstrating
environmental impacts of
different rotations

Central
West/Lachlan

Modelling feed
profiles

Case studies; technical
reports and brochures;
assessment of alternative
production systems

Border Rivers

Farm modelling
and decision
support
packages;
biophysical
modelling to
assess NRM
impacts

Case studies; process for
sub-regional analyses;
locally relevant management
practice packages,
economic and environment
benchmarks, tradeoffs and
synergies; coordinated
extension program including
action
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The above outputs are individual models, tools and knowledge that will be produced by the
individual regional projects. | n rogwte madelsptools andh e 6 |
knowledge related to economics, biodiversity, feedbase management and social aspects of mixed

farming systems.

The process of undertaking such a large collaborative program with so many partners across the
nine regions, and with four RDCs, will in itself produce valuable learning outputs with respect to the
positives and negatives of working within such a structure.

Principal Outcomes
Together, the above outputs will result in a suite of knowledge and information that when combined
in various ways at both regional and national levels will lead to a wide-spread series of outcomes.

The likely outcomes from the G&G program fall into four groups. These are:

1. Increased average profitability and improved risk management outcomes for mixed farming
enterprises

2. A contribution to improved natural resource condition

3. Demonstration and building capacity and experience in integrated delivery

4. Demonstration and building capacity and experience in collaboration by RDCs

1. Profitability and risk management
It is likely that mixed enterprise farmers (and prospective mixed enterprise farmers) will be able
to increase profits and reduce income variability on their farms in the following ways:
e Average farm business income
0 Choose new combinations of existing farm enterprises
o Utilise resources such as different land and soil types more efficiently
0 Introduce new enterprises into their farming system
o0 Introduce new components or aspects of a production process into their farming
system
e Variability of farm business income
0 Strategically choose combinations of farm enterprises that reduce risk in the long
term
0 Tactically take advantage of resource/enterprise flexibility in order to reduce risk
in the short-term

2. Improved natural resource condition
Mixed enterprise farmers (and prospective mixed enterprise farmers) may be able to improve the
natural resource and environmental conditions on their individual farms as well as contribute to a
regional effect in the following ways:
(i) Natural resource condition on farm
e Adopt enterprises and management practices that increase profitability, utilise land within
its capability and slow or reverse one or more degrading processes such as erosion,
salinity, waterlogging and declining biodiversity
(ii) Regional natural resource condition
e Adopt farming systems and management practices that increase profitability and which
also contribute at the landscape and catchment level to improve natural resource
condition
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3. Demonstration of integrated delivery
The potential outcomes include:

e Future integrated projects that would not have been initiated without G&G, as well as
leveraging of funding towards focused efforts.

e Researcher to researcher and researcher to extension relationships and mutual
understanding may have been strengthened.

Relation building and strengthening in G&G regions.
e Capacity building associated with participatory approach.

4. Demonstration of RDC collaboration

e RDCs have collaborated in terms of delivery of R&D to mixed enterprises on a base other
than from a single commodity perspective

A key outcome of the program is the | evel of
outputs. The monitoring and evaluation (M&E) plan for the program includes the following targets
with respect to awareness, participation and adoption, across the entire medium rainfall zone (Table
4).

Table 4: Awareness, Participation and Adoption Targets from M&E Plan

Indicators of achievement Targets

Year 2 Year 3 Year 4 Year 5
Cumulative No. of producers aware of G&G 8,000 16,000 20,000 24,000
Cumulative No. of producers patrticipating in | 4,000 10,000 12,000 15,000
G&G activities
Cumulative No. of producers adopting G&G 2,000 6,800
recommended practices

Due to the late start to the program, it has not yet been possible to collect information on actual
adoption. However, in order to assess awareness and participation, several questions were asked
through a Solutions Marketing Agscan survey. This telephone survey is carried out quarterly and is
used to monitor a diverse sample of over 2,000 producers. G&G as a subscriber has the opportunity
to append questions to this survey. For both the June and December 2005 quarters, G&G appended
some questions to the survey including:

1. Have you heard of a farm research, development and extensi 0 n

Grazebo
2. Have you attended a Grain and Graze event or asked for information about the program?

program cal

In regards to Question 1, the survey in June 2005 found that 18% of all producers surveyed had
heard of the program, while in December 2005 this had increased slightly to 20%. For producers
surveyed within eight of the nine G&G regions (excludes Maranoa/Balonne), this proportion was
27% in June 2005 and 28% in December 2005. It is concluded that the target of 8,000 producers
being aware of this program in the second year of the program has probably just been met.

Table 5 presents the total number of broadacre farms in eight of the nine G&G regions. It then

presents the percentage of respondents responding positively to question 1 for each region in
December 2005, and applies those percentages to the total number of farms. It also provides the
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percentage of respondents with positive answers to question 2, and applies that percentage to the
number of farms aware of the program.

Table 5: Participation in the G&G Program by Region

Region Total number | Total number (and Number (and %) of
of broadacre %) of broadacre broadacre farms aware of
farms in farms in region the program who have
region aware of the attended a G&G event or
program asked for information
about the program
Avon 2,494 424 (17%) 30 (7%)
Border Rivers 1,882 433 (23%) 61 (14%)
Central 3,308 992 (30%) 169 (17%)
West/Lachlan
Corangamite/ 2,726 572 (21%) 137 (24%)
Glenelg Hopkins
Eyre Peninsula 1,351 784 (58% 337 (43%)
Mallee 5,186 2,230 (43%) 491 (22%)
Murrumbidgee 7,173 1,937 (27%) 252 (13%)
Northern Ag 978 293 (30%) 23 (8%)
Total for G&G 25,198 7,055 (28%) 1,411 (20%)
regions

The data above shows that at least 1,411 producers have participated in a G&G event within the
G&G focus regions. The survey also showed that outside the regions, about 9% of those who were
aware of the program had participated in some way, however due to the population of growers
surveyed including those outside the wheat-sheep zone and the broadacre industries, the actual
number of producers participating has not been calculated. With participation of only 1,411
producers to date, it is clear that the participation and adoption targets set for the program of 10,000
and 2,000 producers respectively by the end of the third year of the program will not be achieved.
However, it is anticipated that participation and therefore adoption will continue to grow as the
program continues.

It is important to emphasise that progress towards the targets is unlikely to be uniform between
regions. There may be several reasons for this differential, including variations in capacities between
regions and different program histories (e.g. commencement dates).

Benefits Associated with the Investment
The four key groups of outcomes above will each result in corresponding benefits.

1. Increases in average farm business income and reduced variability of farm business income

2. Improved natural resource condition both on-farm and throughout the region

3. Improved relationships between researchers and within G&G regions, as well as increased
capacity building as a result of using a participatory approach

4. Increased efficiency in delivery and extension costs, as well as potentially greater levels of
adoption

Page 32 of 83



Measuring and communicating the value of R&D

The benefits associated with improvements to profitability and risk management and natural
resource condition will only be realised if the G&G program is effective in raising awareness and
encouraging participants to adopt the outputs of the program.

Table 6 presents a summary of the expected benefits from the investment in the G&G program in a
triple bottom line format.

Table 6: Summary of the Economic, Environmental and Social Benefits from the Investment

Economic Environmental Social
Increase in average farm Potentially improved natural | Increased capacity to act
income resource condition on-farm | on a whole-farm basis
Reduced variability in Potentially improved Institutional capacity
average farm income regional biodiversity and building in terms of
water gquality networks and relationships
Improved biosecurity by
improved control of weeds

Public versus Private Benefits

The benefits identified from the investment in the G&G Program are a mixture of private and public
benefits. The private benefits of the research will most likely be captured by grain, sheepmeat and
beef producers in the nine G&G regions, with some productivity benefits passed along the supply
chain to processors and consumers. The sustainability benefits associated with changed grazing
management practices (e.g. improved natural resource condition including potentially improved
biodiversity and water quality at both farm and regional level from reduced soil erosion and reduced
export of contaminants off farm) will benefit both producers and the public.

Additionality

If MLA had not received funding (or had received less funding) from the Commonwealth, the G&G
investments probably still would have been funded, but possibly at a moderately reduced level by
MLA, and potentially by the other industry partners such as GRDC and AWI. MLA contributed the
most resources of any partner. The productivity components of the research may still have been
funded, however it is not clear if the sustainability components would have received as much
emphasis with a reduced budget from MLA and possibly other RDCs.

The government funding was an incentive to join with the other RDCs. The overhead costs of joint
programs are recognised as being high and most RDCs faced with a smaller budget would mainly
look after their own commodity interests. The Government funding for MLA allowed a larger
geographical scope for the program, and the capacity to engage external partners such as
catchment management authorities and farming groups enhancing delivery of knowledge produced
and building greater future institutional capacity.

Match with National Priorities
The Australian Governmentod6s national anid rur al
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Table 7: National and Rural R&D Research Priorities 2007-08

Australian Government

National Research Rural Research Priorities
Priorities
1. An environmentally 1. Productivity and adding value
sustainable Australia 2. Supply chain and markets
2. Promoting and 3. Natural resource management
maintaining good health
3. Frontier technologies for 4. Climate variability and climate
I ) change
building and transforming
Australian industries 5. Biosecurity

4. Safeguarding Australia Supporting the priorities:
1. Innovation skills

2. Technology

G&G has clearly made a major contribution to National Research Priority 1. The investment has also
made a contribution to Rural Research Priorities 1 and 3 and a small contribution to Rural Research
Priority 4.

Quantification of Benefits

Ex-ante analysis

An ex-ante cost-benefit analysis was undertaken in the initial stages of development of G&G. It was
determined that based on cost-benefit analyses of other R&D programs, a benefit to cost ratio of 6:1
was an appropriate return for the G&G program to seek to achieve for its investment.

The cost-benefit analysis was carried out by the Centre for International Economics (CIE) and
reported in the Parratt and Pattinson 2002 Business Plan.

The following were key assumptions in deriving the benefit to cost ratio of 6:1:
e The G&G program does not produce any unique researc h i t sel f , but rather
adoption of other programsdé outputs, over what v

e Without the G&G program, 40% of target producers (6,800 producers) would adopt the outputs
over 10 years, from 2008-2018.

e With the G&G program, 40% of target producers (6,800 producers) would adopt the outputs over
10 years, from 20051 2015.

e The benefits valued were a 5% yield increase for crops, and a 10% increase in stocking rate
(with subsequent increases in wool and meat production).

e The benefits valued only include benefits to the producer. If consumer benefits were also
included (from price falls due to increased production), the total benefit to cost ratio increases to
12:1.

No environmental or social benefits are valued.
The benefit to cost ratio is based on a program cost of $17.5 million over 5 years.
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Based on the above cost-benefit analysis, the program as a whole, the Change-on-Farm Strategy
and the M&E plan have been developed on the basis that 6,800 producers are required to adopt
G&G recommended practices in order for the G&G investment to achieve a benefit to cost ratio of
6:1. The regional targets were also derived in such a way as to meet the 6,800 target.

The assumed program cost (RDCs only) of $17.5 million in the CIE analysis is a little higher than the
actual pl anned program cost of around $15 m
presented in Table 2.

