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1.0 Executive Summary

The Dairy Moving Forward (DMF) initiative is developing a National Pre-farmgate RD&E Strategy and capability plan for the Australian dairy industry.

It builds on extensive work undertaken by the industry and its stakeholders.

A 2008 study on the Future Capability Requirements for Pre-farmgate RD&E in the Australian Dairy Industry
 made recommendations on the need for a national strategy, aligned investment, and integrated service delivery.

At a meeting of major stakeholders in March 2009 it was agreed that three modules of work be undertaken to progress these recommendations. Module 1 of the DMF action plan is drafting the strategy, which will identify priority outcomes, and the goals and objectives for dairy RD&E. It explicitly deals with the management of RD&E capability to meet current and future needs. Module 2 is examining approaches to align dairy RD&E investment so as to implement the strategy and capability plan. Module 3 will focus on practice change to build capability for the future, with particular emphasis on improved extension.

DMF provides the dairy industry’s contribution to the national Primary Industries Ministerial Councill (PIMC) endorsed process of establishing National RD&E Strategies for the primary industry sectors.

Strategic context: opportunities and challenges

The medium to long term outlook for the Australian dairy industry remains positive. Population growth, improved incomes in developing countries and likely constraints on national and international production point to higher prices in three to five years.

The industry is also facing a number of challenges. Dry conditions have prevailed in a number of dairying regions over the last decade, with corresponding impacts on input costs. The competitive advantage afforded by a low-cost pasture base has been eroded by increased climate variability, and for irrigated regions, low water availability.

Dairyfarmers are facing a demonstrably more complex production environment than at any time in the past 30 years with marked increases in the volatility of movements in markets, input costs and farm profitability. This has tested the viability and resilience of traditional farm business systems, with national dairy production declining from 11.3 billion litres in 2001/02 to 9.3 billion litres in 2008/09. The industry is challenged in its ability to develop and maintain the capability to deal with this increasingly complex situation and to build on the currently relatively low level of Total Factor Productivity (~1.2%).

Additionally, the industry must demonstrate a responsible, transparent and efficient use of limited, often community shared, resources and be clearly active in managing its environmental impacts. Performance in this area will impact the cost and access of key production resources and ultimately the industry’s future ‘right to farm’.

RD&E is acknowledged as being a critical plank in the historic and future long term success of the industry. Australian dairy RD&E is now expected to:

· address a broader range of environmental and social issues

· increase productivity to address rising costs and ensure profitability

· drive innovation to keep ahead of existing and emerging competition

There is currently around $95m per year and 217 FTEs dedicated to pre- farmgate RD&E in the dairy sector, however there are concerns that these resources may be declining and not adequately aligned with future industry needs.

In this context, taking the next step to an agreed national approach to dairy RD&E is strongly supported by the dairy industry and its stakeholders. The strategy will identify and address national priorities, and take into account the RD&E requirements of the different dairying regions. It aims to streamline delivery, align investment and reduce duplication. It will ensure our long term RD&E capability and provide increased certainty to our service providers.

The dairy industry has a strong base upon which to undertake this initiative. It has a history of real collaborative activity within the industry and with partners.

Note that DMF focuses on pre-farmgate RD&E. DMF is informed by post-farmgate issues with the sector extensively involved in development of the RD&E strategy.

Strategic priorities

The integrated, multi-faceted nature of dairy production means that, of necessity, the industry must take a portfolio approach to RD&E in order to maximise long term resilience and viability.

Much of the preparation work for DMF has already been undertaken including industry studies; integrated regional state and national priority setting processes for the farm sector; industry intelligence from the annual Dairy Situation and Outlook report; and established planning processes among a number of stakeholders. As a result, a significant amount of alignment and rationalisation with regard to RD&E has already occurred.

The strategic imperatives at farmgate differ slightly by region, by state and by organisation across our examination of the Australian dairy industry. However, there are clearly defined trends, several of which understandably remain consistent with (and expand upon) previously identified priorities.

All strategic imperatives with a generally agreed vision of the need to create a profitable, internationally competitive and sustainable dairy industry.

Through the stakeholder consultation processes of DMF, a set of five RD&E strategic priorities for have been developed for consideration. The priorities are:

· Farm business systems: Assisting farm systems adapt to a demonstrably more volatile business/climatic environment.

· Feedbase: Developing the skills and knowledge that allow us to retain and manage an internationally competitive feedbase.

· People: Providing the people impetus for growth/capacity. Aggressively developing the options for education and training in industry.

· Animals: Driving animal performance.

· Sustainable natural resources: Maintaining access to key production resources.

All of those strategic priorities are underpinned by consistent calls around the need for significant developments in enabling technologies. Although not a panacea for the issues we face as an industry, it is indisputable technology will have a major role to play as we create a profitably sustainable future.
Industry capability planning

The dairy industry must have the RD&E capability to service these priorities, and to meet anticipated future requirements. Decisions must be made around which strategic priorities rank higher or lower to allocate supporting resources. The analysis in this report focuses on both the human capacity required and also considers the existing physical infrastructure.

Key resources have been identified and classified against disciplines, locations and R&D provision institutes across Australia. Consideration has been given to the alignment of those resources and capabilities against the five priority areas and assessments made of the gaps between the required and actual resourcing position. Disciplines under these priorities have also been subjectively ranked in terms of critical need and importance.

Findings indicated that currently there is sufficient research capability in many areas of science. As well, the findings indicate that the dairy industry has made considerable progress over the past three years in addressing ways in which the key priorities of industry can be implemented in more collaborative and sustainable ways. We do not start with a blank sheet.

The key or high ranking disciplines which present as being “underinvested” currently include animal breeding, reproduction, veterinary medicine, farm business systems and the developmental capacity (innovation driver) within People. The latter two are relatively new areas for consideration and pose new challenges.

All the priorities have national reach and are therefore not prevented from being the focus of national investment or collaboration because of strong regionally critical components. An assessment of the available physical infrastructure indicates there are no major opportunities for further infrastructure rationalisation. It shows that, with appropriate collaboration between organisations around agreed priorities, we largely have the physical infrastructure available to proceed.

It is pleasing to note that while the Australian dairy industry is composed of several disparate geographies with their own specific implications for farming systems (eg understanding of the subtropical feedbase and its impact on animals), at least in the research arena they appeared to be significantly catered to.

Options for change

The on-farm environment described in this paper carries several characteristics and presents several challenges with respect to the way we organise ourselves.

Those characteristics include:

1. A developing complexity that demands a cross-disciplinary/cross-organisational approach 

Silver bullets do not exist. Combining disciplines and organisations to address the multilayered nature of our emergent issues (eg climate change and its consequences) is an imperative. The industry requires a joint commitment to collaboration; an elevated transparency of achievement, skills and competencies across industry; and appropriate and focussed critical mass.

2. A developing complexity that requires a strong systems integration

Technological advances are moving rapidly, and are commonly “high challenge” technologies with respect to understanding them and the integration that delivers their on-farm impact (eg automatic milking systems; complementary forage systems; molecular genetics producing higher digestibility grasses and molecular breeding values in cattle). The capacity to innovate — join the idea and science to a demonstrable on farm outcome — is essential. Those who understand the integrative challenge (within farm; across the 

value chain; from science to practice) and can devise and implement solutions are, and will increasingly be, very valuable.

3. A developing complexity that requires an informed and educated industry

People who are better educated, with increased competencies in relevant fields and who have access to quality information demonstrably
 produce more from less. They also seek and find more opportunity amid complexity. Undeniably the dairy industry must commit to the development of general and specific capacities at individual, company and organisational level.

Those characteristics speak to quite specific organisational and developmental needs within industry which will form the basis of our Plan for Change.

Strategy implementation

To implement the pre-farmgate RD&E strategy, Australian dairy stakeholders must now work together to confirm priority investment areas, assess appropriate investment models and determine the plan for change.

An indepth stakeholder workshop is planned for March/April 2010 to refine each of the strategic priorities and their associated disciplines, agree on specific ranking and subsequent investment levels around priorities, and jointly assess capability requirements and organisation of extension going forward.

Appropriate future governance and delivery arrangements to achieve the strategy will be also determined. In the interim, the Dairy Moving Forward Committee with representatives from key stakeholders will continue to oversee the process.

2.0 National RD&E Framework and Dairy Moving Forward
2.1 National Primary Industries RD&E Framework

In April 2005, the PIMC endorsed the concept of “national R with regional D&E”. The concept recognises that basic and strategic research (R) can be provided from a distance, with regional adaptive development (D) and local extension (E) also needed to ensure costeffective innovation within industry.

Subsequently, in 2006, PIMC agreed to a set of principles to facilitate further cooperation between agencies and industry to improve the efficiency and effectiveness of the national farm level RD&E capability. These principles emphasised collaboration, information sharing, continuity of funding, access to capability and reporting.

The notion of collaborative RD&E between agencies is now well established, and in April 2007 PIMC further agreed to develop a national RD&E framework to provide a more comprehensive, structured approach within an agreed timeframe.

The Framework spans 14 primary industry sectors (including dairy) and seven cross-industry sectors – animal biosecurity, animal welfare, biofuels and bioenergy, climate change and variability, food and nutrition, plant biosecurity and water use in agriculture.

To build the Framework, governments agreed that each industry sector and cross-sectoral issue should be explored for its RD&E capacity, research priorities, emerging needs and opportunities. This process would involve consulting with relevant collaborators in each sector to identify resource requirements and implementation issues.

The planned outcomes of implementing the national framework are that:

· Research capability will become more collaborative, specialised, have larger critical mass and be less fragmented across the nation.

· The efficiency and effectiveness of RD&E will markedly improve, even though some additional costs could be incurred providing national linkages and to support delivery of regional development and local extension.

· Agencies will retain and build capability in fields that are strategically important to agriculture and their jurisdictions, while collaboration will provide for a more comprehensive research capability.

· The national research capability will be an integral component of a wider innovation agenda supporting D&E and enhancing more rapid uptake of new technologies.

· Cooperative management of the substantial resources invested by government and industry in research will deliver a more efficient, effective and comprehensive capability and more effective outcomes for industry and the broader community.

For each industry, a lead government and industry agency have been identified. For the dairy industry the Victorian Department of Primary Industries (DPIV) was nominated as the lead governmental agency, and Dairy Australia the lead industry agency. In the case of the dairy industry, the majority of the work is being implemented through the collaborative structure of Dairy Moving Forward.

2.2 Dairy Moving Forward

The Australian dairy industry has been working together for several years to identify and address national priorities, and take into account the RD&E requirements of the different dairying regions.

Dairy Moving Forward (DMF) is an industry initiative to develop a strategy and capability plan to guide the Australian dairy industry’s pre-farmgate RD&E, with initial funding from the Victorian Government’s Provincial Statement.

This reflects a recognition that the long term competitiveness of Australian dairy depends significantly on having an RD&E infrastructure and capability that supports ongoing improvement in farm level productivity and sustainability. DMF builds on considerable work and change within the industry that can be traced back for more than a decade.

DMF provides the pre-farmgate RD&E strategy for Australian dairy, and is the basis for the industry’s contribution the National RD&E Framework. It provides a collaborative cycle of capability development which increasingly aligns resources over time against the agreed strategic plan – all with the purpose of constructing a more internationally competitive and sustainable dairy industry. It is a cycle of development, implementation and review that continually refreshes the strategy and capability plan.
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Figure 1: Dairy Moving Forward – a collaborative approach to pre-farmgate strategy and capability management
2.3 A collaborative approach to national strategy and capability management

In approaching the Framework, DPIV and dairy industry groups recognised the importance of actively engaging all peak bodies and key funders and providers of dairy RD&E in this process in order to ensure mutual understanding and buy-in to agreed outcomes.

As a result the DMF Steering Committee was set up with senior representatives of both industry and government organisations, including:

· Australian Dairy Farmers, Australian Dairy Industry Council

· United Dairyfarmers of Victoria

· Australian Dairy Products Federation

· Dairy Australia

· Research partners

· Department of Primary Industries Victoria

· Regional Development Victoria

· Geoffrey Gardiner Dairy Foundation

The DMF Steering Committee commissioned several background papers to establish some base parameters of future work. These included:

· Freshlogic: Australian Dairy Industry – Focus Areas for Collective Effort (February 2008);

· Harley Juffs and Hugh Oates: Estimates of Expenditure on Dairy RD&E in Australia, 2006-07 (April 2008); and

· Harley Juffs and Hugh Oates: Inventory of Physical Infrastructure and Human Resources Devoted to Dairyfarm RD&E in Australia, 2007 (April 2008). 

Supporting this were prior pieces of work including:

· Priorities for Collective Action for the Farm Sector (regional, state, and national) (November 2005, refer Appendix A);

· State-based dairy plans mostly co-ordinated by the relevant state-based dairy organisations in conjunction with their state department; and

· The annual Dairy Situation and Outlook process – ongoing, managed by Dairy Australia in consultation with an industry committee.

The DMF Committee then commissioned GDH Hassall to review the steps required to align industry strategic needs and RD&E investment, and to manage the capability needed to deliver them in a manner that supported the PIMC process and direction. This review - Future Capability Requirements for Research, Development and Extension in the Australian Dairy Industry, Draft Action Plan - was completed in September 2008. Its key recommendations included:

· Developing an agreed pre-farmgate RD&E strategy – with RD&E capability management needing to be an explicit component of this process.

· Accelerating the alignment between investment and RD&E strategy to achieve industry objectives, requiring the strengthening of alignment mechanisms and pooling resources around common investment in priority RD&E outcomes.

· Continuing the development of a national integrated dairy RD&E delivery system that addresses farmers’ changing needs and utilises new opportunities for knowledge dissemination.

The Hassall review findings were presented to a broad gathering of stakeholders in March 2009. Following this workshop it was agreed that dairy would pursue all three recommendations via three parallel modules of work.

Dairy Australia was authorised by the DMF stakeholders to take the lead role in the first module in this process - to develop an agreed pre-farmgate dairy RD&E strategy.

To do this the team has drawn on a range of work completed in Australia and overseas to develop base positions which were discussed with key industry participants. Dairy Australia also engaged with a range of service providers and funders to develop a greater understanding of both their current and future capabilities and priorities.

It is recognised that significant work has already been done by individual research providers and funders to develop collaborative partnerships aimed at promoting the efficiency and effectiveness of RD&E delivery for dairy. This work allows a clear consideration of how a national framework could consolidate and reinforce existing agreements (refer Appendix B: Current and future dairy pre-farmgate RD&E human capability analysis).

In recognition of the integrated nature of the dairy industry, the project work on strategy development was also informed by discussions with the post-farmgate sector of dairy, and with input from industry participants further up the dairy value chain.

2.4 Principles for success

Stakeholders have agreed that to be successful, Dairy Moving Forward must:

· Active support of key stakeholders

· Driven by senior stakeholders

· Be resourced and structured

· Maintain its relevance

· Have clear and agreed actions

· Be understood and communicated
3.0 Australian dairy industry overview

3.1 Industry statistics
	Value

	> Farmgate
	$3.7 billion

	> Processing
	$12 billion

	> Export
	$2.9 billion – 3rd largest agricultural export (approx 45% of production)

	Volume
	9.35 billion litres

	Employment

	> Farm (direct)
	25,000 in regional areas

	> Post farm (direct)
	15,500 estimate 50% in regional areas

	> Indirect (est)
	

	Location
	Fresh product for Australian market is produced nationally
Export production is focussed in south east Australia

	Physical

	> Farms
	7,924 (12,000 in 2000/01)

	> Land used
	2.4 million ha (2.8 million ha in 2000/01)

	> Animals
	1.65 million cows (2.18 in 2000/01)

	Linkage
	Dairy industry comprises 10% of the beef industry
Dairy industry utilises 16% of grain production – both down spec
product and purpose grown feed grains
Road and sea freight

	Consumer

	> Average Australian 
consumpltion
	0.8 l equivalent per day (330l annual)
- 75% of recommended intake


3.2 Situation and outlook

The Australian dairy industry is operating in an increasingly dynamic and challenging environment, however the medium and long term outlook for the industry remains positive.

Medium term projections of population and income growth, coupled with changes in dietary demands, point to increasing demand for dairy products – particularly from the developing world.

Constraints on capacity for growth in many traditional exporting regions suggests that world milk supply will have difficulty keeping pace with this demand. This offers opportunities for both existing and new players as dairy commodity prices – while remaining volatile – are predicted to trade in higher ranges than has historically been the case, over the next five to ten years.

The Australian dairy industry is well positioned to benefit from this market outlook as an established, competitive and reputable exporter of high quality dairy products to many of the world’s fastest growing markets.

However, the future outlook for Australian dairy is not without challenges.

The competitive advantage afforded to the industry by its low cost pasture base has been eroded by escalating costs of production which are partially the result of increased climate variability and, for irrigated regions, low water availability

There is also an increasing need for the dairy industry to demonstrate improved efficiency to the wider community with respect to certain biophysical aspects of farming including water and nutrient use, and environmental impacts such as greenhouse gas emissions.

Community scrutiny of animal welfare in production systems is also an issue in relation to the industry’s future ‘right to farm’.

At the same time, farmers are facing more volatile movements in markets, input costs and farm profitability. This has raised questions about the viability and resilience of some more traditional farm systems, and challenged the industry’s ability to develop and maintain the capability to deal with an increasingly complex business environment.

However the competitors to the Australian dairy industry also face similar issues.

3.3 The last decade

Australia’s dairy industry has developed as a competitive supplier to domestic and world markets, based largely on pasture-based farm production systems. The availability of relatively cheap, domestically produced grain has encouraged increased supplementary feeding. In south east Australia, this began with the 1982/83 drought and continued through to the early 2000s - driving considerable production growth, although productivity growth was limited. However, pasture remained the key feed input for Australia’s dairy herd over this time.

Feeding systems have continued to evolve across Australia’s dairying regions in response to climatic imperatives and the needs of buyers (for example year-round production for fresh product supply and flatter seasonal production curves for improved factory utilisation). Current systems range from pasture with no or minimal supplementation to total mixed ration systems where cows are lot-fed and do not graze pasture at all. Still, the vast majority of the industry (over 70% of farms) operate systems that incorporate elements of pasture and significant levels of supplementary feeding.

Milk production peaked at 11.3 billion litres in 2001/02 after two decades of largely uninterrupted growth. However, several drought years since 2002/03 have placed farms in a number of regions under considerable biophysical and financial pressure. As a result national milk production has fallen 17% since then to just above 9 billion litres in 2009.

This decline was most evident in the lower Murray Darling Basin where successive years of low water allocations have seen production fall by more than double the national average.

The dry conditions prevailing in a number of dairying regions over much of the last decade have significantly reduced local pasture production. This has meant many farmers have had little choice but to increase the use of grain and other purchased supplementary feeds as a substitute for home grown pasture, hay and silage. As a result, the proportion of farm costs associated with feed — both bought-in feed and the direct costs associated with growing pasture and crops — has escalated over the last five years.

Recent adaptations at farm level have had to occur in an environment of more volatile milk and input prices. As a result, the inter-year movements in farm profitability have increased sharply (see Figure 2).
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Figure 2: Variation in farmgate price and farm cash income (Australian Dairy 1989-2009)

In 2002/03, a combination of lower world prices, poor pasture growth and a rapid rise in prices for grain sharply reduced dairy farm profitability. Profits recovered in 2004 and 2005 based on more “normal” seasonal and market conditions. However, a shortage of local feed fibre in 2006/07 saw input costs rise dramatically. As a result, farm profits fell heavily even though market return for milk remained steady.

In 2007 and early 2008 growing world demand for dairy sustained international commodity prices at record levels and lifted local milk prices to a new plateau. While the product market outlook remained positive, signs were emerging of a more volatile operating environment particularly in relation to future input costs.

The rapidly emerging global financial crisis in late 2008 had a major impact on markets and trade. This flowed through into a sharp fall in world prices for dairy and competing food commodities, and saw a subsequent unprecedented ‘step down’ in local farmgate prices for milk, particularly in southern Australia. Farmers in northern regions, and those supplying domestically focused processors, were partly insulated from the impact by contract supply agreements.