Current Analysis

For the purposes of this analysis, a maximum adoption of 6,800 producers in the medium rainfall
zone is assumed to occur as a result of the investment. However, contrary to the program targets,
adoption is assumed to commence in 2005/06 and continue linearly until the maximum is reached
ten years later in 2014/15. This shift in the timeline of adoption from what was planned is appropriate
given the slow start to the program, and the likely legacy of the program which will ensure its
influence for a number of years following its completion.

It is assumed that without the G&G program, individual RDCs would have continued to fund some
research in areas similar to that funded by G&G and produced some similar but less integrated
outputs. Therefore, it is assumed that 25% of the 6.800 producers changing their practices due to
G&G would have undertaken similar changes over this time period, even without the G&G program.

The ABARE Farm Survey (Martin et al 2006) reports the average farm cash income per farm for the
mixed livestock-crops industry for the years 2003-04 to 2005-06. The average farm cash income for

these three years is $75,898. A mixed livestock-cr ops farm i s defined
engaged in the production of sheep and/or beef cattle in conjunction with substantial activity in
broadacre crops such as wheat, coarsegr ai ns, o0il seeds and pul ses

refers to farms Australia-wide, and not just those in the medium rainfall zone, where G&G is
targeting adoption. Farm cash income is defined by ABARE as the total revenues received by the
farm business during the financial year, less the payments made by the farm business for materials
and services and for permanent and casual hired labour (excluding owner manager, partner and
family labour).

It is assumed for the purposes of this analysis that due to the adoption of the changed practices
emanating from the G&G program, that each of the adopting farm businesses experiences an
average 5% increase in farm cash income. The original project objectives referred to a target of a
10% increase in mixed farm productivity, to be driven by a 5% increase in grain yields and a 10%
increase in livestock production. It is thought that identifying the drivers of the change in productivity
as relating to a particular enterprise type is not entirely appropriate as the purpose of the program is
to address whole-farm issues. The 5% increase in farm cash income is seen as a conservative
assumption of the potential impact of the program.

The mid-term review of the G&G program (Agtrans Research, 2005) concluded that for the
programdés original targets to be met (6,800

be required. It was thought that if such additional funding was available, that the probability of
meeting the programs targets would be 50%, and that the probability would increase to 90% if the
targets were revised to be more conservative. The increase in the time period over which adoption
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takes place, and the use of the 5% increase in farm cash income are both conservative
assumptions, and therefore a probability of the program successfully achieving the assumed impact
of 90% is applied. It is assumed the additional G&G total funding (including contribution by
researchers) is in the order of $6,000,000 per annum, roughly equivalent to the average annual
funding to date.

Summary of Assumptions
A summary of all assumptions made is given in Table 8.

Table 8: Assumptions for the Valuation of Benefits from the G&G Program

Variable Value Source

Maximum number of producers 6,800 producers G&G target

adopting G&G outputs

Year of first adoption 2005/06 Agtrans, 2005

Years to maximum adoption 10 years Agtrans assumption

Average farm cash income for $75,898 Three year average,

mixed livestock-crops farms ABARE Farm Survey
(Martin, 2006)

Average increase in farm cash 5% Agtrans assumption

income

Percentage of 6,800 producers 25% Agtrans assumption

who would have achieved benefit

without the G&G program

Additional R&D investment $6 million p.a. for two Agtrans assumption

required years

Probability of success of G&G 90% Agtrans, 2005

program in attaining adoption

target

Results

All past costs and benefits were expressed in 2006/07 dollar terms using the CPI. All benefits after
2006/07 were expressed in 2006/07 dollar terms. All costs and benefits were discounted or
compounded to 2006/07 using a discount rate of 5%. The base run used the best estimates of each
variable, notwithstanding a high level of uncertainty for some of the estimates. All analyses ran for
the length of the investment period plus 25 years from the last year of investment (2007/08) to the
final year of benefits assumed (2032/33).

Investment criteria were estimated for both total investment and for the MLA investment alone. Each
set of investment criteria were estimated for different periods of benefits. The investment criteria are
reported in Tables 9 and 10.

Table 9 shows the results for investment from all sources including the MLA funding for G&G. Table
10 shows the investment criteria for MLA funding only. This MLA investment is limited to the funding
for 4 projects that were in the population of projects from which the sample was drawn.

Page 36 of 83



Measuring and communicating the value of R&D

Table 9: Investment Criteria for Total Investment and Total Benefits for G&G
(discount rate 5%)

Criterion 0 years 5 years 10 years | 15years | 20 years | 25 years
Present value of | 10.29 45.52 100.58 144.68 179.24 206.31
benefits (m$)

Present value of | 31.57 31.57 31.57 31.57 31.57 31.57
costs (m$)

Net present value | -21.28 13.96 69.01 113.11 147.67 174.74
(m$)

Benefit cost ratio | 0.33 1.44 3.19 4.58 5.68 6.54

Internal rate of | negative | 14.08 24.97 26.90 27.38 27.52
return (%)

Table 10: Investment Criteria for MLA Investment in Four Projects in Population*
(discount rate 5%)

Criterion 0 years 5 years 10 years | 15years | 20 years | 25 years
Present value of | 0.18 0.79 1.75 2.52 3.12 3.59

benefits (m$)

Present value of | 0.60 0.60 0.60 0.60 0.60 0.60

costs (m$)

Net present value | -0.43 0.19 1.14 1.91 2.51 2.98

(m$)

Benefit cost ratio | 0.30 1.31 2.89 4.16 5.16 5.94

Internal rate of | negative | 9.54 18.57 20.66 21.22 21.43
return (%)

! Includes GG.001, GG.003, GG.010, GG.020
The results at a 5% discount rate and over 25 years are similar to those calculated by CIE in their
ex-ante analysis of the G&G program. However, CIE did not include the researcher input, and also
did not include consumer benefits. The current analysis has included both of these factors.

In terms of the quantified benefits, 100% can be attributed to the productivity component of the rural
research priorities.

The cash flow of benefits is shown in Figure 1 for both the total investment and for the MLA
investment.
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Figure 1: Benefit Cash Flow
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Sensitivity Analysis

The net farm cash income per cent increase attributed to G&G was varied to assess the effect on
the investment criteria. The sensitivity analysis was performed using a 5% discount rate for the MLA
investment only (in four projects). Benefits were estimated over the life of the investment plus 25
years from the year of last investment. All other parameters were held at their base values. Results
are shown in Table 11.

Table 11: Sensitivity of Investment Criteria to Increase in Farm Cash Income
(MLA Benefits and Costs for G&G program; 5% discount rate; 25 years)

Criterion Discount rate 5%
Low Value Base value High value

1% 5% 10%
Present value of 0.62 3.59 7.30
benefits ($ m)
Present value of 0.60 0.60 0.60
costs ($ m)
Net present value 0.01 2.98 6.70
($m)
Benefit-cost ratio 1.02 5.94 12.08
Internal rate of 5.14 21.43 32.55
return (%)

The number of producers required to adopt G&G outputs in order for the total investment in G&G to
break even over 25 years is 1,234 farms assuming the 5% increase in farm cash income.
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Table 12 presents the sensitivity of the NPV to adoption (high, medium, low) is presented for the
total investment, over a range of time periods.

Table 12: Sensitivity of NPV to Adoption

Adoption 0 years 5 years 10 years | 15years | 20 years | 25 years
Low (half of base) -26.42 -12.39 15.13 37.19 54.46 68.00
Expected (base) -21.28 13.96 69.01 113.11 147.67 174.74
High (double base) -10.98 66.65 176.75 264.96 334.08 388.23

Figure 2 presents the adoption rates for the low, expected and high adoption scenarios (number of
farmers, cumulative)

Figure 2: Adoption Rates for Three Scenarios (number of farmers, cumulative)
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Conclusions

The Grain & Graze program appears to be on track to be successful in providing a significant return

on investment . Adoption of the programbés outputs
longer term adoption profile than anticipated, the returns are still highly positive

Based on the assumptions made, at a 5% discount rate the total investment in Grain & Graze will

provide a net present value of $174.7 million a benefit cost ratio of 6.5 to 1, and an internal rate of
return of over 27%.
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The investment criteria reported here are probably underestimates as environmental benefits
potentially exist but have not been valued.
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Non-insecticidal Control of Buffalo Fly Using Behaviour-
Modifying Systems

Organisation: Queensland Department of Primary Industries and Fisheries
Start Date: October 1998

Completion Date: July 2001

Principal Investigator: Rudolf Urech

Introduction

Buffalo fly was introduced into northern Australia from Asia during the 1950s. It has spread across
northern Australia and by the early 2000s had reached the mid-north coast of NSW. It causes a
chronic loss of production in beef herds in coastal and sub-coastal northern Australia. Infestations
are recognised as one of the most important animal health problems in Queensland. Each fly feeds
up to 20 times a day by puncturing the skin and taking blood. The majority of the production loss is
because of reduced grazing time due to fly worry, in turn causing reduced feed intake. Estimates of
annual production losses have been put at A$80 million in Australia, and treatment costs for buffalo
flies, excluding mustering, were estimated to be at least $20 million in Queensland.

Insecticides can be used to control buffalo fly through spraying, pour-ons, dips and ear tags, with the
latter now the most commonly used. However, there has been increasing commercial,
environmental and biological imperatives to find alternatives. Such imperatives include fly resistance
to chemical treatments (synthetic pyrethroids), workplace health and safety considerations, risk of
chemicalresiduesand consumer demands fndustya &6cl ean and gre

A market assessment was carried out that found that 86% of Queensland producers expressed an
interest in using non-insecticidal buffalo fly control methods, and that current control methods
suffered from a series of limitations and were inefficient and expensive.

The project TR.062 was established in order to investigate non-insecticidal methods of controlling
buffalo fly. It was part of a continuing investment by QDPI&F that commenced in 1994.

Investment Description
The overall aim of the project TR.062 was to develop an attractant/trapping system that would
reduce fly numbers on cattle by 50%. The objectives of the project were by June 2001:

e To improve the existing synthetic buffalo fly attractant mixtures in the behavioural observation
facility for flies, and to assess the performance of the best attractants in field trials.

e To investigate the use of light systems to move flies from animals.

e To evaluate the characteristics (shape, colour, size, design) of target/trap to optimise its
performance in attracting buffalo flies.

e To evaluate the integration of olfactory and visual cues into an attractive target for buffalo flies.
To initiate development of a non-sticky target for practical field use.
To assess the combination of physical dislodgement of flies from animals to complement
trapping.

e To consult with selected companies with regard to commercialisation of an attractant and
trapping system if a satisfactory system is developed.
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An assessment of the commercial feasibility of attractant/trapping devices which could emerge from
the research project was the first step in carrying out the project.

An improved synthetic buffalo fly attractant was developed, and its effectiveness was tested in a
Behavioural Observation Facility for Flies (BOFF). Various formulations of the attractant were tested
with the aim of reducing the number of solutions required for field experiments. It was demonstrated
that many components could be combined, resulting in a three bottle attractant.