The step-down in milk prices caught many farmers in mid-transition. These farmers had used higher prices as a basis to adapt their farming practices to a more variable and challenging climate. In the process they had increased their debt exposure and, in some cases, their embedded cost of production. This situation is particularly acute in the lower Murray Darling Basin where dairy farmers are being forced to completely reassess their situation and decide whether to continue their business, relocate or exit
. It is, however, not confined to this region with components of the South Australian, Tasmanian and West Australian industries also affected by the impact of high debt-servicing requirements in a squeezed cost-price situation.

Therefore, while the medium term outlook for the industry remains positive, the industry enters the next year with farmers showing considerable levels of uncertainty and reduced confidence in their ability to fully exploit these future market opportunities.

This uncertainty is compounded by projections which suggest that conditions in southern dairying regions will be warmer and drier in coming years. Seemingly farm systems will have to continue to adapt to a more variable climate in order to be sustainable.
4.0 On-farm challenges and opportunities
4.1 A more variable, volatile and complex environment

The requirement for significant productivity gains in the dairy industry is undeniable.

A sustainable, viable industry must be capable of consistently producing a margin above the base costs of production if it is to continue to attract people, investment and growth.

The core costs of production around dairy continue to escalate, driven partially by the need to adapt to a changing and more variable climate. Equally apparently (particularly for export-based dairy enterprises) the return for product remains volatile and for 25 years has not exceeded (on a CPI adjusted basis) the increases in real costs of production. The Terms of Trade for dairy (export based) are decreasing. Our capacity to generate wealth is impaired.

In this environment, in the years between 1988 and 2004 (to pick a representative sequence), ABARE estimates that dairy Total Factor Productivity (TFP) has been approximately 1.89% per year. In the two major states of south east Australia (Victoria, Tasmania) which comprise 73% of Australia’s milk production (2008-09) the relative TFP over this period has been 1.1% and 1.35% respectively.

The evidence is that the TFP in Australian dairying has not exceeded 1.2% since 2003-04.

However, the environment in which we need to make the productivity gains required to grow wealth in the dairy industry is becoming markedly more complex, more volatile and more variable.

This reality significantly increases the degree of difficulty and sophistication involved in how we plan in order to construct a suitable and coordinated path for change into the future.

More volatile?

Figure 3 reflects the year-by-year changes in profitability achieved across the main dairy areas of Victoria from the turn of the century (2000-09). Figure 2 told a similar story while demonstrating (by virtue of its extended time sequence from 1979) that this “degree” of volatility is both relatively recent and considerably larger than previously encountered. Together the graphs show that the increasingly large amplitude in cyclical changes in general profitability have not been confined to a particular area, but relate to the Australian industry as a whole.

Climate variability, beginning with the “1 in 100” year drought of 2002-03, the traditionally global nature of milk pricing and the increasingly global nature of input pricing and availability have played significant roles in this roller coaster ride. The expectation is that this variability in business profit will be an ongoing feature of our environment.
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Figure 3: Farm business profit in three Victorian regions (1999/2000 to 2008/09)

More variable?
Australia is composed of many “different and regional” dairy industries which act in a remarkably cohesive way in order to progress their individual, and our collective, positions.

The key differences are associated with the composition of the feedbase upon which the productive system is based (from tropical, to subtropical, to Mediterranean, to annual pastures, irrigation and rainfed); on the market for milk (domestic or export); and to a lesser extent on the physical nature of the industry location (dispersed, localised) and what this demands of its services.

These differences play a role in the nature of investment decisions we make as an industry, and the nature of investments made within these critical subsystems.

Inherent variability is compounded by the influences of climate, location and market.

	Region
	Annual grass based
	Perennial

rye

based
	Subtropical

Grass

based
	Forage

crop
	Grain/

Conc.
	Purchased

hays and

silages

	Gippsland
	10
	58
	0
	5
	24
	2

	Western Vic
	10
	50
	0
	8
	20
	12

	Murray
	18
	52
	<5
	<5
	30
	1

	Tasmania
	2
	71
	<1
	3
	16
	2

	South Australia
	10
	40
	0
	10
	30
	5

	Western Au
	51
	4
	7
	1
	33
	3

	NSW Coast
	15
	20
	15
	6
	35
	9

	Queensland
	10
	0
	15
	25
	35
	10


Figure 4: Contribution (%) to milk production by feed type

Figure 4 demonstrates the marked variation in the dairy feedbase from region to region across Australia. As climate change causes our environment in key dairy areas to become unarguably hotter, probably drier and more variable in runoff (hence irrigation supply), these dairy regions are differentially impacted. For example, a significantly hotter environment may serve to decrease the utility of perennial ryegrass and hence impact some regions (Tasmania, Victoria) but will have marginal to no impact in other systems (Queensland, Western Australia). The existing, inherent variation across Australia is being compounded by a changing climate.

We have seen a very significant drying in the Southern Murray Darling Basin accompanied by (until the last 18 months) similar conditions across the Darling Downs in Southern Queensland. Irrespective of the root cause (be it drought or the hand of climate) we have seen the need to very rapidly adapt the way we utilise and combine the components of our feedbase (flexible farming systems).

Systems range from very strongly pasture-based, to total mixed ration dairy farming systems. Increasingly constructing a competitive feedbase which can produce a margin above costs is a challenge that requires knowledge and support around the domains of feed quality, feed to feed interactions, animal-diet interactions and animal type. At the same time for most farms the intensity of decision making through a season has escalated as the decisions surrounding the construction of a suitable diet for cows comes more frequently - with increased complexity and consequence.

Additionally, the challenge around successfully deploying a workforce across a widening range of required competencies and tasks in providing for that competitive feedbase (mixing, purchasing, grazing etc) and the adapting farming system is growing.

The size, challenge and expense of the adaptive requirement has, in regions such as South East Queensland, Northern Victoria, the Riverina and the Murray lands of South Australia in particular, resulted in significant reductions in milk since 2001-02 (40% reduction in the case of the latter three regions).

Climate variability is adding a further layer of complexity and change to an already varied national picture.

As a further and final contributor, the primary milk market supplied by farmers (ie. domestic or export) within a particular area further determines the nature of milk pricing received, with flow on impacts on the type of production system demanded by the market.

Within each system individual farms face a combination of factors such as debt to equity levels, age, education, location, motivation, risk profile and size, which cause each farm to make slightly different decisions and to have slightly modified needs to the farm next door.

We are beset with significant, and increasing variability in the farming systems we seek to service.

There are solutions: the change we seek exists somewhere already

Many farms are already implementing the required changes: the industry must understand those adaptations, then build from and share them.

There is a seemingly expanding range of farm business performance in the data sets of industry
. For example, in 2008-09, in the very challenging environment of Northern Victoria (lowest recorded water allocations, 30% reductions in milk price through the season, predominantly Partial Mixed Ration systems), the average Return on Capital in DPIV x DA Monitor Farms averaged 3%, the top 25% of performance averaging 9%. Similarly, remarkably broadly based ranges existed in the other regions of Victoria for 2008-09.

Farmers innovate to develop systems that suit the conditions under which they need to farm. Innovation in systems and management skill that can better withstand the variability and volatility we have discussed exists. We need to identify those systems, recognise their features and support (with appropriate RD&E) the capacity of those farms to generate a sustainable profit.

This observation speaks to the need to work with farmers and extension professionals to better understand the innovation that farmers have already driven (management based; technically and systems based) and help to develop, and disseminate, those learnings. Issues of risk management, systems integration and marginal analysis (economics) are naturally involved in such understanding

More complex?

Farmers need to have the confidence, skills and information to make dynamic decisions in an increasingly complex on-farm and off-farm environment.

Confidence is critical to high quality decision making, and confidence ebbs and flows – at personal, organisational and industry levels. At an industry level, confidence can be built or decreased depending on, for example, the quality, consistency and unity with which information is made available.

Increasing globalisation has meant that issues such as biosecurity, food security and energy security can impact the availability of markets and the cost and accessibility of inputs (eg fertilisers and grains). Emerging community consciousness around environment, sustainability and resource use (land, water, animals, transparency of practices, nutrients) impact the terms under which we choose to or are permitted to farm and trade.

Changes in the way humanity inhabits the earth (eg escalating fossil fuel emissions) influence the way our climate behaves, or changes. In turn, climate change influences resource availability, usage patterns, cost (water, grains, forage supplements etc) and promotes significant and rapid discussions around the methods under which change to a more preferred
(or different) outcome can be achieved — be it through voluntary change, through regulation (emissions trading?) or through incentive.

Emerging technologies (molecular genetics of plants and animals; automatic milking systems; remote sensing; reproductive and rumen physiology) are, in the minds of our farmers and the broader industry, essential in providing the optimism for, and a productivity basis for, the medium term future. Industry believes that technology is a key enabling factor around future growth
. However farmers also understand the difficulty inherent in continually constructing significant true productivity gains in our increasingly complex systems. Breakthrough technologies represent one way of introducing a significant (if not quantum) move forward in our productivity and addressing some of the emerging compliance and productivity issues (eg greenhouse gas emissions) of our time.

However new technologies bring with them particular challenges with respect to how we successfully adapt them to our farming systems while maintaining a significant amount of their perceived benefit. Systems can quickly dampen the impact that individual technologies exhibit in isolation. Consistently it is the adaptive capacity of people which allows us to take advantage of the opportunities that technology produces – as witnessed by the overwhelmingly and consistently re-emergent truth that it is the ability of management to synthesise diverse resources that truly matters in driving profitability.

Concerns about and the absolute need to understand these global and technical issues now overlay the more traditional concerns surrounding dairy farming (eg reproductive performance of cows, pasture and forage utilisation, business success and risk, workforce management) and add to the task of preparing and supporting our dairy farmers in the most appropriate way as we make decisions around RD&E investment for the future.

4.2 Implications for RD&E organisation

The on-farm environment described above carries several characteristics and presents several challenges with respect to the way we, as an industry, organise ourselves.

They include:

1. A developing complexity that demands a cross-disciplinary/ cross organisational approach

Silver bullets no longer exist, if they ever did. Combining disciplines to enable the multilayered nature of our emergent issues (eg climate and its consequences) to be addressed is an imperative. Developing solutions and the required level of resourcing to address those solutions will increasingly need the collaboration of not just science-based entities, but quite different organisations (eg milk companies, government agencies) if the required capabilities are to be mustered and focussed on issues of mutual benefit. Capacity building is just not an individual pursuit; it can be built at cross organisational and cross industry level.

Competencies/features demanded:

· Connection

· Transparency of achievement, skills and competencies across industry

· Critical mass and entirely focussed investment of limited funds (efficiency of delivery overhead management; cross organisational understanding)

2. A developing complexity that requires strong systems integration

Technological advances are moving rapidly, and are commonly “high challenge” technologies with respect to their understanding and the integration that delivers their on farm impact (eg automatic milking systems; complementary forage systems; molecular genetics producing higher digestibility grasses and molecular breeding values in cattle). The factors at play on and around the farm environment are building in number and are interacting — influencing the construction of our systems, our policy settings, the entire framework in which we are seeking to sustainably increase our productivity. The capacity to innovate — join the idea and science to a demonstrable on farm outcome — is essential. Those who understand the integrative challenge (within farm; across the value chain; from science to practice), and can devise and implement solutions are, and will increasingly be, very valuable.

Competencies/features demanded:

· Systems capability

· Modelling expertise

· Cross-disciplinary connection

· Developmental capacity (linking the science and the idea with the on-farm reality

3. A developing complexity that requires an informed and educated industry

People who are better educated, with increased competencies in relevant fields and who have access to quality information demonstrably
 produce more from less. They also seek and find more opportunity amid complexity. Undeniably the dairy industry must commit to the development of general and specific capacities at individual, company and organisational level.

Competencies/features demanded:

· A national extension and education platform

· An agreed competency and skills framework for industry development, supported by an industry “library of resources” and delivery capability

· A consistent RD&E priority setting process within industry

This analysis considers the current capabilities against strategic priorities, and the implications for future capability requirements and planning. Consideration is given to how easily and effectively Australian dairy can leverage off existing R&D capabilities both overseas and in other livestock sectors of Australian agriculture to achieve its strategic aims.
5.0 Capability – now and for the future
5.1 Current capability

In 2007, Harley Juffs and Hugh Oates completed a review for industry — A View of Investment and Infrastructure in the Australian Dairy Industry.

The review received input from more than 250 funders and providers of RD&E in Australia including government, industry, research, commercial sector, consultants, professional and product service providers and identified expenditure of $150m in dairy RD&E in 2007, $95m of which emanated from the pre-farmgate area.

Compared to the audit taken eight years previously, this review showed a 20% real reduction in RD&E funding at the farmgate and a similar reduction in the human resources applied to RD&E.

In addition to the current investigation and discussion, the capability and capacity of dairy R&D in Australia has been recently reviewed by Harley Juffs and Associates (2007), GHD Hassell
 (2008) and to a lesser extent, by Dr Peter Doyle (2008) who assessed the research capability and capacity in dairy science in south east Australia for the Future Farming Systems Research Division (Department of Primary Industries, Victoria).

A broad summary of those studies (not incorporating Noble and Coats) is displayed in Tables 1 and 2 below. Table 1 suggests that 217 FTEs (including farm staff) are available to participate in pre-farmgate dairy RD&E across Australia with almost 40% of those present within DPIV.

Table 2 identifies the placement of 48% (107 FTEs) of these by science discipline, showing the most significant presence to be in animal breeding (11%); plant nutrition and agronomy (18.5%); and in animal nutrition, including growth and development (16.7%).

Table 3 highlights the types of agreements and programs that have been instigated in the past three years in order to develop solutions for this changing resource base.

Table 2. Approximate number of FTEs devoted to dairy science in the main R&D providers to the Australian dairy industry

	State
	R&D Provider
	Total FTE in dairy science R&D, including farm staff

	Victoria
	Dept of Primary Industries
	86.1

	
	University of Melbourne
	23.2

	NSW
	University of Sydney
	19.5

	
	Dept of Primary Industries
	18.4

	Queensland
	University of Queensland
	6.5

	
	Dept of Primary Industries & Fisheries
	18.4

	
	CSIRO
	9.0

	Tasmania
	TIAR Dairy Centre
	19.8

	Western Australia
	Dept of Agriculture & Food
	15.2

	
	CSIRO
	1.0

	Total
	
	217.4


Table 3. Number and source of key FTEs that provide the scientific disciplines that support dairy science in Australia (adapted from Harley Juffs)
	Discipline
	ASRC discipline code
	Key R&D FTEs
	R&D providers who contribute the majority of this discipline for the dairy industry

	Animal breeding
	300401, 270299
	12.4
	MU, DPIV, University of Sydney

	Plant improvement
	300203
	7.3
	DPIV

	Plant nutrition and agronomy
	300202, 300205, 300201, 300299
	19.8
	MU, DPIV, U Syd, TIAR, QDPI&F

	Animal nutrition, including growth and development
	300403, 300406, 300499
	17.9
	MU, DPIV

	Animal reproduction
	300402
	3.8
	

	Animal welfare and Behaviour
	300404
	2.0
	AWC (MU/DPIV)

	Milk harvesting
	
	3.0
	DPIV/University of Sydney

	Veterinary medicine
	300501, 300599
	4.8
	MU

	Soil and water
	300101, 300103, 300105, 300199
	9.6
	DPIV, TIAR

	Environmental sciences
	300801, 300803, 300899
	9.7
	MU

	Social research
	300901,309902
	6.8
	MU

	Economics
	340201
	2.4
	MU

	Others
	280399, 300405, 300903, 300999, 309901
	7.5
	


5.2 Current collaborative solutions

The dairy industry is well on the way to a collaborative approach for pre-farmgate RD&E. It has invested in major collaborative ventures in order to address the current and future operating environment and the capacities required. These investments are not the entire solution, but provide some essential structures and capability-building mechanisms, and a framework for our “change plan”. Table 4 summarises the collaborative ventures. More detail can be found in Appendix D.

Table 4. Collaborative programs now in place for Australian dairy RD&E

	Collaborative Agreement
	Principal Partners
	Intent

	Dairy Extension Centre (Victoria and South Australia)
	Dairy Australia 
Dept of Primary Industries (Vic) South Australian Research and Development Institute (SARDI)
	Maintain and build change management capability

	Tasmanian Institute of Agricultural Research
	Dairy Australia 
TIAR
	Maintain and build RD&E capability around natural resource management, business management and feedbase

	Victorian Dairy Initiative
	Dept of Primary Industries (Vic) Dairy Australia
	Maintain and build critical mass and capability to support existing and emergent farming systems

	National Centre for Dairy Education Australia
	Dairy Australia 
Goulburn Ovens TAFE 
Partner provider network of TAFEs across Australia
	Drive sustainable profitability through the significant elevation of competencies and skills provision into the industry

	The People in Dairy
	Dairy Australia 
NCDEA 
Dept of Innovation Industry & Regional Development (Vic) Dept of Education, Employment & Workplace Relations (Federal)
	Build capability for management of the people resources on dairy farms and industry-level workforce planning

	Dairy Futures CRC
	Dept of Primary Industries (Vic) Dairy Australia 
La Trobe University 
PGG Wrightson Seeds 
Genetics Australia Cooperative plus 11 other participants
	New opportunities for productivity growth and sustainability 

	Future Dairy
	Dairy Australia 
Dept of Primary Industries (NSW) 
University of Sydney 
DeLaval
	Build capability in farm systems research


6.0 Establishing future strategic objectives and priorities
6.1 Determining key priorities for RD&E investment — 2009 and beyond

The dairy industry has a framework for a national RD&E priority setting process that has resulted in a listing of RD&E priorities for the dairy industry (Australian Dairy Industry Priorities for Collective Action for the Farm Sector, November 2005). The background around that process is provided in Appendix A.

The broad priorities recognised in 2005 were around:

1. Farming systems and business culture

· Profitable farm businesses

· A strong business culture, with elevated business management skills

· Access to highly capable and trained service industry

· The construction of diverse, efficient and adaptable farming systems

2. The people in dairy

· The attraction of high quality people into dairy

· The satisfaction and retention of existing dairy people

3. The capacity of our industry to compete for limited resources
· Effective Competition for land, labour, water and capital

· Dairyfarmers recognised as being responsible practitioners

· The respect and support of the wider community

Clearly though, the national RD&E priority setting process is not (and has not been) the only process by which dairy RD&E priorities are sourced and ranked. Each major organisation, and in some cases major dairying regions
 have their own strategic plan and ranking of RD&E priorities which fed into the national priority setting process. Sensibly, all processes recognised (as Dairy Moving Forward does) that priorities will change over time as the context in which we dairy changes.

In general, the strategic imperatives at farmgate differ slightly by region, by state and by organisation across our examination of the Australian dairy industry. However, there are clearly defined areas of concern, several of which understandably remain consistent with (and expand upon) the identified priorities in 2005 above.

All strategic imperatives are overseen by a generally agreed vision around the need to create a profitable, internationally competitive and sustainable dairy industry.

The 2008 GHD Hassall report reviewed encapsulated and summarised its key priorities and areas for capability investment in Table 5 and Figure 5 below. Those broad priorities remain consistent with our subsequent discussion with dairy organisations across Australia.

Table 5: Industry impact objectives for pre-farmgate dairy RD&E

	Profitable, competitive and sustainable dairy farms

	Productivity gains
1. Improve pasture productivity (including GM).
2. Optimise feed/forage conversion.
3. Improve herd productivity (including GM).
4. Improve feeding and milking systems.
5. Improve soil health.
	Sustainability improvements
6. Improve returns from co-products and waste streams.
7. Increase water use efficiency.
8. Reduce greenhouse gas emissions.
9. Ensure stringent nutrient balancing.
10. Increase proactive welfare practices.
11. Ensure resilient food safety practices.

	Effective business systems
12. Optimise farm configurations (business and layout) for profitability, competitiveness and sustainability (flexibility, resilience).
13. Develop and sustain a culture and capability of innovation and learning.
14. Develop more effective/relevant ‘whole of enterprise’ decision systems.
15. Develop tools for monitoring and assuring farm performance and tracking market trends.

	Industry adaptation and responsibility
16. Improve management of climate variability and resource security.
17. Improve investment attraction of the industry.
18. Facilitate adoption of GM technology by customers, community and producers.
19. Enhance sustainability accountability and freedom to operate.
20. Enhance foresight and adaptation to emerging issues and opportunities.