The synthetic attractant was tested in the field on small sticky targets, cylindrical targets and live
animals. Further testing was carried out using light as an attractant within a darkened tunnel through
which cattle passed. These light investigations were carried out with and without chemical
attractants.

Two small projects funded by MLA followed. These were:
NBP.312: Buffalo Fly Trap Development
NBP.322: Industry Evaluation and Use of the Buffalo Fly Tunnel

NBP.312 evaluated the fly trap on two Queensland beef properties commencing in March 2002. The
objectives of NBP.322 were to:
o Demonstrate that the buffalo fly tunnel reduced buffalo fly numbers on cattle by more
than 70% over the full fly season;
o Develop specifications for the buffalo fly tunnel to allow commercialisation;
0 Have at least three commercial companies aware of the buffalo fly tunnel
specifications, mode of action and likely market size;
0 Have at least 75% of collaborators agree that the buffalo fly tunnel was a cost
effective way to control buffalo fly; and
o0 Refine the design and construction of the buffalo fly tunnel and redraft specifications
in line with producer requirements.

Investment Costs
The investment by year for MLA and QDPI&F for TR.062 and a later demonstration project
(NBP.322) is provided in Table 1. TR.062 was the project drawn in the sample.
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Table 1: Resources Invested by Year by MLA and QDPI&F (nominal $)

Year | MLA | QDPIF | Total
QDPI&F
1993/94 0 6,351 6,351
1994/95 0 40,863 40,863
1995/96 0 80,802 80,802
1996/97 0 126,056 126,056
1997/98 0 113,726 113,726
TR.062
1998/99 75,000 79,274 154,274
1999/00 100,000 65,845 165.845
2000/01 0 65,845 65,845
2001/02 23,500 0 23,500
NBP.322 and NBP.312
2001/02 10,000 13,613 23,613
2002/03 45,000 47,962 92,962
2003/04 5,000 128,434 133,434
2004/05 0 1,507 1,507
Total 258,500 770,278 1,028,778

Source: MLA and QDPI&F

Principal Outputs

The commercial feasibility assessment found that there was a definite demand for non-insecticidal
buffalo fly control methods, with 86% of Queensland producers expressing an interest. It was found
that there was also the possibility of marketing the trapping system in the Americas for horn-fly
control.

The commercial feasibility assessment found that there were a series of limitations with current
control methods, and that any new methods would need to be more effective, cost efficient, safer to
use and more environmentally friendly.

Previous work had produced a synthetic chemical mixture that was as attractive as animal odour to
buffalo flies in a small cage assay. However, when this mixture was tested in the BOFF it was a
much poorer attractant than animal odour. The project succeeded in improving the effectiveness of
the synthetic buffalo fly attractant by the inclusion of two important, additional components. The
attractant then included skatole, n-butanol, methylamine, ammonia, butanoic acid, iso-valeric acid,
2-mercaptoethanol, dimethyl sulfide and carbon dioxide. This attractant caught an average of 51% of
the flies when competitively compared to steer odour (18%) in the BOFF.

Preliminary investigations indicated that heating a target improved its attractiveness for buffalo flies,
and that target shape and size did not greatly affect the response in the BOFF. More buffalo flies
were attracted when the humidity of the odour stream was increased.

During preliminary field assessments, it was found that 11% to 21% of released flies were recovered
on small sticky targets with the synthetic attractant previously developed in the BOFF. The
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recoveries of flies form the cylindrical targets demonstrated that there was clear orientation to and
landing on targets by the flies.

In the field, the response of flies to the target attractant (11-21%) was lower than the response to a
live animal (23-26%). This conflicted with the results from the BOFF.

A positive orientation of buffalo flies in a field cage was obtained towards an animal located upwind
from the cage. Such an orientation was not evident when the animal was located down- or cross-
wind, suggesting that the odour originating from the animal was a stimulus for the orientation.

There was little evidence that the targets and synthetic attractants developed could compete
successfully against a group of cattle, with a mean of less than 10 buffalo flies per day caught on the
targets located outside a paddock containing infested cattle (400 to 500 flies per animal).

BOFF experiments were carried out to determine visual attractants for buffalo flies. This found that
with respect to the targets and synthetic attractants, black and blue targets were better than yellow
and white targets.

UV light was also found to be a good attractant for buffalo flies. This was also tested in the field, by
having animals walk through a dark tunnel in a race, with UV light or daylight windows with sticky
plastic coverings.

Various positions and sizes of windows were experimented with, as were materials for capturing the
flies. The studies found that there was real potential for the reduction of buffalo flies on animals
regularly passing through a dark tunnel, with the fly burden on those using the trap being only 15%
of a control herd at the end of two weeks.

Further work was undertaken to improve the efficacy of the buffalo fly attractant mixture. The
6 o p t i uffiedolfly attractant resulting consisted of two chemical blends. One contained butanol, 2-
mercaptoethnaol, dimethyl sulfide and skatole, and the other contained an aqueous solution of
methylamine and ammonia.

The oO6optimal &6 t ar gety, mat black cglinderd90@mon lobhge 50@mm sdiametey
which was placed horizontally about 500mm above the ground (cattle-like appearance).

The tunnel and target/attractant systems were assessed in the field to determine their effectiveness
under normal grazing conditions. Cattle were separated into three groups: a control group (no
treatment, a tunnel group (access to drinking water through the tunnel only) and a target group (two
sticky targets releasing attractants placed near shelters in the paddock).

Numbers of buffalo flies were determined weekly over three months. The tunnel group had an
average buffalo fly population reduction of 59% compared to the control group. In the target group
there was a reduction in the fly numbers in the second half of the trial compared to the first
(approximately 40%) but little difference to the control group.

The tunnel was considered easy to use, maintenance-free and training of cattle prior to use was not
required. However, the requirement for carbon dioxide to be released from a gas cylinder in

Page 44 of 83



Measuring and communicating the value of R&D

conjunction with the attractant was considered an impediment to it being a practical and economic
buffalo fly target/attractant system.

Principal Outcomes

The principal outcome of the project has been the development of the Buffalo fly tunnel trap. This
method exploits the response of buffalo flies to light and enables effective removal of flies from
cattle. The flies are subsequently trapped and retained in purpose built devices. The simple tunnel
trapping system can reduce the buffalo fly population by 60-80%. Obviously there is no negative
interaction with biological control methods for reducing fly populations such as encouraging and
release of dung beetles as with some chemical control methods.

Detailed plans on how to construct the trap are available on the QDPI&F website through a DPI&F
Published Note (http://www?2.dpi.gld.gov.au/beef/11925.html). The trap has a demountable steel
frame and its overall size is 2.4m long, 1.8 m high and 0.8m wide. Windows are cut into each of the
side panels and fly proof cages are attached to the side panels. All animals in a mob need to pass
through the darkened tunnel daily Access to water or a feeding station can be used to facilitate cattle
passing through the trap. Cattle may need to be trained to use the trap.

Benefits Associated with the Investment
The benefits of the project are related to decreasing the impact of buffalo fly, while avoiding the
costs and health and safety concerns associated with the use of insecticides.

Reductions in weight gain in Queensland cattle due to a moderate infestation of 200 buffalo flies
have averaged 15 kg over a 100 day fly season (DPI&F Note- 2005a). Trials in the wet tropics have
shown reduced weight gains in cattle by up to 16% (DPI&F Note 2005b). Also reduced weight gain
has been observed in calves due to reduced milk production in lactating cows. Measurements on
dairy cows showed a moderate infestation of 200 flies reduced milk production by more than half a
litre each day. Further, lesions from infected bites can reduce the value of cattle hides.

A summary of the benefits from the investment is provided in Table 2.

Table 2: Summary of the Economic, Environmental and Social Benefits from the Investment

Economic Environmental Social
Lower cost control method | Reduced level of chemical | Animal welfare benefits
for buffalo fly including use and impact in the from reduction in
reduced chemical and environment annoyance from flies by
labour costs their removal

Reduced chemical use from
point of view of risk
management of residues

Public versus Private Benefits
The benefits identified from the investment in the buffalo fly trap are a mixture of private and public
benefits. The private benefits of the research will most likely be captured by beef producers in
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Queensland, with some cost reduction benefits passed along the supply chain to processors and
consumers. The environmental benefits associated with reduced chemical use will accrue to both
producers, and the community. Public benefits in the form of improved animal welfare are also being
captured.

Additionality

If MLA had not received any funding, or a reduced level of funding from the Commonwealth, it is
unlikely that the Buffalo Fly Trap investments would have been funded by MLA at any level. The
project was considered marginal by MLA northern program management at the time. This was
because it was a small project financially, there were to be only small productivity and animal
welfare gains to be made. The main reason for its funding was from a residue risk management
point of view. Also, it is noted that the Queensland Department of Primary Industries were already
funding this research avenue to some extent. In addition, there were already chemical means of
managing buffalo fly that were effective.

Match with National Priorities
The Australian Governmento66s national and rur al

Table 3: National and Rural R&D Research Priorities 2007-08

Australian Government

National Research Rural Research Priorities
Priorities
1. An environmentally 1. Productivity and adding value
sustainable Australia 2. Supply chain and markets
2. Promoting and 3. Natural resource management
maintaining good health
3. Frontier technologies for 4. Climate variability and climate
I . change
building and transforming
Australian industries 5. Biosecurity

4. Safeguarding Australia Supporting the priorities:
1. Innovation skills
2. Technology

The investment has made a contribution to Rural Research Priorities 1 and 3 through a small cost
reduction. This research has made also a small contribution to National Research Priority 1 (through
reduced chemical use). The research has also demonstrated innovation skills (Supporting Rural
Research Priorities 1 and 2).

Quantification of Benefits

QDPI&F beef extension officers were asked to complete a survey designed to estimate potential
adoption rates for the tunnel trap and costs structures for the range of buffalo fly treatment
programs. This data was made available to Agtrans and some further input for QDPI&F personnel
on adoption rates was used to finalise assumptions for use in the following cost-benefit analysis.
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The Counterfactual Scenario

Without this initiative it is assumed that the current practices for fly control would have continued.
Assumptions are that the ear tags and spraying would provide additional weight gains over that
associated with using the tunnel trap. The counterfactual scenario assumes no further deterioration
of existing technologies due to increasing fly resistance to chemicals.

Impact of the Tunnel Fly Trap

The fly trap requires additional capital investment and maintenance expenditure compared with
existing methods of control. Estimated capital costs of additional fencing to funnel cattle into the trap
include $800 for material and $200 for labour. The trap itself is assumed to cost about $2,000
including about $1,900 for materials and $100 for labour. Annual maintenance of the trap and its
associated fencing is assumed at 3% and 5% of the cost of materials respectively.

Use of the fly trap or other control methods are assumed to deliver benefits to producers in the form
of increased weight gains in cattle. The weight gains assumed were 10 kg per annum for using the
trap and 12 kg per annum for other chemical control methods. The weight gain is translated into
financial benefits by assuming 20% of cattle numbers are sold each year at a price of $1.75 per kg
liveweight.

While the other chemical control methods were assumed to incur no capital costs, they were
assumed to cost some $5 per animal per year (e.g. labour and cost of ear tags). Of those
introducing buffalo fly traps, it was assumed that half were previously using chemical control and the
other half were not using any control methods.

Adoption

As of 2005 the adoption of the fly trap on a significant scale has only been in the Fitzroy and Wide
Bay regions of Queensland, with usage applying to about 5-10% of cattle in each of these regions.
In other relevant Queensland statistical divisions, such as the Far North, Northern, Mackay, and
Moreton statistical divisions, adoption has been low. However, there is potential for adoption to
increase in these regions. The 2005 and potential adoption rates for the five regions considered as
major candidate regions for use of the fly trap are provided in Table 4.

Table 4: Current and Expected Adoption Rates for the Fly Trap

Statistical Division | Cattle numbers Cattle Current Potential (%)
(a) per (%) (b)
paddock (b)
(b)

Far North 688,994 150 0 2.5
Northern 1,080,414 150 0 2.5
Mackay 875,778 200 0 5
Fitzroy 1,998,853 200 5 20
Wide Bay i Burnett 753,941 100 5 20
Moreton 293,354 100 0 15
Total 5,691,334

(a) Source: Australian Bureau of Statistics (2001)
(b) QDPI&F survey data modified after further input from QDPI&F personnel

Page 47 of 83



Measuring and communicating the value of R&D

There are approximately 21,000 beef and dairy establishments running a total of 8.63 million cattle
in the regions affected by buffalo fly. The total cattle numbers in Table 4 make up therefore only
some 66% of the total population of cattle that could benefit.

Summary of Assumptions

A summary of all assumptions made is given in Table 5.

Table 5: Assumptions for the Valuation of Benefits from the Investment

Variable

Value

Source

Production Impact

Weight gain loss avoided due to

12 kg per head per

Agtrans Research with input

use of chemical control annum from QDPI&F personnel
Weight gain loss due to use of fly | 10 kg per head per Agtrans Research with input
trap annum from QDPI&F personnel

of herd

Beef animals sold as a proportion

20% per annum

Agtrans Research with input
from QDPI&F personnel

Value of liveweight gain

$1.75 per kg liveweight

Agtrans Research

Cost of technologies

Capital cost of fly trap and
fencing funnel

$3,000 per trap

Agtrans Research with input
from QDPI&F personnel

Annual maintenance cost for
fencing at 3% material cost of
fencing; material cost of fencing
assumed $800 per trap

$24 per trap per annum

Agtrans Research with input
from QDPI&F personnel

Annual maintenance cost for trap
at 5% material cost of trap;
material cost of trap assumed
$1900 per trap

$95 per trap per annum

Agtrans Research with input
from QDPI&F personnel

Cost of chemical treatment

$5 per head per annum

Agtrans Research with input
from QDPI&F personnel

Adoption of the fly trap

number of traps

Actual and potential adoption for | See Table 4 Agtrans Research with input
each Queensland statistical form QDPI&F personnel
division

Paddock size determining See Table 4 Agtrans Research with input

form QDPI&F personnel

Previous control status of those
adopting fly trap

50% using chemical
control and 50% using no
control

Agtrans Research

First year of adoption

2004/05

Agtrans Research

Time to maximum potential
adoption

10 years

Agtrans Research with input
from QFPI&F personnel
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Results

All past costs and benefits were expressed in 2006/07 dollar terms using the CPI. All benefits after
2006/07 were expressed in 2006/07 dollar terms. All costs and benefits were discounted or
compounded to 2006/07 using a discount rate of 5%. The base run used the best estimates of each
variable, notwithstanding a high level of uncertainty for some of the estimates. All analyses ran for
the length of the investment period plus 25 years from the last year of investment (2004/05) to the
final year of benefits assumed (2029/30).

Investment criteria were estimated for both total investment and for the MLA investment alone. Each
set of investment criteria were estimated for different periods of benefits. The investment criteria are
reported in Tables 6 and 7.

Table 6 shows the results for investment from all sources including the MLA funding for the
investment. Table 7 shows the investment criteria for MLA funding only. This MLA investment is
limited to the funding for 2 projects that were in the population of projects from which the sample
was drawn.

Table 6: Investment Criteria for Total Investment and Total Benefits for Buffalo Fly Trap
(discount rate 5%)

Criterion 0 years 5 years 10 years | 15years | 20 years | 25 years
Present value of | -2.42 -2.72 -1.16 2.90 6.08 8.14

benefits (m$)

Present value of | 1.85 1.85 1.85 1.85 1.85 1.85

costs (m$)

Net present value | -4.28 -4.57 -3.01 1.05 4.23 6.28

(m$)

Benefit cost ratio | -1.31 -1.47 -0.63 1.57 3.28 4.39

Internal rate of | negative | negative | negative | 6.58 9.37 10.29
return (%)

Table 7: Investment Criteria for MLA Investment in Two Projects in Population®

(discount rate 5%)

Criterion 0 years 5 years 10 years | 15years | 20 years | 25 years
Present value of | -0.58 -0.65 -0.28 0.69 1.45 1.94

benefits (m$)

Present value of | 0.42 0.42 0.42 0.42 0.42 0.42

costs (m$)

Net present value | -1.0 -1.07 -0.70 0.27 1.03 1.52

(m$)

Benefit cost ratio | -1.38 -1.55 -0.66 1.65 3.46 4.62

Internal rate of | negative | negative | negative | 6.82 9.71 10.65
return (%)

YIncludes TR.062 and NBP.322
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In terms of the quantified benefits, 100% can be attributed to the productivity component of the rural
research priorities.

The cash flow of benefits is shown in Figure 1 for both the total investment and for the MLA
investment.

Figure 1: Benefit Cash Flow
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Sensitivity Analysis

Table 8 shows the sensitivity of the investment criteria to the extent of future adoption. The
sensitivity analysis was performed using a 5% discount rate for the MLA investment only (in two
projects). Benefits were estimated over the life of the investment plus 25 years from the year of last
investment. All other parameters were held at their base values. The results show that even at the
existing adoption level the investment has provided positive returns.
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Table 8: Sensitivity of Investment Criteria to Extent of Future Adoption
(Benefits and Costs for MLA Investment in Two Projects in Population)

Criterion Discount rate 5%
No Further 50% Potential Base Value for
Adoption Adoption Assumed | Potential Adoption
in Table 4 Assumed in Table
4
Present value of 0.58 1.08 1.94
benefits ($ m)
Present value of 0.42 0.42 0.42
costs ($ m)
Net present value 0.16 0.66 1.52
($m)
Benefit-cost ratio 1.37 2.57 4.62
Internal rate of 6.42 8.81 10.65
return (%)

Table 9 shows the sensitivity to the assumptions regarding the proportion of those adopting the
trapping system that were previously using chemical control and those that were using no control
methods. The sensitivity analysis was performed using a 5% discount rate for the MLA investment
only (in two projects). Benefits were estimated over the life of the investment plus 25 years from the
year of last investment. All other parameters were held at their base values. The results show that
the investment criteria are not particularly sensitive to this assumption with benefits emanating from
each source. Overall there is a higher level of benefits from those moving from chemical control (via
saved chemical costs) despite the assumed higher level of efficacy of chemical control compared to

the trap.

Table 9: Sensitivity of Investment Criteria to Previous Method of Control for Those Implementing the
Trapping Technology

(Benefits and Costs for MLA Investment in TR.062)

Criterion Discount rate 5%
80% Using 50% Using 20% Using
Chemical Control Chemical Control Chemical Control
Previously Previously (Base) Previously
Present value of 2.40 1.94 1.48
benefits ($ m)
Present value of 0.42 0.42 0.42
costs ($ m)
Net present value 1.98 1.52 1.06
($m)
Benefit-cost ratio 5.72 4.62 3.53
Internal rate of 12.07 10.65 9.13
return (%)
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Table 10 presents the sensitivity of the NPV to future adoption (high, medium, low) for the total
investment, over a range of time periods. Low future adoption is assumed to be 50% of the base
levels assumed (See Table 4) and high future adoption 50% more than the base levels.

Table 10: Sensitivity of NPV to Adoption
(Benefits and Costs for all Investment , 5% discount rate)

Adoption 0 years 5 years 10 years | 15years | 20 years | 25 years
Low -4.28 -3.06 -2.22 0.07 1.86 2.67
Expected (Base) | -4.28 -4.57 -3.01 1.05 4.23 6.28
High -4.28 -7.59 -4.61 3.00 8.97 13.52

Figure 2 presents the adoption rates for the low, expected and high adoption scenarios (number of
cattle, cumulative)

Figure 2: Adoption Rates for Three Scenarios (number of cattle, cumulative)
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Conclusions

The long-term investment in the development of methods of avoiding applying chemicals to animals
to control buffalo of fly has been successful. While most of the early development focused on
chemical attractants, the successful technology used light as the main attractant to separate the flies
from the animals. The resulting tunnel trap requires a small capital investment and some
maintenance, but has no other ongoing costs.
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The trap has already been adopted by cattle producers to a significant level in some regions of
Queensland and it is likely that adoption will increase in the future. The analysis has estimated a
positive return to the investment. No account is taken in the analysis of the likely future increased
resistance to chemical control methods, benefits from beef cattle have been estimated for
Queensland only, and there has been no benefits assumed from use by dairy enterprises. The
results are therefore likely to underestimate the total benefits from this investment.
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Delivery of Biological Control Agents for Broad-Leafed Weeds
in Temperate Pasture

Organisations: CSIRO (Division of Entomology), NSW Department; of Agriculture, Victorian
Department of Primary Industries, South Australian Research and Development Institute (SARDI),
Western Australian Department of Agriculture.

Start Date: July 2003

Completion Date: May 2006

Principal Investigators: John Scott (CSIRO), Royce Holtkamp (NSW Agriculture), Raelene Kwong
(Victorian Department of Primary Industries), Ken Henry (SARDI), and Paul Wilson (WA Department
of Agriculture).

Introduction

A biological control research and development program for weeds was initiated by CSIRO in 1972.

The initial bi ological control i nvest ment on Pat
injunction in the Supreme Court of South Australia, lodged by a group of graziers and apiarists. An

inquiry and benefit-cost analysis conducted by the Industries Assistance Commission (IAC Report

1985) concluded that a biological control program for Echium species should continue. During this

time the Biological Control Act 1984 established procedures for assessing and authorising biological

control programs in Australia. CSIRO recommenced work on biological control of Echium in 1987.

The biological control program for thistles commenced at about the same time.

The Australian meat and wool industries have also contributed funding to the CSIRO program, in
addition to in-kind contributions of the NSW, Victorian, South Australian and Western Australian
state departments, and, since 1995, the Weeds CRC.

Meat and Livestock Australia (MLA) and its predecessors and other research funding bodies have
invested in biological weed control projects since at least 1987. Until 1996/97 Australian Wool
Innovation (AWI) and MLA funded projects independently, with the work focusing mostly on the
importation, host-specificity testing and initial establishment of agents at a small number of nursery
sites.