Figure 5: Major areas of required pre-farmgate dairy RD&E capability
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Those subsequent discussions, part of the Dairy Moving Forward consultation process, have caused us to finally represent the RD&E priority areas for investment around five, key, linked imperatives (Figure 6).

Those key imperatives are underpinned by the consistently mentioned enabling construct of “leading edge technologies”.

Figure 6: Priority RD&E areas for a sustainable and profitable Autralian dairy industry
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6.2 Five strategic priorities explained

Feedbase: Developing the skills and knowledge that allow us to retain and manage an internationally competitive feedbase

Our feedbase is diverse and increasing in diversity. The natural diversity is driven by Australia’s 3000km north-south and east-west spread of longitude and latitude creating disparate feedbases from tropical to Mediterranean. These core feedbases are then being differentially influenced by climate and their varying access to the key production resources such as water, grains, fertilisers and land.

The basis of our often-described competitive advantage in global milk production (home grown pastures and forages) still exists, but is diminishing in relative importance within some key regions. This is due to the combination of reduced rainfall/irrigation water to support home grown pastures/forages and the increased use of purchased feeds in order to support higher levels of per cow milk production.

An imperative, therefore, is to assist emergent systems best understand the nutritional impacts and tradeoffs of various combinations of feed and how diet formulation and presentation impacts animal performance. That then needs translation into a system-wide knowledge of the cost of production – against which income (and then margin) can be measured.

The opportunity is increased flexibility and system performance; the threat is margin loss and milk loss.

Animals: Driving animal performance

Improvements in Total Factor Productivity across the dairy industry have been modest across the past 20 years with estimated rates of improvement oscillating (most recently downwards) between 1-2% per year. Improvements in animal productivity primarily driven through escalating genetic capacity (Australian Selection Index) have contributed up to one-third of those gains. Genetic gain is significant, embedded in our system input (cows) and cumulative in impact. Currently there is a curious juxtaposition where there are clear potential barriers to the continuity of this historic level of performance (funding, education, data capture and integration, software, hardware, personnel) at the same time at which the technical opportunity (molecular breeding values; marker assisted selection) is nearly unparalleled in breeding history.

Having sufficient control of breeding performance in order to optimise farm profitability and cow health and longevity is an issue. The interaction between emerging farming systems and the reproductive performance of the herd within them invites investigation.

Developing highly profitable and sustainable animals which cater for our unique Australian dairy systems and the emerging challenges (eg GHG emissions, longevity by system, fertility by system) presents itself as a clear priority. A strategy that can provide for the processes, funds and expertise to allow this to happen is key.

Farm business systems: Assisting farm systems adapt to a demonstrably more volatile business/climatic environment

This priority recognises the increasing volatility of the climate and business previously discussed and our need to work, particularly with systems experts (such as farmers) in further developing the adaptations and skills to manage that volatility. That volatility is generated by a mix of challenges including the apparently escalating and potentially climate-driven variability in seasonal conditions and its impact on farming systems (input costs, input access, risk management). The impact of volatile international trade conditions on milk price (particularly export-based pricing) and the increasing global impact on costs and access of inputs (grains, fertilisers) is also considered.

Adaptation and mitigation investments are required. Adaptation investments are more broadly the investments that inform tactical decisions around farming systems. These include more flexible feeding; dietary manipulation; changed pasture composition; complementary crop and pasture systems; time of calving and extended lactation investigations. We have a significant, current applied investment in these areas.

Climate change is inducing a significant investment around mitigation against the impact of our systems (primarily animal impacts; nitrous oxide) on climate drivers (greenhouse gas emissions). This is, arguably, a longer term more strategic investment.

Systems need the application of strong business competency. There is an inarguable need to continue to promote an inquisitive business culture across Australian dairy farming. The degree of monitoring, interpretation, comparison and enquiry around the performance and opportunities within the farm (physical, financial, people) is generally considered to be suboptimal.

The constraints to significantly lifting performance in this area are understood to varying degrees. Our cross-industry ability to understand and stimulate this environment, so that overall farm performance improves, remains a challenge. Our empirical capacity at some critical points (farm management economics; change management expertise) is limited.

People: Increasing the skills and capacity of people, aggressively developing industry education and training options

The requirement to build the capability of our human resources has been a strong priority within industry for 30 years. “Attract, retain, develop” has been the catchcry. With escalating complexity, this need is now greater than ever. The challenge associated with attracting, retaining and developing people within agriculture, and dairy in particular, is significant as “the war for talent” escalates and the choices people have, and make, expand.

Competitive advantage is driven by the skills and knowledge of the people involved in dairy at all levels of industry participation. Capacity can be built and it is clear that increased capacity allows the industry to take better advantage of opportunities as they arise; and to perform more effectively and efficiently. Increased capacity will allow dairy to achieve improved outcomes from available resources.

Sustainable Natural Resources: Maintaining access to key production resources

Maintaining the right to access and utilise, and managing the costs and availability of key production resources exists as a priority in all our dairying regions. The dairy industry is a responsible and effective user of the resources in question (land, water, animals, energy, nutrients) and wishes to be seen as such in the wider community, including the domestic and international trading community.

Competition for resources (tourism, environment, community, urban expansion) is increasing. Scrutiny of practice and requirements for transparency (eg nutrient use; animal welfare; water utilisation) are increasing and welcomed by dairy. Legislative “risk” is a potential access and pricing issue associated with resources (GHG Policy; water policy) and so it is clear that dairy needs to be articulate and well informed about our own performance and the science and practice underpinning that performance.

6.3 Additional factors which impact on priorities

All of these strategic priorities are underpinned by consistent calls for significant developments in enabling technologies. Although not a panacea for the issues we face as an industry, technology will have a major role to play in helping farms create a profitable, sustainable future.

In the short term, industry’s approach to these priorities will also need to take into account the extent to which climate change (and related changes in government policy and social attitudes) may affect industry’s capability to adapt profitably to a changing biophysical environment.

7.0 Ranking the priorities

7.1 The most pressing of the pressing priorities

While there is clear consensus on the broad R&D priorities for dairy, two pressing issues remain for consideration. These are:

· The extent of our capacity to service those priorities as an industry both now and over the next decade

· Whether specific priorities should rank higher or lower in terms of future investment needs and resource allocations.

Achieving a more “granular” sense of the future ranking of these agreed priorities (and the extent of any current or future potential capability gaps) is essential. As we commence the task of juggling resources and creating agreements and partnerships that will deliver appropriate industry outcomes (while giving due consideration to the strategic needs and mandates of individual organisations).

This common understanding is also needed given the very strong likelihood that there will be ongoing pressures on the financial and human resources available to address dairy’s R&D priorities in coming years.

7.2 The current allocation of industry resources by priority area (2007)

The Dairy Moving Forward process has “refreshed” the data of Juffs and Oates (2007) and assigned them against the recognised priority areas (Figure 7 below). The aggregate investment represented in this pie chart is $95 million per year, pre-farmgate.

This indicates that just over a quarter of current investment — 26.5% or $25.17 million per year — is currently invested in the Feedbase area, while 9.6% or $9.1million per year is invested around the People area.

The investment profile identified in this report aligns strongly with the investment priorities of Dairy Australia (Figure 8). This is to be expected and assumed given Dairy Australia’s role in the industry and exposure to the priority setting processes and outcomes of the broader industry. Noteworthy, however, is the “lead” investment occurring through Dairy Australia in the areas of Business and Systems and People.

Figure 9 shows a breakdown of current industry investment from a human resource (FTE) perspective between research and development and extension capabilities.

These allocations are dynamic and will adjust as industry partners review their investments in the light of changing business environments and program outcomes. As highlighted earlier in this paper, there will effectively be a build in industry commitment to Animal Performance in the 2009/10 year based on the investment in a Recurrent Funding Agreement between Dairy Australia and DPIV around (i) the nutrition and systems capacity at Ellinbank Research Institute; (ii) the investment around the CRC for Dairy Futures; and (iii) an escalating investment in the Australian Dairy Herd Improvement Service (ADHIS).

Figure 7: Pre-farmgate investment, by priority area, across the Australian dairy industry (Juffs and Oates, 2007)
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Figure 8: Dairy Australia investment against key priorities (2008/09)
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Figure 9: RD&E FTEs against key priorities
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Reconsidering the profile of industry resource allocations
The integrated and multi-faceted nature of dairying makes it clear that any future RD&E strategy must continue to take a portfolio approach to investment rather than rely on one area of specialisation to drive future profits and sustainability.

Clearly, our capacity to grow and utilise feed on the home milking area will remain a key driver of future productivity and profits. Therefore, investment in plant improvement, plant nutrition and agronomy will remain important to the industry. However maximising the genetic gain from our animals will also be important.

This suggests that consideration must be given to whether the allocation of investment across dairy RD&E should continue to follow a similar path as we go forward or whether some shifts in resourcing are appropriate to meet the challenges that are deemed most critical.

The broad nature of the agreed priorities means that they do not easily lend themselves to a ranking exercise. To offset this the authors have drawn on industry discussions to develop an expanded group of R&D disciplines that fall within the agreed priorities (Table 6).

Section 7.4 below assesses these disciplines against several criteria (including existing industry capability, potential impact on farm profitability, ability to leverage off existing knowledge bases in other livestock industries or overseas) to establish a more refined ranking for future investment across the five agreed priority areas for the dairy industry.

This ranking is necessarily subjective and requires additional industry dialogue and discussion. However, it is intended to provide some guidance on those areas where the dairy industry would most likely benefit from an increase of current investment levels or, in a constrained financial environment, where a shift in funding emphasis (either up or down) may be warranted to best meet emerging industry challenges.

Table 6: Key investment priorities – A further division

	Agreed Priority
	R&D Discipline

	Feedbase
	Plant Improvement
Plant Nutrition and Agronomy

	Animals
	Animal Breeding
Animal Nutrition
Animal Reproduction
Welfare and Behaviour
Veterinary Medicine
Milk Harvesting

	People
	

	Resource Management
	Climate Change/Water
Nutrient/ resource management

	Farm Business Systems
	


7.3 Matching the priorities and capability

The following section assesses the disciplines identified for each priority area in Table 6 against industry capability. See Appendix B for more detail.