From 1997/98 the projects were placed under one funding umbrella. The post 1997/98 project
(EC010-A/P186) (MLA Project TR.047) focused on the establishment, redistribution and monitoring
of agents across temperate Australia, with the main objective being the fast tracking of the delivery
of bio-control to the end user. At the time this project had been completed in 2002/03 (after being
extended), bio-control agents had been successfully identified, reared and released against the
target species. Their impacts were being noted around release sites. The evidence was indicating
that the combinations of the agents selected should be able to reduce the vigour of these weeds in
the short term and their density in the long term. A new project (WEED.400A) was initiated in
2003/04 that released additional agents in the current sites. This new project was anticipated to
speed up the delivery of benefits to landholders. Project WEED.400A was randomly selected for
economic evaluation in the current MLA portfolio evaluation.
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Investment Description

While the majority of the work up until 1997/1998 involved the importation of biological agents and
host-specificity testing, there was also limited distribution and establishment of several biological

control agents. As of the end of the 1996/1997 release strategies for four agents targeting thistles

had been formulated and monitoring strategies were finalised at a CRC for Weed Management
Systems workshop. Rel ease of two agents targeting

The weeds included in the biological control research were Echium plantagineum, Onopordum
illyricum (Scotch thistle) and O. acanthium (lllyrian thistle) and Carduus nutans (nodding thistles).

The introduction of a biological control agent into Australia is a complex process involving multiple
steps. Stahle (2000) lists the steps as:

1. Determine the weed is a suitable target for biological control

2. Searchtheweedds native range to identify prospecti ve

3. Measure impact of agents in home range

4. Collect agents and rear in captivity

5. Conduct host specificity testing

6. Seek importation licence from Australian Quarantine Inspection Services

7. Convert diurnal rhythm to Southern Hemisphere

8. Mass produce agents in laboratory

9. Release agents into field nursery sites

10. Organise distribution logistics and farmer involvement

11. Coordinate distribution process

12. Study agents interactions and work out integrated control package

13. Monitor impact of agents

It was thought by researchers that to enable achievement of effective biological control as quickly as
possible, the insects must be distributed widely to producers in an orderly and strategic manner to
ensure active producer participation and ownership of the project. These concerns led to the
proposal for the joint funding of a project by both the AWI and the MLA in conjunction with CSIRO
Entomology.

Phase 1 of MLA Project TR.047 (AWI Project EC010-A/ P186) O6Effecti vshmaehe!l i ve
of Dbiological control agents for Patersonds cur se
three years from 1997/1998 to 1999/2000. The project was funded equally by the AWI and the MLA,

totalling $1,023,666. Phase 1 of TR.047 was aimed at developing an extensive producer network to

rear and redistribute these agents throughout the target weed species range to enable
commencement of broad scale, effective biological control.

Three agents against Pat er s on dvereredistrimted t@mrderysiesy en a
as part of this project. Viable populations of the insect agents were released at strategic sites in

each State and climatic zone for monitoring the establishment, spread and impact of the agents on

each target weed. As o f 1997 another four i nsect s, two targ
thistles were nearing the final stages of host specificity testing. They were distributed to the nursery

sites together with guidelines for their mass rearing in the field. A further five years of monitoring

following the completion of this project was recommended to commence in 2000/2001.
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As part of this jointly funded project, the Victorian Department of Natural Resources and
Environment included distribution of agents against spear (Cirsium vulgare) and variegated (Silybum
marianum) thistles.

Project outcomes were communicated to producers within the Woolpro project to raise producer
awareness of biological control. Also some Woolpro focus sites were established to specifically
evaluate biological weed control. Community groups such as Landcare groups were targeted for
development of a redistribution network for the insects and for the dissemination of information on
rearing and management of the insects within an integrated weed control management system.

Partner responsibilities were:
e CSIRO/State agencies to rear stocks of each insect
e State agencies/Weed/Pest/Shire Officers to distribute insects and information kits
e Landcare/producer groups to establish and maintain regional and strategic nursery sites
e Individual producers to collect insects from the regional and strategic nursery sites and
distribute to members of their group and to other producers.

Initially distribution of the insects was to be finalised after three years, with the five years of
monitoring to follow. A project extension of 22 months was granted to continue distribution activities
from July 2000 to April 2002. Phase 2 of the original project, the 5-year monitoring component, was
to be completed in 2004/2005. Low levels of monitoring did continue in Weed.400A, but the most
intensive monitoring was not progressed (Cameron Allan, pers comm., July 2006).

As at April 2002 researchers believed further distribution of eight of the agents was required. A new
project (WEED.400A) was therefore approved to allow distribution to continue until 2004/2005.
Included in this application was the release of two new agents Wheeleria spilodactylus and
Deuterocampta quadrijuga against horehound and blue heliotrope respectively. Two of the agents
targeted at Scotch and lllyrian thistles were also to be released in Western Australia and South
Australia against stemless thistle (O. acaulon).

The general aim of the investment in WEED.400A was to build on the earlier research and complete
the delivery of bi ological ¢ 0 n tOnopardumathistlas.t Specifico r P
objectives were:

1. The establi shment of viable sites for the rem
Curse, three species for thistles). Over the peri od 2003 to 2005, for
insects will be released at a total of 359 sites nationally; for thistles a total of 79 releases of
agents will be made; a total of at least 18 releases in horehound in the four states; and 12
releases on blue heliotrope in NSW will be made. These releases will be made through an
expanded network.

2. Evaluation of data on population density, spread and impact for each agent from a range of
selected regional locations (through links with the on-ground monitoring component of an
earlier project).

3. Feedback from participating landholders on their perceptions of the effectiveness, benefits to
their business, and value of the investment by AWI and MLA in the project, mid way through
the project and a detailed survey of producers directly involved around the nursery sites, on
the effectiveness and impact of this project.

Page 56 of 83



Measuring and communicating the value of R&D

4. Updating, development and distribution of the biocontrol information to incorporate agent
management and compatibility with integrated weed management processes.
5. A plan for ongoing maintenance and increased distribution of the biological control agents for

the target species.

Investment Costs

The total investment costs in the project from 2001/02 are shown in Table 1.

Table 1: Resources Invested by Year for MLA, the Researchers and Funding Partners for Project
WEED.400A (nominal $)

I n

Year | MLA | AWI | Others | Total
Extension of TR.047(a)

2001/02 91,650 228,350 153,967 473,967
2002/03 68,979 251,021 961,823 1,281,823
WEED.400A (b)

2003/04 180,000 272,000 844,602 1,296,602
2004/05 180,000 286,000 844,602 1,310,602
2005/06 145,671 16,250 844,602 1,006,523
Total 666,300 1,053,621 3,649,596 5,369,517

(a) Source of MLA contribution for extension to TR.047 was Cameron Allan, pers
comm., July 2006. Source of AWI contribution for extension to TR.047 was by
subtraction with $320,000 assumed for the combined AWI and MLA contribution
as discussed with Cameron Allan. Source for others was project proposal.

(b) Source of figures for WEED.400A was the original contract; Total for others
included CSIRO ($833,346), NSW Ag ($635,615), DSE ($546,118), SARDI
($200,213) and WA Dept Ag ($318,513)
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thistles, the total R&D expenditure by CSIRO and partners reached $14 million by 2001 (Nordblom
et al, 2001). CIE estimated the present value of investment costs in the overall program from 1972 to
2000/01 as of 2000/01 was $23.1m using a 5% discount rate.

Principal Outputs

Upto 2006,t her e
Onopordum thistles, horehound and blue heliotrope. A network of more than 1,700 graziers was
involved in the project and was integrating biological control into their pasture management regimes.
There had been 322 weed control training workshop, talks, interviews and field days held across
Australia (CSIRO Entomology, 2006).

For

whi ch

had

Patersonos
Longitarsus echii and Meligethes planiusculus) are able to attack the plants at different parts and
periods of its life cycle (crown of rosettes, different parts of the tap root of the rosettes, flower and
seeds) and are active across the relatively broad range of geographic and climatic conditions over
e grows.

Patersonos

been

cur se

curs

4,000

t (Megulokes yarvatug, evlodulenesr gedgrphécsse d
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For Onopordum thistles six agents attack different parts of the life cycle including the small and large
rosette stage, and stem elongation and seed production stages.

The total number of agents released has more than doubled over the past two years compared to
the previous seven years. This increased rate of release is due to the success in regional field
collections so that the need to rear insects in the laboratory has been by-passed. This active
participation by producers has led to ownership of the process and outcomes in the context of a
community based distribution system.

Comprehensive information packs and news specifically targeted to the needs of the states and
different regions have been produced.

Another output was the delivery to producers of an integrated weed management approach
incorporating the concept of biological control, herbicide control, grazing management and pasture
renovation.

The project investment has also produced methods for measuring the performance of biological
control insects on both regional and paddock scales.

Principal Outcomes

The principal outcomes of WEED.400A, as defined in the final report for the project (CSIRO

Entomology, 2006) were:

1. Delivery to producers of the remaining host-specific agent species to complete the biological
control guil ds f orOnopadurethistlesn 6s cur se and

2. A measurable reduction in direct costs (e.g. weed toxicity, herbicide use, low pasture
productivity) and indirect costs (stock management issues) associated with these weeds.

3. Provision of appropriate skills and information to key personnel (e.g. noxious weeds officers,
Landcare coordinators, agricultural extension officers) and landholders to ensure continued
management of agent populations for maximisation of agent impact and benefits.

4. An improved understanding by producers of weeds in farming systems and of the benefits of an
integrated weed management approach incorporating the concepts of biological control,
herbicide control, grazing management and pasture renovation.

5. Active participation by producers in biological weed control leading to ownership of the process
and outcomes.

6. A network of nursery sites that will enable the full guilds of agents to be redistributed throughout
the areas of infestations of these weeds.

7. Measurement of the performance of the biological control agents on a paddock and regional
scale. Measures have demonstrated a significant impact on the population dynamics of the
target weeds and an increase in the proportion of grasses and clover in pasture where the crown
weevil and flea beetle are actively attacking Pe

Benefits

Patersonébés <curse and thistles <cost the gr&wzxing
productivity, control costs, stock management and collateral damage such as stock poisoning and
fleece contamination (CSIRO Entomology, 2006).
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Scotch and lllyrian thistles and nodding thistle are widespread weeds of pastures throughout much
of eastern Australia and are estimated to cost in excess of $25 million annually through competition
with native and improved pastures, downgrading of wool due to vegetable fault and injuries to
grazing stock (Holtkamp et al, 1998).

For Pater sonos urgey was eondactetl ia 1986ecand again in 2005 to gain information
on the performance of biological control in the regions where agents had been released (See Table
2). Infestation levels of the weed had increased over the period with the proportion of each property
infested rising from 35% to 60%. However, the program satisfaction and results survey reported that
producers had experienced:

A 24% decrease in the weed due to insect attacks with an expectation of a 57% reduction
32% average reduction in the use of herbicides

12% increase in stock production; and

9% increase in stock numbers

> > >

In other words while the weed was increasing in area, the area and severity of the infestations would
have been much worse had it not been for the biological control.

Table 2: The I mpact of Biological Control

(Percentage answering in the affirmative)

2005
Il s biocontrol reducing the weedi|48%
Is biocontrol improving the quality of your pastures? 50%
Meandecrease i n Patersonbds curse ab|23%
Mean decrease in herbicide use since release of insects 38%
Mean increase in stock condition since release of insects 9%
Mean increase in stock numbers since release of insects 6%

Source: Final Report of Project ECO10-D (WEED.400A) (CSIRO Entomology, 2006)

The benefits from the investment in economic, environmental and social categories include:

Economic

The principal economic benefit from this continuing investment has been, and will be, the reduction
i n t he costs of Patersonos cur se and thist
(landowners and local councils) will also be reduced where infestations of these weeds are dense.
There will also be benefits manifest in reduced vegetable matter content of wool from reduced thistle
infestations and some minor benefits from reduced losses for horses and pigs. On the downside,
some apiarists may experience some economic losses due to their inability to utilise dense stands of
Patersond6s cur se.

Environmental

Apart from some potential minor biodiversity gains from better controlling these weeds, the major
environmental benefit is from the reduced use of chemicals for control. In addition, some natural
resource management benefits will occur through more stable land cover and reduced erosion.
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Social

The i mproved control of Patersonb6és curse and
allergies and reduce the nuisance value of thistles. The increased capacity of landholders and rural
institutions such as landowners, landcare groups, rural councils, and researchers to work together
could also be considered a long lasting benefit from the investment.

A summary of the benefits fr omrseiandpOnaperdéuch thistlesnit
economic, environmental and social categories is presented in Table 3.

Table 3: Summary of the Economic, Environmental and Social Benefits and Costs from the

Investment
Economic Environmental Social
Reduced cost of weeds to Reduced chemical use for Reduced incidence of skin
producers in southern control may benefit the irritations and allergies from
Australia from higher environment Patersonbs cu
pasture productivity and reduced social nuisance
ensuing increased stocking value of thistle infestation
rates
Reduction in control costs | More stable land cover Increased capacity of
(including chemicals) of resulting in reduced erosion | landholders to work
dense infestations for together
landholders, landcare
goups and local councils
Reduction in losses of pigs | Improved biosecurity by Improved capacity of rural
and horses from poisoning | improved control of weeds | groups and institutions,
from Paterson including researchers, to
work cooperatively
Reduced downgrading of
wool due to vegetable
matter contamination from
thistles
Cost to apiarists from
reduced utilisation of
Patersonbés cu

Public versus Private Benefits

The cost reducing benefits identified from the investment in biological control of weeds are
predominantly private in nature, although large areas of public land have also benefited. These
private benefits will most likely be captured by southern sheepmeat, wool, and beef producers, with
some of the benefits passed along the supply chain to processors and consumers. Some
environmental benefits associated with reduced chemical use and more stable land cover will accrue
to both producers and the community. Social benefits from reduced allergies and some capacity
building benefits at both farm and rural institutional levels have been captured.
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Additionality

If MLA had not received funding (or had received less funding) from the Commonwealth, some of
this research would likely still have been funded by MLA. This is because MLA has a long history of
investing in this area together with other partners. In addition, the weed problem in parts of Australia
was worsening.

It is postulated that the level of commitment to this investment would have continued at the current
level in the event of a Commonwealth Government reduction in funding to MLA, but may have been
reduced if the government contribution was removed altogether. Reductions in the MLA funding of
this investment would have resulted in a much slower adoption and impact compared to what was
actually achieved. The investment helped integrate efforts of the States, landcare groups and
CSIRO in delivering beneficial agents across a large area.

Match with National Priorities
The Australian Gover nmen tidites areadprioduaedih Tablendd r ur al

Table 4: National and Rural R&D Research Priorities 2007-08

Australian Government

National Research Rural Research Priorities
Priorities
1. An environmentally 1. Productivity and adding value
sustainable Australia 2. Supply chain and markets
2. Pro_mo'qn_g and 3. Natural resource management
maintaining good health
3. Frontier technologies for 4. Climate variability and climate
I . change
building and transforming
Australian industries 5. Biosecurity

4. Safeguarding Australia Supporting the priorities:
1. Innovation skills

2. Technology

The investment has also made a significant contribution to Rural Research Priorities 1, 3 and 5 and
Supporting the Priorities (1 and 2). This research has made a contribution to National Research
Priority 1 (through reduced chemical use and improved land cover), National Research Priority 3
(through reduced frequency of skin irritations and allergies) and National Research Priority 3
(through development and use of frontier technologies).

Quantification of Benefits

Past Economic Analyses

Two prospective benefit-cost analyses have been conducted specifically on biological control of
Echium over the last 20 years, with both reporting sizeable returns on investment at the time of
analysis. Initially the Industries Assistance Commission (IAC 1985) conducted an analysis following
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the Supreme Court I njunction on biological contro
et al (2001) from the CRC for Weed Management Systems conducted an analysis prepared in

support of a wider economic assessment of the Weeds CRC conducted by the Centre for
International Economics (CIE, 2001). This analysis concentrated on the benefits from only one
biological agent M. larvatus and the $14 million investment from all bio-control research investment
against Patersonb6és curse since 1972. The i mpacts
release and spread simulation model generating a time series of areas with partial economic relief

from Echium. Annual benefits in terms of increased productivity of grazing lands were projected to

rise from near zero in 2000 to some $75 million by 2015. The discounted (5%) net present value of

the investment was estimated at $287m with a benefit to cost ratio of 14 to 1. If benefits were
extended to 2050, the investment criteria were much higher.

Comments on the economics of biological control investment summarised in Agtrans Research

(2005) included:

e Bio-control programs can cost between $1 to $7 million in total and can take ten years; this
compares with the annual cost to Queensland of rubber vine of $27 m per year (CRC Weeds,
2003a)

e Bio-control programs can take a long time to pay off but in the end they are a good investment
(McFadyen, 2003)

e CIE and CSIRO (2000) found that appropriate benefit cost ratios are 30 to 1, and at least one in
four bio-control programs deliver complete or valuable partial control.

e Biological control systems are appropriate for those species already established; they are cost
effective, but slow and require investment up front (PMSEIC, 2002).

e The Weeds CRC work on biological control of bitou bush has the potential to deliver $45 m of
gains in present value terms over the next 30 years i through savings on control costs, improved
biodiversity and improved amenity value. This compares with costs of $2.2 m indicating an
internal rate of return of 29% (Blood, 2001).

The AEC Group recently identified, collated and reviewed all past economic analyses on biocontrol
in Australia and undertook cost benefit analyses on the remaining biocontrol programs (Page and
Lacey, 2006). The analysis, conducted for the Weeds CRC, concluded weed biocontrol programs
provided a strongly positive return on investment and produced an estimate of the aggregate
benefit-cost ratio of 23 to 1. The majority of benefits were assessed as being captured by the
agricultural sector.

Specific results of analyses reported by Page and Lacey are summarised in Table 5.
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Table 5: Specific Results of Benefit-Cost Analysis of Biological Control of Temperate Weeds

Species/period of | Annual value | Present | Present | Net Benefit | Internal

analysis benefits from | value of | value of | present | cost rate of
biological benefits | costs value ratio return
control ($ per
annum )

Echium plantagineum( Pat er sondés Curse) (a)

1972 to 2015 Lessthen$1 | $279m | $20 $259m |14to1l 17%

m per year for
the first three
years and
gradually
increasing to
$73.58 m per
year by 2015.
1972 to 2050 As above plus | $1,223 $23 m $1,200 52to 1 N.R.
$75-85mper | m m
annum from
2015 to 2050
Onopordum spp (e.g. Scotch thistle and lllyrian thistle) (b)
$21.7 $3.7m $18.0m [96tol |N.R.

Carduus nutans (nodding thistle) (c)
Increased $81.3m |$119m |[$694m |69tol |N.R.
productivity of
$8.8 m per
annum;
reduced
control costs
of $2.7 m per
annum

(a) Source CIE (2001); in 2004/05 terms at a 5% discount rate

(b) Source: Page and Lacey (2006) report the study by Briese (2002, unpublished); discount rate
used 8%.

(c) Source Young and Woodburn (2002) as reported in Page and Lacey (2006)

N.R. Not reported

Current Economic Analysis

The current economic analysis focuses on Paterson
as possible. Benefits and potential benefits from control of other weeds associated with the program
(Onopordum thistles, horehound, blue heliotrope, nodding thistle, and spear and variegated thistles)

are not included.

In brief the method used in the current analysis was to update the previous analysis by
CIE/Nordblom (2001) on biocontrolof Pat er sonés curse. The wupdate i s i
costs incurred since 2001, but the same benefit stream is utililsed. In reviewing the CIE/Nordblom
study AEC (2006) states that anecdotal evidence indicates the observed impact of biocontrol of
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Patersonbs curse is similar to the impact project
assumed is 2001/02 and benefits are assumed to increase and continue for 30 years from the first
year of investment in WEED.400A, that is until 2032/33.

Summary of Assumptions
A summary of the key assumptions made in the current analysis is given in Table 6.

Table 6: Summary of Assumptions for the Valuation of Benefits from the Investment

Variable | Value | Source
Costs of investment
Total costs 1971/72 to 2000/01 $200,000 to $1m per CIE (2001)

year from 1972 to
1991/92; $1-2 m per year
from 1992/93 to 2000/01
(all $ converted to
2006/07 $ terms).
Specific annual figures
used in the spreadsheet
Total costs 2001/02 to 2005/06 $0.4 to $1.3 million per Agtrans Research, See
annum (nominal terms) Table 1

Specific annual figures
used in the spreadsheet

Present Value of Costs at 5% $60.0 m in 2006/07$% Agtrans Research

discount rate terms as of 2006/07

Benefits from biocontrol of Patersonds cu

First year of benefits to producers | 2000/01 CIE (2001) and confirmed
by AEC (2006)

Magnitude of benefits Less then $1 m per year | CIE (2001)

for the first three years
and gradually increasing
to $80 m per year by
2020. Increases above
$80 m per annum after
2020 are only marginal.

Results

All past costs and benefits were expressed in 2006/07 dollar terms using the CPI. All benefits after
2006/07 were expressed in 2006/07 dollar terms. All costs and benefits were discounted or
compounded to 2006/07 using a discount rate of 5%. The base run used the best estimates of each
variable, notwithstanding a high level of uncertainty for some of the estimates. All analyses ran for
the length of the investment period plus 25 years from the last year of investment (2005/06) to the
final year of benefits assumed (2030/31).

Investment criteria were estimated for both total investment and for the MLA investment alone. Each
set of investment criteria were estimated for different periods of benefits. The investment criteria are
reported in Tables 7 and 8.
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Table 7 shows the results for investment from all sources including the MLA funding for the
investment. Table 8 shows the investment criteria for MLA funding only. This MLA investment is
limited to the funding for the one project (WEED.400A) that was in the population of projects from
which the sample was drawn.