Priority area: Feedbase

Plant Improvement: Adequately addressed at the science level, although integration into farm business systems needs to be developed

Capability in plant breeding is adequately resourced, with significant capacity at University of Queensland (St Lucia), Victorian Agribiosciences Centre (DPIV) and Hamilton Pastoral Research Institute. This capability will be enhanced through the Dairy Futures CRC, and the resultant scientific and commercial partnerships.

Increasing resources are being applied to breeding cereals and other crops for livestock feeding (grains and plant). There is limited capability in plant breeding for “out-crossed species” in Australia, with most of this capability limited to DPIV.

A strong science capability will need to be matched by an organised and increased competency around the commercialisation/path to adoption.
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Plant nutrition and agronomy: A lower priority and adequately resourced

The disciplines surrounding crop and pasture production are critical for improving dairy productivity in light of the effects of climate change and reducing resources such as water and land availability.

There appear to be adequate resources in the Departments of Agriculture, CSIRO and the major universities to support the dairy industry in these areas.
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Priority area: Animals

The role of the animal within the system, and the impact of the system on the animal, is an emergent concern in the industry. The system-by-animal interaction has the potential to greatly influence the sustainable profitability of a farm either through impaired performance (lameness, infertility, low forage consumption) or through our failure to understand or fully research the options available when fitting an animal to a system (GHG impact, productivity potential in the feed-by-animal interaction). The role and place of the animal in our systems will come under increasing scrutiny from a resource and climate perspective (GHG emissions; land use; nutrient flows) and from a welfare and ‘right to farm’ perspective.

Animal Breeding: Needs an Australian approach, and this is supported by the new CRC

Animal breeding (quantitative and molecular genetics) is a key underpinning capability. The progressive and cumulative improvement of our national herd arguably contributes up to one third of the annualised increase in Total Factor Productivity in the past 30 years. The challenge exists to maintain and build this contribution as new farming systems evolve, requiring specific genotypic and phenotypic traits.

There is capability in this area. However the importance of molecular breeding tools, supporting quantitative genetics, education and data and software management skills are increasing and require additional capability and capacity.

Until the announcement of the successful bid for the Dairy Futures CRC capacity in this domain required classification as inadequate; it is a core dairy industry requirement and we are in a time of rapidly increasing need. The advent of the CRC has elevated the ‘Progress against Requirement’ ranking but still the current capacity must remain listed as Inadequate.

Breeding is an internationally-based discipline. However the requirement to closely integrate the varied Australian environment with the breeding objectives of the Australian dairy herd means the data collection, ownership and interpretation process underpinning the breeding program must be critically Australian.
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Animal Nutrition: Generally well resourced but with some gaps to be addressed

The increasingly complex and varied (subtropical, tropical, Mediterranean, annual, grains, byproducts etc) nature of feeding systems in Australia; the need to understand responses to feed (feed x feed, animal x feed interactions) and the dominance of strong per cow and per hectare performance relative to “bottom lines” places this capability as core to our future.

Our current analysis places this capability as bordering on being inadequate in construction and of increasing relevance to the development of profitable farming systems. Additionally methane production (the rumen; our feedbase) and animal type (animal efficiency) lie at the core of some of our key future challenges around GHG mitigation. Understanding nutrition will play a role in reducing our environmental footprint.

This requirement is currently being partially addressed through the 2009 signing of a Recurrent Funding Agreement between Dairy Australia and the DPIV – to be centred at Ellinbank. Two senior ruminant nutritionists, with accompanying technical support, have been recruited to support this DPIV Dairy Industry Initiative program in farming systems and join a strong capacity (Dr Bill Wales) relocating to Ellinbank.

An apparently strong basis for collaboration exists across Australia in this capability with capacity at the University of Queensland, CSIRO, University of Melbourne, University of Sydney, DPIV Ellinbank, Vasse (WA) and TIAR.
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Animal reproduction: A critical importance area with significant capability gaps, but opportunities to collaboratively address this (across industries and countries) may be appearing

The reproductive performance of our herds remains an issue of nagging concern. Specific important components of performance are well researched and documented (eg management techniques around heat detection, submission, condition of cows, heifer size) yet at the systems level many of our farms continue to have high wastage rates or calving patterns that do not meet management requirements.

At the same time, the capability surrounding dairy reproduction (basic and applied research) in Australia is at a relatively low level. Our analyses provide an inadequate ranking to this capability while re-affirming its core importance and increasingly apparent need (0-5 years).

There needs to be an increase in capability in dairy reproduction. Consideration may be given to filling this gap through reproduction resources from other animal industries (beef) or dairy reproduction capability in New Zealand. Base resources do exist at CSIRO Division of Livestock Industries, University of Melbourne and the University of Queensland.
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Lactation Physiology: Core capability exists but needs nurturing with postgraduate level research

There is a requirement around better understanding the physiology of lactation; selection of animals for longer lactations; understanding the mechanisms around udder involution and reduction in milk production; and understanding the feedback mechanisms governing volume and composition within the udder.

Capability is important and does exist at University of Melbourne and University of Sydney but needs nurturing with potentially additional postgraduate or project-based investment.

Welfare and Behaviour: An area which appears adequately addressed in part through cross industry and international collaboration

Almost all regions report the upwelling of community interest in the welfare of our animals, both domestic and (in Tasmania in particular) the welfare of native animals that compete with dairy for our grassland resources. Our knowledge of the behaviour of our animals, the way the production environment (in particular) interacts with them and hence their daily welfare is arguably suboptimal; although we are well positioned in terms of our documentation of Best Management Practice across key areas of animal health eg udder health. Building our knowledge and industry position around welfare and behaviour is an increasing need that is core to dairy maintaining its value proposition with the community.

Our current assessment classifies welfare and behaviour R&D as being inadequately resourced but a core requirement of increasing need in the next 0-5 years.

The Animal Welfare Centre (DPIV/Melbourne University) has capability in welfare and behaviour R&D that has traditionally supported the intensive animal industries. This research capability is transferable to other animals, including the dairy industry.

Base capability exists in NZ (DairyNZ), particularly around behavioural research. Capacity also exists within DPIV at Ellinbank and at Melbourne University and through the University of Queensland. Dairy Australia has Welfare and Behaviour support and monitoring resources provided through the Technical Issues Group.
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Milk Harvesting: An important area for productivity improvement that needs more focus to ensure promising innovations are delivered and integrated into farm systems
Milk harvesting remains a very significant consumer of time and labour on dairyfarms that are increasingly time and labour poor. This is particularly the case as herds increase in size and exceed the capacity of the traditional family unit to conduct all the daily required tasks.

Milk harvesting expertise is now mostly held in the private sector by multinational suppliers of dairy equipment. However the willingness and ability of the private sector to service their installations (machine testing, servicing) in a physically reduced and fragmented dairy industry is anecdotally diminishing.

Automation of the milk harvesting process is proceeding, currently primarily through the self milking of cows and automatic placement of teat cups (robotic milking). When discussing Voluntary Milking Systems we not only refer to the “point-of-milking” robotic technology but also the farm systems research that effectively incorporates that automation technology and answers the systems questions around cow movement, mastitis, heifer management, feeding and pasture utilisation, reproduction etc. Further developing the systems knowledge and capability that supports the introduction of this “high challenge” technology is important. Such research is in place at the University of Sydney. The development and implementation agenda needs further construction.
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Veterinary Medicine: A gap is emerging in veterinary capability that needs to be addressed

There is an apparent gap in teaching resources for and recruitment of graduates who wish to further develop their capability to service the large animal/dairy industry. The University of Melbourne has been the traditional supplier of graduates for the dairy industry and, in conjunction with Dairy Australia, intends to expand their tutor program at large veterinary practices as well as explore the feasibility of re-introducing the Dairy Veterinary Masters Program that was successful in the 1990s in producing a group of dairy specialist veterinarians. Sydney University has also signalled the presence of a significant issue in this arena.
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Priority area: Resources

Natural resource management: A critical area that seems to have adequate capability

There is an undeniable increase in community scrutiny around the way we utilise the limited and potentially community shared resources of land, air, water, animals and vegetation. The products arising from that utilisation are increasingly chosen to be consumed on the basis of the efficiency and ethics of the production system involved in their delivery to the consumer. These trends give rise to an increased need for environmental monitoring and recording, transparency in production systems and best practice processes across the value chain.

Key disciplines applied to natural resource management include soil and water sciences and environmental sciences, including nutrient management. Disciplines associated with land use planning, value chain management, social science and systems monitoring are becoming more prevalent.

Clearly, the impact of our production systems on GHG emissions is an escalating area of interest that appears to be relatively well catered for in terms of research capability.

At this stage our review indicates that (provided funds are available) the dairy industry can source adequate personnel and institutional support to address key resource issues, particularly in Victoria, Tasmania and Western Australia. Those resources are being applied now and should remain available in the future. Our qualitative assessment rates this priority as being core to the industry future but with adequate capacity that should be maintained at roughly current levels.
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Priority area: People

People: A critical and complex area in which significant development of capability is needed

There are many aspects, and strands to the overall industry strategy, within the people capability area. The key requirement that is critical and significantly reducing in some production areas is the extension/developmental capacity within industry.

We discuss RD& E as being crucial to the innovation process. Innovation is the conversion of the idea to a commercial outcome on farm and within the value chain. T.S. Eliot (The Hollow Men) once wrote “Between the idea and the reality falls the shadow”. Although not referring to innovation per se, it could eloquently explain the trials lying between having a technology or an idea and its conversion to value for farmers/industry.

Almost inevitably, a critical point in the innovation process will arise when a specific idea or technological advance is adapted to perform a productivity enhancing role at the “point of practice” by farmers/advisory professionals. Integration and developmental capability is critical to the innovation process. Understanding how to interpret and anticipate the potential impacts of an intervention or environmental change at a whole farm level is important. Additionally we must understand the whole farm impact if we are to assess the economic benefit at the margin.

In a significant sense this particular area of capability (developmental/extension/farm systems) speaks also to the need identified in Farm Business Systems below.

Farming Systems and Developmental capacity that will provide an avenue to market for some critical technologies and assist us negotiate our increasingly complex environment has been identified in this report (and numerous previous works
) as an important critical need as new technologies (eg molecular genetics) come on line. Currently that professional developmental /innovation capacity is available and arguably growing, but is disparate and requires coordinated connection and support.