Table 7: Investment Criteria for Total Investment and Total Benefits for Weed

Investment (discount rate 5%)

Criterion 0 years 5 years 10 years | 15years | 20 years | 25 years
Present value of | 15.46 191.84 445.36 673.24 855.65 1,000.64
benefits (m$)

Present value of | 60.0 60.0 60.0 60.0 60.0 60.0
costs (m$)

Net present value | -44.53 131.85 385.37 613.25 795.66 940.65
(m$)

Benefit cost ratio | 0.26 3.20 7.42 11.22 14.26 16.68
Internal rate of | negative | 10.7 13.5 14.4 14.8 15.0

return (%)

Table 8: Investment Criteria for MLA Investment in One Project in population®

(discount rate 5%)

Criterion 0 years 5 years 10 years | 15years | 20 years | 25 years
Present value of | 0.35 4.31 9.99 15.11 19.20 22.46
benefits (m$)

Present value of | 0.59 0.59 0.59 0.59 0.59 0.59

costs (m$)

Net present value | -0.25 3.71 9.40 14.52 18.61 21.86
(m$)

Benefit cost ratio | 0.58 7.26 16.84 25.46 32.36 37.84
Internal rate of | negative | 88.8 92.8 92.9 93.0 93.0

return (%)

! Includes only WEED.400A

research priorities.

The cash flow of benefits is shown in Figure 1 for both the total investment and for the MLA

investment.

In terms of the quantified benefits, 100% can be attributed to the productivity component of the rural
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Figure 1: Benefit Cash Flow
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Sensitivity Analysis

The investment criteria are highly sensitive to most assumptions. Table 9 shows the investment
criteria sensitivities to the magnitude of the assumed likely impacts. The sensitivity analysis was
performed using a 5% discount rate for the MLA investment only (in one project). Benefits were
estimated over the life of the investment plus 25 years from the year of last investment. All other
parameters were held at their base values. Even at 10% of the currently assumed impact scenario,
the investment will have provided a positive return with a benefit-cost ratio of 4 to 1.

Table 9: Sensitivity of Investment Criteria to Assumed Magnitude of Likely Impacts
(MLA Benefits and Costs in WEED.400A)

Criterion Discount rate 5%
Likely Impacts are | Likely Impacts are | Current Scenario
10% of Current 25% Current
Scenario Scenario
Present value of benefits ($ m) 2.25 5.61 22.46
Present value of costs ($ m) 0.59 0.59 0.59
Net present value ($ m) 1.65 5.02 21.86
Benefit-cost ratio 3.8 9.5 37.84
Internal rate of return (%) 18.8 35.3 93.0

No sensitivity to adoption has been carried out, due to the nature for the analysis framework used.
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Conclusions

The investment by MLA and others in biological control of selected temperate weeds is now
commencing to pay of f. Patersonb6s curse and Onopoc
as being increasingly controlled by the biological agents released. While the total investment has

been large and has persisted over a long period, the payoffs too are likely to be very significant.

The current economic analysis has used the assumptions used by CIE in their 2001 economic
analysis. At a discount rate of 5%, the present value of costs incurred since 1972 of about $60
million (2006/07 dollar terms) is likely to produce a net present value of $940 million, or benefit-cost
ratio of over 17 to 1. Of course not all of these projected benefits have yet been captured.

The resulting investment criteria are expected to be underestimates as benefits from the control of
Onopordum thistles and other species addressed by the program have not been considered in the
benefit-cost analysis.
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Profitable Animal Production from Perennial Pastures (PAPP or
Evergraze)

Organisation: CRC for Plant Based Management of Dryland Salinity
Start Date: January 2005

Completion Date: March 2005

Coordinator: Angela Avery, Department of Primary Industries, Victoria

Introduction
The productivity and profitability of perennial plants are seen as key factors in the successful
management of dryland salinity in the future.

Research in the CRCO0s Grazing Systems program fo
perennial pastures for recharge areas. Perennial pastures in recharge areas can result in both
economic and environmental benefits in the form of improved animal productivity, enhanced water

guality in waterways, and reduced water accessions to groundwater.

Investment Description

The overall project was or iPgiodalclty omalflredn PRm e@fnint
PAPP. Subsequently the initiative was known as the EverGraze Project. The EverGraze initiative is
developing and testing new farming systems in different environments of the high rainfall zone (>600

average annual rainfall) of southern Australia. The initiative involves combining different perennial

pastures designed to meet the nutritional needs throughout the year of high performance prime lamb
production systems. Apart from increasing productivity and profitability on a whole farm basis, the

pastures are envisaged to use excess water in the environment so lowering water tables and
improving water quality in waterways.

The project HRZ.201 was selected in the MLA sample. This investment followed Phases 1 and 2 of
the same overall project. These two completed phases produced detailed processes for catchment
selection, producer engagement and pre-experimental modelling in order to establish the
implementation stage of the investment (Phase 3).

The selected catchments were
1. South Coast Western Australia (Albany Eastern Hinterland Catchment)
2. South West Victoria (Glenelg Hopkins Catchment)
3. Southern NSW (Murrumbidgee Catchment)

Phase 1 established a national research team who designed an approach to the overall project and
recommended catchments for selection and methods for producer engagement.

Phase 2 was funded via MLA project HRzZz. 100, cal
objectives were to:
1. Develop a research and development proposal for consideration, which detailed the approach for
Phase 3, implementation of the profitable animal production from perennials project in 3 targeted
catchments.
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2. Develop a typical farm scenario, and design at least 4 farm management scenarios that cover
current, best and new livestock and pasture systems for each catchment.

3. Undertake bio-economic and hydrologic modelling of the typical farms and farm management
scenarios and the results reviewed and validated by stakeholders (5-10 people/catchment).

4. Ensure land manager and producer stakeholders are aware and supportive of the project and
have a sub-set (5-10 people/catchment) engaged in Phase 2.

Phase 2 (HRZ.100) modelled farm scale future farming system scenarios in three catchments in the
>600 mm rainfall zone. These systems had the potential to significantly increase profits and reduce
recharge. Phase 2 developed a significant R&D project that would enable the modelled future
farming systems to be further researched, validated and demonstrated.

Phase 3 was to design, test and implement innovative and economic animal production enterprises
that utilised perennial pastures that also contributed to reduced recharge at the catchment scale.
The first project in Phase 3 was HRZ.201.

HRZ.201 was a short-term interim project to avoid implementation delays. Implementation of Phase
3 could have been delayed due to the required firming up of the core funding for the CRC across its
seven core partners.

The specific objectives of this interim project were to draft the project plan and an operational plan
for the first year and establish research capacity in the relevant areas of agronomy, hydrology,
animals, economics and modelling.

HRZ.200 was the principal implementation project for Phase 3. The objective of HRZ.200 was by
30 May 2008 to have designed, researched and validated new livestock production systems in high
rainfall recharge zones that achieve the dual outcomes of:
(a) a reduction in recharge by 50% (or an appropriate amount for the region) over current
farming systems
(b) anincrease in profitability by 50% (above best practice animal enterprises).

Because the three projects were part of the same initiative it was decided to evaluate all three
phases and all three projects as one investment.
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Investment Costs
The total investment costs for the program are shown in Table 1.

Table 1: Resources Invested by Year for MLA, the Researchers and Funding Partners for Projects
HRZ.100, HRZ.201 and HRZ.200

(nominal $)
Year MLA funds | CRC (Cash) | CRC (In- Catchment Total
kind) (a) Management

Authorities

(Cash) (b)
2003/04 190,000 0 190,000 0 380,000
2004/05 1,163,392 300,000 1,780,011 95,000 3,338,403
2005/06 613,458 300,000 2,213,772 155,000 3,282,230
2006/07 710,592 300,000 2,280,185 100,000 3,390,777
2007/08 724,984 300,000 2,348,590 0 3,373,574
Total 3,402,426 1,200,000 8,812,558 350,000 | 13,764,984

Source: CRC for Plant-based Management of Dryland Salinity; CRC contribution for 2003/04
(HRZ.100) assumed equal to MLA contribution
(a) CSIRO, Adelaide University, University of Western Australia, DAFWA, DPI Victoria, Charles
Sturt University and NSW DPI
(b) For example, in south-west Victoria, organisations involved are the Corangamite and Glenelg
Hopkins Catchment Management Authorities. In Western Australia there is support from the
South Coast Regional Initiative Planning Team and the Albany East Hinterland Group. In
NSW, other groups include the Murrumbidgee Catchment Management Authority.

Australian Wool Innovation (AWI) is contributing to an expanded EverGraze project where research
will be conducted at 3 additional sites. Contracting has not been completed so the AWI funding and
the 3 additional sites are not included in the above tables (Samantha, Dymond, pers. comm., July
2006).

Principal Outputs

Phase 2 of the investment identified a range of farm management scenarios (current, best practice,
and new system) for different perennial based pasture systems for each of the three catchments.
The design process involved consultation with key stakeholders in the catchment and the use of
existing data and knowledge. These farming system scenarios were then used as input into two
linked farm scale modelling processes:

A MIDAS faming systems modelling to allow component testing to achieve optimal
profitable systems

A Farm scale hydrological modelling (via the amended PERFECT model) to determine
deep drainage and runoff from different farming systems and explore climate, soil and
land use interactions.

Together with further consultation with stakeholders in the catchment and scientists, the modelling
outputs were used to identify key activities for Phase 3.
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As MIDAS had been used previously in Western Australia, it was used for the economic modelling of
the WA region. Eastern States application however required some further development of MIDAS
and this involved a significant effort and some time delays.

PERFECT (Productivity, Erosion and Runoff Functions to Evaluate Conservation Technologies) is a
biophysical model that simulates the planti soil-wateri management dynamics in an agricultural
system. It predicts runoff, soil loss, soil water, drainage, crop growth and yield.

Linkages between the two models was mainly via cross exchange of pasture curves along with
paddock management overlays identified to be beneficial for increasing profitability or decreasing
recharge by the respective models. Through a series of interchanges the best farming systems for
each of typical farms in each of the three catchments were developed.

The Phase 3 project was developed around the modelling results, stakeholder feedback, and a
scientist workshop. The final project proposal was developed in modules to address both systems
and component research questions that arose from the modelling.

The Phase 3 team was established and a Regional Advisory Group and a National Management
Committee established. Sites in two of the catchments were selected. Case study farms for the
desktop studies were identified. A brochure for Phase 3 was produced and a communication
strategy was developed.

Regarding stakeholder participation the first EverGraze Regional Advisory Group meetings were
held in June 2005. The official launch of EverGraze was in August 2005 in Perth, Ballarat and
Wagga Wagga.

The dry seasons in NSW and Victoria (with late sowing of sites) resulted in some delays in the first
year of Phase 3. However, as of November 2005, the project was fully staffed, all sites had been
established, trees and shrubs had been planted and the majority of fences and instruments (e.g.
water measurement) had been installed. Most livestock systems were in place. Four information
sheets had been published and a communications strategy had been developed and endorsed.

As of May 2006 it has been concluded that many producers are aware of EverGraze and the project
is well recognised in the temperate high rainfall zone. There is increased awareness in livestock
industries of the potential for farming systems based on perennial plants that can also reduce
recharge to control dryland salinity. The next step is to achieve adoption and practice change
through demonstration and validation of new systems and development of guidelines for producers
for the application of these systems.

Measurements at all sites have now commenced. Preliminary observations include:
A kikuyu will establish and persist for at least one year in south-west Victoria
A summer and autumn growth rates of Banguet perennial ryegrass have been notable
A Kikuyu pasture suppressed ovulation rates at the Albany site while overall ovulation rates
were higher in ewes at this site than at Wagga
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Principal Outcomes

As the principal implementation phase of this investment has only recently commenced, it is too
early to report on any significant outcomes in terms of new knowledge, validation and demonstration
of systems and hence there have been no changes due to the investment to date in terms of
adoption of new farming systems that increase profits and reduce recharge.

The target outcomes both appear optimistic. These are a reduction in recharge by 50% (or an
appropriate amount for the region) over current farming systems and an increase in profitability by
50% across the whole farm (above best practice animal enterprises). However, modelling exercises
suggest that these targets may be feasible (Angela Avery, pers.comm., July 2006). Profit increases
will be measured on research sites (average 70 ha) in each of the catchments. These are only
minifarms but the project is also addressing some research at the farm scale (Angela Avery,
pers.comm., July 2006). The intention is to measure profit increases by key input and output
parameters and then use these in the MIDAS model.

The adoption target for the project is to achieve change on at least 400 livestock producing farms in
the high rainfall zone (EverGraze, 2005).

The 50% reduction in recharge is for the farms that adopt the new farming systems and is on a
whole of farm basis. This reduction in recharge is expected to have implications for catchment water
guality as well as reducing risk of salinity for other farms in the catchment, including those further
down the catchment. The impact downstream will depend on the number of farms in the recharge
area that adopt the new systems and their location in the catchment. The reduced recharge will be
measured by modelling validated by water measurements in terms of deep drainage from the sites
and in Victoria by demonstration sites funded by the CMA (Angela Avery, pers.comm., July 2006).

It is anticipated that there will be positive benefits for farms in areas outside the three case study
regions. Modelling will also support extrapolation beyond the three catchments of interest (Angela
Avery, pers.comm, July 2006).

In summary, the expected outcomes based on hydrological and economic modelling appear feasible
and have been clearly expressed. Little information is available yet from the project on progress
towards these outcomes and the adoption targets.

Benefits Associated with the Investment

The major benefit from the EverGraze investment will be an increase in profits for those farms that
adopt the validated new farming systems based on perennials. The major environmental benefit will
be the improved water quality in waterways from reduced contaminants such as salt, nutrients and
sediment due to the reduced surface runoff and lowering of groundwater levels from use of
perennials.

A summary of these benefits is provided in Table 2.
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Table 2: Summary of the Economic, Environmental and Social Benefits from the Investment

Economic Environmental Social
Increase in net farm profit Reduced recharge to Potential animal welfare
per ha for farms in the three | groundwater and reduced benefits from strategies
catchments salinity and other that emerge regarding

contaminants (e.g. interaction of lamb survival
nutrients, sediments) in with vegetation (e.g. break
catchment waterways of slope shrub plantings)
Increase in net farm profit Improved terrestrial and Improved capacity of rural
for farms in other high aquatic biodiversity based institutions to work
rainfall zone catchments cooperatively
Reduced economic impact
of salinity and other
contaminants in waterways
Improved management of
climatic variability

Public versus Private Benefits

The potentially improved farming systems emanating from this investment will lead to both private
and public benefits. The private benefit will take the form of improved productivity and profitability
through improved water use via the new farming systems. The principal public benefit will be
exhibited in reduced recharge and improved water quality downstream in the catchments and
reduced chances of salinity impacts on other farms. Smaller public benefits are in the area of animal
welfare through improved vegetation management for shelter and an enhanced capacity of rural
based institutions to work together.

Additionality

If MLA had not received funding (or had received less funding) from the Commonwealth, the
Evergraze investments probably still would have been funded, but possibly at a moderately reduced
level by MLA, and potentially by the other industry partners such as AWI and the CRC. The
productivity components of the research may still have been funded, however it is not clear if the
sustainability components would have received as much emphasis with a reduced budget from MLA
and possibly AWI and the catchment management authorities.

The government funding was an incentive to join with the other funding organisations. The overhead
costs of joint programs are recognised as being high and most RDCs faced with a smaller budget
would mainly look after their own commodity interests. The Government funding for MLA allowed a
larger geographical scope for the program, and the capacity to engage external partners such as
catchment management authorities so enhancing delivery of knowledge produced and building
greater future institutional capacity. In summary, the government funding made a difference by
extending the scope and the delivery effectiveness of the program and enable MLA to address more
fully across the triple bottom line.
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Match with National Priorities
The Australian Governmento66s national and rur al

Table 3 National and Rural R&D Research Priorities 2007-08

Australian Government

National Research Rural Research Priorities
Priorities
1. An environmentally 1. Productivity and adding value

sustainable Australia
2. Supply chain and markets
2. Promoting and maintaining
good health 3. Natural resource management

3. Frontier technologies for 4. Climate variability and climate change
building and transforming
Australian industries 5. Biosecurity

4. Safeguarding Australia Supporting the priorities:
1.Innovation skills

2.Technology

This research has made a contribution to National Research Priority 1 (through improved water
guality and biodiversity). The investment has also made a contribution to Rural Research Priorities 1
and 3; and Supporting Priorities 1 and 2.

Quantification of Benefits

Previous Benefit-Cost Analyses

A benefit-cost analysis was carried out on then EverGraze investment in late 2005 (Young, 2005).
The analysis uses the results of the MIDAS modelling carried out as part of Phase 2 of the project.
Expected profit increases ranged from $40 per ha in the NSW catchment to $66 per ha in the
Victorian catchment and $173 per ha in the Western Australian catchment. The profit increases were
assumed to apply to 7 million hectares of land within 10 years of project completion, with 5.5 million
ha being included in the three catchments and the remainder being outside the three catchments but
having similar groundwater flow systems to those within the pilot catchments. The year of first
adoption and the year of maximum adoption were assumed to vary for the three catchments. Most
importantly the benefits attributed to EverGraze were estimated from the bringing forward of benefits
by assuming an earlier year of first adoption and an earlier year of maximum adoption due to
EverGraze for each of the three pilot catchment areas, compared to the counterfactual situation
where there was no investment in Evergraze.

Results of the Young analysis are provided in Table 4.
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Table 4: Investment Criteria for EverGraze Estimated by Young (2005)
(discount rate 7%)

Criterion All benefits (net) and R&D costs
Present value of benefits ($m) 32.7

Present value of costs ($m) 10.1

Net present value ($m) 22.5

Benefit-cost ratio 3.2to1

Internal rate of return (%) 17

The Current Analysis

Improvement in Profitability

The current analysis uses a less detailed and less sophisticated approach than that reported by
Young (2005). Aggregation of profits has been effected by assuming an average profit increase
among those adopting the new systems with 400 producers (the project target) applying the new
systems at maximum adoption.

The major benefit from this investment is assumed to be an increase in farm profits from the change
to a higher level of perennial pastures in the total farm system. One analysis for the Western
Australian south-west coast based on modelling, suggests that to meet both targets of a profit
increase and reduced recharge, farm profit needs to be raised from current best practice of $69 per
ha per year to $104 per ha per year, accompanied by a drop in recharge from 46 mm to 23 mm per
year (Young et al, 2004). Modelling has produced indications of changes in key parameters that will
provide the above requirements. The following change will each achieve the joint goals:

A a12% increase in lambing percentage

A an increase in winter growth rate of pastures of 27%

A reducing the losses from trampling from 25% of intake to 10% and reducing the residual

dry matter required at the break of season from 1,000k g to 750 kg per ha.

Modelling results of profit increases are also available for the other two catchments but are less
detailed for NSW at this stage (Angela Avery, pers.comm., July 2006). For the Victorian site at
Hamilton, modelling showed that adopting higher productivity pastures by a wool flock (e.qg.
increasing inputs on perennial pastures o r switching to a o6Triple
production perennial ryegrass, lucerne and fescue) could increase profit by $65-$84 per ha (Young
and Saul, 2005). The profit increase would be even higher for a meat production system. Young
(2005) assumed increases of $40, $66 and $173 respectively for the three catchments.

The assumption in the current analysis is that the net profit increase per ha averages $50 per ha
across all three catchments. The additional profit takes into account any additional variable costs
and capital investment required. An allowance has been made for the uncertainty in the additional
profit being validated and demonstrated by applying a probability factor of 50%.

Specific targets for adoption for each of the three sites are not presented in the draft communication
plan. Hence it is assumed that the target of 400 producers is spread across the different catchments.
The 400 producers are assumed to be those that change systems due directly to the EverGraze
program.
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The systems to be adopted are likely to be complex so that adoption may be slow by comparison
with other similar technologies. Benefit accrual may also lag adoption due to the time involved in
perennial species reaching their full impact.

Improvement in Water Quality

Salinised rivers and streams are having serious impacts on the environment. Impacts include:

e Reduced aquatic biodiversity, for example, salinisation of wetlands in the wheatbelt of Western
Australia is widespread with loss of original vegetation and waterbird populations.
Saline water for irrigation is either not used or is used in conjunction with fresh water.

Water for industrial and domestic purposes (river water and groundwater) often requires
increased water treatment and hence increased costs.

In line with the objective of the investment, it is assumed that water quality improvements,
predominantly lowered salinity in waterways, will be driven by the increase in use of perennials and
the associated reduced recharge. It is assumed that the waterways improved are in the Albany
Eastern Hinterland Catchment in WA. The area of this catchment is approximately 870,000
hectares. A waterway length of 2 km per 1,000 ha is assumed for the total area, providing a total
waterway length affected of 1,740 km.

A willingness to pay estimate (WTP) by households in the community for improved river condition
was derived from Van Bueren and Bennett (2000). This was the WTP estimate of 8 cents per 10 km
of river restored to fishable and swimmable as defined by the EPA in NSW (payment is per year, for
20 years). The proportion of Australian households where the above WTP is assumed
representative is 45%. The value of improvement in water quality is therefore estimated as 45% of 7
million households each willing to pay 8 cents per 10 km of waterways where water quality is
improved. This is equivalent to $25,200 per km of waterway improved. The payment starts with the
adoption of the Evergraze outputs, and continues for 20 years.

However, there may be significant thresholds (e.g. proportion of a waterway improved) before a
significant water gquality improvement is evident.
represented 5% of each waterway in Australia, any impact may be substantially reduced as it may
be so small as not to influence treatment costs or recreational opportunities for any specific
waterway. This is accounted for in an assumption that recognises that only 10% of the advance
towards swimmable and fishable is likely to be achieved from the outputs of the Evergraze
investment.

Summary of Assumptions
A summary of the key assumptions made is given in Table 5.

Table 5: Assumptions for the Valuation of Benefits from Projects HRZ.100, HRZ.201, and HRZ.200

Variable | Value | Source
Farm Size
WA High rainfall 563 ha ABARE
VIC High rainfall 458 ha ABARE
NSW High rainfall 831 ha ABARE
Average for HRZ (equal 617 ha Simple average land areas
weighting ) of broadacre farms in HRZ
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