As previously mentioned, there are several dimensions to the capability question whose expansion is beyond this paper. They include:

· The role of private service providers in adding to or providing innovation and systems and integration capability

· The role of development, extension and education in the public sector

· The integration of extension and education

· The utilisation of farmers as significant sources of innovation

The Innovation and Change Management Group within Institute of Land and Food Resources at the University of Melbourne has provided considerable support to the dairy industry (and to the broader agricultural industries through the On the Fast Track
 program) over the past eight years. With the social research capacity within DPIV they provide a core professional development capacity for the dairy industry.

Additionally significant change management capacity has been slowly grown through the Dairy Extension Centre (DPIV x DA Recurrent Funding Agreement mentioned previously) which has an increasing mandate (through the DPIV Future Farming Strategy) to assist in the growth of integrative and farm systems capability. The successful co-location and integration of this capacity with the opportunity presented by the NCDEA is a significant industry priority; more broadly the success of the NCDEA is essential in underpinning our credentials as a professional industry with a learning culture (codified industry knowledge base; unambiguous professional framework for training; development of skill sets around the management of a successful and sustainable farm)

We have showcased previously two very significant “People” investments across industry which, along with our social research and extension capability, play a role in our strategy for maintaining focus and vitality in the developmental area. They are:
· The National Centre for Dairy Education (Australia) which is the vocational education and training arm of the dairy industry with a national network of preferred providers of VET delivering industry endorsed and constructed materials; and

· The Dairy Australia “The People in Dairy” program which is providing developmental support in the form of professional training (Diploma in Human Resources - Dairy); service provider development; and the provision of a world class suite of on line resources (www.thepeopleindairy.org.au).
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Priority area: Farm Business Systems

Farm Business Systems: An emerging yet critical area which will need significant focus and capability

The Australian dairy industry is inherently varied, with at least five clearly identifiable production systems (subtropical, Mediterranean, annuals, irrigation, rainfed) being in place. It has also undergone significant, sometimes profound, changes since the deregulation of the liquid milk market in 2000 completed the final step in establishing an open market around milk pricing.

Climate variability influencing input availability and pricing; the globalisation of markets for inputs, food safety and food security, and the potential entry of carbon trading into our systems have all contributed to our need to manage an undeniably complex retinue of farming and feeding systems compared to the USA or New Zealand dairy industries.

A number of disciplines support the development of viable and sustainable farm businesses. R&D designed to support current and emerging farming systems is recognised as a critical need – addressing both the adaptation challenge, and with respect to GHG, the mitigation challenge.

There is limited capability presently and there will need to be continued investment and clarification of exact requirement around this capability both within the R&D providers and private sector over the next few years.

Modelling capability supports farm business systems but there appears to be adequate capability in Dairy Australia, CSIRO and various universities and State Departments to develop and apply models to the dairy industry through DairyMod, Whole System Assessment Tool, Future Farm Systems Modelling, Sustainable Milk Price Modelling and NRM modelling, including nutrient loss and GHG.

Agricultural economics a is critical input into the development of dairy farm systems, but the availability of capability in dairy and even other agricultural industries, generally is limited. Farm Management Economics is identified as a significant gap in the R&D capability required by the dairy industry in the future as the main resource is restricted to the University of Melbourne.

The industry continues to recognise this overarching need for a strategic development of Farming Systems capacity, particularly at the training and competency development level. Most recently this need has been highlighted and championed by the Geoffrey Gardiner Dairy Foundation in its commissioning of a review of needs in the dairy industry (which identified Farming Systems development as a high priority) and its seeking to examine the optimal path forward around the mix of model development, professional development and training and data integration and management.
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7.4 A basis for future investment allocations

Using the above analysis, a draft ranking of the priority disciplines for dairy over the next five

years is described below.

R&D Perspective

Areas warranting increased investment

· Animal Breeding

· People - Capability Development

· Farm Business Systems

· Veterinary Medicine

· Animal Reproduction

· Animal Nutrition

· Resource Management - Climate Adaptation / Water

Areas of stable/reduced investment

· Milk Harvesting

· Animal Welfare and Behaviour

· Resource Management – Nutrients

· Plant Improvement

· Plant Nutrition and Agronomy

While development is a necessary precursor to (and base platform for) on-farm extension, it is not automatic that the above rankings would equally apply to future investment priorities for dairy from a D&E perspective. Successful extension is not as science-specific as farm research. The skills and capability embodied within effective extension will also cross over several R&D disciplines (for example effective Farm Business Systems extension is likely to depend as much on the quality of thinking, analysis and processes involved as it does on the core research knowledge being applied.

The issues of how and where D&E should occur will be addressed in significantly greater detail in Module 3 of Dairy Moving Forward. Without seeking to pre-empt this important work, a

preliminary assessment of the disciplines that also appear to warrant increased investment in the next five years from a D&E perspective is given below.

D&E Perspective

Areas warranting increased investment

· Farm Business Systems

· People - Capability Development

· Resource management - Climate Adaptation / Water

· Competitive Feedbase (combining elements of Plant Nutrition, Plant Improvement and Animal Nutrition)

Presenting the above rankings does not suggest that we are assigning a reduced importance to any of the five core R&D priorities set out in Section 6; nor does it diminish the need for dairy to pursue a portfolio approach in its future investment in pre-farmgate RD&E.

Key aims in presenting these rankings are to:

· help identify those disciplines where additional investment appears critical to ensuring that the dairy industry retains an adequate capability to address it core challenges in the next five years;

· identify those areas where a fresh additive and long term investment commitment (of even $1-2 million per year) could generate a significant and permanent increase in the industry’s “pulse rate”

· help researchers, service providers and funders reach a better understanding and alignment in terms of desired future levels of capability development and maintenance.

Note that D&E requirements will be more specifically addressed after the development of the Dairy Moving Forward Module 3, as we move towards implementation.

7.5 An overview of physical/organisational infrastructure across the dairy industry

Any consideration of future investment priorities for dairy must also take into account the dynamic nature of the industry and the significant level of adjustment and change that has already occurred within dairy’s RD&E infrastructure.

The past 18 months have seen a rapid escalation of rationalisation of infrastructure in dairy that built on top of the broad centre reductions (and 21% reduction in RD&E staff numbers) cited in the Juffs and Oates report (2007).

This rationalisation has been driven largely by four understandings:

1.
Cost savings and efficiency gains are mandatory: Cost savings need to be made, and efficiencies gained, in virtually all of the key organisations servicing dairy. Funds are increasingly the source of intense competition throughout the community as population, and subsequent service demands, grow. Equally the cost of R&D, particularly at the scale traditionally practised, has very significantly escalated. 

2.
There are new ways of investing that reduce infrastructure requirement: New ways of organising and allocating our resources in R&D are increasingly available with the advent of advanced modelling and communication techniques and with the availability of commercial facilities (farms) of significant competence and scale

(Cowan et al, 2008). No longer are extensive tracts of land and large numbers of animals required to answer the questions we are currently posing.

3.
There are better ways to co-invest that secure capability: The tenure and security of key staff plus the capacity to develop extended investments (through time) are critical to sustaining capability and must feature in the way organisations collaborate.

4. 
Multidisciplinarity is an inescapable requirement. The interaction of disciplines (RD&E), across different domains, is essential in an environment where the questions being posed are multidisciplinary in nature, where productivity gains are increasingly difficult to achieve — and where the knowledge that virtual and physical collocation and cooperation is a proven and significant aid in resolving this need.

Key, notable examples of infrastructure rearrangements of the past 18 months

· The closure and procedure to sale of Kyabram Research Institute (Northern Victoria) in June 2009 and the subsequent relocation of animal science leadership to Ellinbank Research Institute and plant/soil capability to the Tatura Institute of Sustainable Agriculture.

· The successful application of dairy for the Dairy Futures CRC (> $100m 7 year collaboration around plant and animal genetics and their commercial application beginning 1 January 1 2009). Enhances capability and infrastructure particularly around the Victorian Agribiosciences Centre (VABC), Bundoora.

· The establishment of extension capacity in the south east of South Australia under the Memorandum of Understanding constructed between Dairy Australia, DPIV and Primary Industries and Resources South Australia (PIRSA).

· The relocation of extension services out of the Tasmanian Department of Primary Industries, Water and Environment (DPIWE) to join R&D capability in the Tasmanian Institute of Agricultural Research (TIAR), including the transfer of Elliot Dairy Demonstration Farm.

· The establishment (between Dairy Australia and the Goulburn Ovens TAFE) of the NCDEA with infrastructure and capability within Dairy Australia, at the Tatura Institute of Sustainable Agriculture, William Orr Campus in Shepparton and within the associated network of VET partner providers across Australia.

· The Queensland Department of Primary Industries and Fisheries (DPI&F) closure of Kairi Dairy Research Farm in Far North Queensland along with the closure of Mutdapilly Subtropical Research Farm and relocation of dairy nutrition, natural resource and plant production R&D to the University of Queensland campus, Gatton (Faculty of Natural Resources, Agricultural and Veterinary Science). The campus contains the $33m co-investment between DPI&F and the University of Queensland in the Centre for Advanced Animal Science (CAAS).

· The relocation of the University of Melbourne agronomic R&D from Glenormiston Agricultural College (Victorian Western Districts) to Terang Dairy Demonstration Farm where research is now conducted in conjunction with the Department of Primary Industry Victoria, the Regional Development Program WestVic Dairy and Dairy Australia. The Terang site is also the western Victorian location for the National Centre for Dairy Education (Australia).

· The re-emergence of Dookie Dairy Farm as a centre for irrigation and water studies particularly around subsurface drip systems (Farms, Rivers, Markets Initiative –
University of Melbourne) and the relative build in the critical regional importance and impact of the Macalister Demonstration Farm (Maffra).

The observed consolidation and Dairy Moving Forward?

The rapid escalation of consolidation of resources (physical and increasingly “virtual”) in the dairy industry indicates that the dairy industry is already acting to shore up its ongoing international competitiveness through infrastructure and organisational realignment (as we have seen with the construction of new, more broadly-based, cross-organisational agreements).

A scan of current physical infrastructure requirements against the most outstanding priorities indicates that we largely have the infrastructure and focus to accommodate the prosecution of our key priorities in R&D, the features of which are national and broad (eg reproduction, nutrition). There are few remaining large, compelling physical infrastructure rationalisation targets within the dairy research space.

The challenge is in utilising appropriate agreements and strategies – across organisations and states - to match our human capacity and this physical capability in addressing our agreed priorities.

An infrastructure-by-priority scan also indicates that the infrastructure is relatively well placed to accommodate the local needs of specific feedbases and production systems (eg irrigation, rainfed, subtropical, Mediterranean, annuals).

Our capacity to service emerging research questions in the face of quite rapid consolidation is aided by the equally rapid advance in the capability and investment around modelling. This allows a much broader range of questions to be applied and answered without physical experimentation than ever before. Complementary capacity is available through the application of development programs in conjunction with commercial farms (eg Partner Farms, Focus Farms). The residual research requirement can quite often then be accommodated by far fewer cows and hence much less land and investment than has traditionally been the case.

The question remains then around how the fruits of the research modelling and general outcomes are promulgated to that audience in need of, and demanding of, this information support.

This is particularly the case as it is the assessment of this (and many previous) reports that although extension and education capacity exists it is:

· Broadly in decline (Juffs and Oates 2007)

· Arguably unbalanced in its location (by region and organisation)

· Varied in skill between locations and organisation

· Relatively disconnected

· Significantly under supported nationally in the development of its professional competencies and skills.

There is a requirement for an elegant and generally agreed model as to how we combine the opportunities for delivery represented by public extension and education capacity, private capability, collective (levy funded) capability, and the abilities and opportunities presented by the NCDEA. As well, there is a requirement for an agreed strategy around professional development across this space.

7.6 Summary assessment of capability requirement against priorities

The broad disciplines

The animal in the system (system impact on the animal) is an important yet underinvested area presently. There appears to be a high priority for investment and capacity development across several components of the animal domain. In particular breeding, nutrition, reproduction and veterinary medicine all appear as high priorities for investment.

However significant progress is being made in addressing welfare, behaviour and nutrition capacity.

Capability in the high priority animal breeding area is less well secured, with this area covering a range of quite specialised competencies (molecular genetics, quantitative genetics, feed conversion efficiency, software and data management) with a moderate degree of difficulty associated with resolution/sourcing. The advent of the CRC for Dairy Futures is set to play a key role in coordinating and stimulating the science, acquisition of resources and path to market around breeding throughout Australia.

Similarly there is a significant thinning in capability around the reproductive sciences just as new, larger and more complex systems are putting pressure on reproductive performance of herds.

The support of capacity development in the arena of veterinary medicine presents itself as being a significant need, that is poorly addressed currently and has a reasonable to high level of complexity in its resolution.

Understanding the lactational physiology of the cow could be a key requirement as we further adapt the animal to a variety of differing farming and farmer needs (eg extended lactation). The maintenance of milk harvesting capacity and competencies, particularly with the emerging advent of voluntary milking systems and the continual escalation in herd size and reduction in private servicing remains an issue to be addressed.

Plant improvement, plant nutrition and agronomy are core capacity requirements for industry but appear adequately resourced.

Similarly resource management is clearly a high priority and core capability need but is arguably adequately positioned with respect to industry resourcing. Increasingly the “sweep” of resource management includes climate and GHG mitigation. It is apparent that both adaptation and mitigation responses to climate and GHG are covered through the multilateral agreements between Government and key RDCs (methane and nitrous oxide mitigation) and through CSIRO investment in better understanding the physiology and genetics of the animal and its role in emissions.

Developing core people capacity throughout the industry is a very high priority and has been a clear industry focus for at least 30 years. The effective execution of a increasingly clearly identified industry strategy in this area is underway (eg The People in Dairy; the NCDEA; Recurrent Funding Agreements to stabilise extension capacity; the CRC for Dairy Futures and Regional Development Programs; and the Primary Industries Centre for Science Education). However it remains a highly sophisticated and complex area requiring sustained investment.

A clear and critical gap is apparent in our ability (or understanding of the need to) coordinate the developmental/extension question that will be so critical to successful innovation in the next five years as will our effective consolidation of the education (NCDEA) and extension opportunity.

Our capacity to understand the key physical, financial and workforce-based performance requirements of a number of emerging farming systems, including our ability to understand
and be articulate about the factors that drive economic success in these systems, is considered to be an emerging and critical capacity (modelling, farm systems research, workforce requirement planning). The current analysis lists this consistently as a core need with increasing emphasis in the coming five years.

The ability to match the technology and adaptive response effectively to the system will be the key to innovative success. Technology is only one part of innovation; understanding the impact within the system of technological interventions and acting pre-meditatively to address unintended consequences will be critical. A concerted action to coordinate an industry understanding of the specific requirements in this arena is a priority.

Regional versus national?

The key or high ranking priorities which present as being “underinvested” currently include Animal Breeding, Reproduction, Veterinary Medicine, Farm Business Systems and the developmental capacity (innovation driver) within People.

All those priorities have national reach and are therefore not prevented from being the focus of national investment or collaboration because of strong regionally critical components. Australian dairy is an industry composed of several disparate geographies and hence local requirements, but where those local requirements exist (eg understanding of the subtropical feedbase and its impact on the animal) they appear to be significantly catered for.

An assessment of the physical infrastructure in Australian dairy does not indicate there are major opportunities for further infrastructure rationalisation. It does indicate that, with appropriate collaboration between organisations around agreed priorities, we largely have the physical infrastructure available to proceed.

How much investment makes a difference?

How long is a piece of string? It depends! Both are very suitable responses. However a fresh, additive and long term commitment of between $1-$2m per year to an identified priority area can be sufficient to generate an “increase in pulse rate”.

8.0 Summary
The Australian dairy industry and its stakeholders have an agreed vision of the need to create a profitable, internationally competitive and sustainable dairy industry.

To achieve this vision, five strategic priorities areas for pre-farmgate RD&E have been identified:

· Feedbase: Developing the skills and knowledge that allow us to retain and manage an internationally competitive feedbase, in a changing climate.

· Animals: Driving animal performance.

· People: Increasing the skills and capacity of people, aggressively developing industry education and training options.

· Farm Business Systems: Assisting farm systems adapt to a demonstrably more volatile business/climatic environment.

· Sustainable Natural Resources: Maintaining access to key production resources.

In order to ensure these priorities will be supported, investment allocation and capability have been considered.

The key or high ranking priorities which present as being “underinvested” currently include animal breeding, reproduction, veterinary medicine, farm business systems and the developmental capacity (innovation driver) within people. The latter two are relatively new areas for consideration and pose new challenges.

Australian dairy RD&E stakeholders must now work together to consider the appropriate investment models and determine the plan for change. An indepth stakeholder workshop is planned for March/April 2010 to consider specific ranking and subsequent investment levels around priorities and their associated disciplines, and jointly assess capability requirements and organisation of extension going forward.

Appendix A: Dairy industry national priority setting process
The dairy industry has the framework for a national RD&E priority setting process that has resulted in a listing of RD&E priorities for the dairy industry (Australian Dairy Industry Priorities for Collective Action for the Farm Sector, November 2005). Inaugurated and implemented in 2004/05 this process was designed to be refreshed on a three to five year basis to update priorities as conditions changes. Clearly, that refreshment is now due.

The national RD&E priority setting process is not the only process by which RD&E priorities are sourced and ranked. Each major organisation, and in some cases major dairying regions
 have their own strategic plan and ranking of RD&E priorities which (at the time of the national priority setting process) fed into the procedure. Sensibly all processes recognised (as Dairy Moving Forward does) that priorities will change over time as the context in which we dairy changes.

The national dairy priority setting process was led by Dairy Australia and the Australian Dairy Farmers. It was designed to provide overall industry investment clarity around the nature and ranking of the most significant industry RD&E priorities. Importantly it was constructed and prosecuted in such a way as to ensure that duplication of investment between centralised bodies (eg Dairy Australia) and regional and state bodies (eg State Departments of Agriculture, RDPs) was minimised, and efficiencies gained.

Its implementation and presence reinforced the breadth of issues at hand, the split between state and national RD&E responsibilities, and importantly the governance imperative that exists between RD&E prosecution (in the case of Dairy Australia and the RDPs) and the prosecution and development of policy (ADF, state dairy organisations).

The process used the Regional Development Programs and state dairy organisations to bring together key stakeholders at regional, state and then national level (under DA and ADF auspices) to recognise and allocate priorities and issues. Issue and priority identification began at the regional level and those issues and priorities consolidated as they went to state then national level.

The broad issue identification process exists. An important part of the Dairy Moving Forward process must be the refreshment and reconsideration of the relevance and placement of this industry wide planning mechanism.

Figure 1. Structure for collective action in the dairy industry
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Australian dairy priorities for the pre-farmgate sector (2005)

Consolidating local issues and priorities to regional and then national level resulted in some inevitable broadening of aims and focus associated with priorities. The process did, however, refresh the local, regional, state and national activity and actions and was undoubtedly effective in maintaining investment energy and clarity. In effect, it had the impact of a large, National “Action Research” program.

The broad priorities recognised in 2005 were around:

· Farming systems and business culture

- Profitable farm businesses

- A strong business culture, with elevated business management skills

- Access to highly capable and trained service industry

- The construction of diverse, efficient and adaptable farming systems

· The people in dairy

- The attraction of high quality people into dairy

- The satisfaction and retention of existing dairy people

· The capacity of our industry to compete for limited resources.

- Effective Competition for land, labour, water and capital

- Dairyfarmers recognised as being responsible practitioners

- The respect and support of the wider community

These three significant priorities remain embedded in practically all subsequent planning outcomes since 2004/05, including this National Dairy Pre-farmgate RD&E Strategy.

Appendix B: Current and future dairy pre-farmgate RD&E human capability analysis*
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*
The analysis is an indicative guide only. The project team in conjunction with Dairy Australia and the Department of Primary Industries Victoria undertook the analysis to highlight priority areas for further investigation and clarification with key stakeholders during the action plan implementation. It does not represent any decision or intent on future capability requirements by the Dairy Moving Forward Committee, Dairy Australia on the Department of Primary Industries Victoria. Current capability FTEs are drawn from Juffs & Oates (2008a-d) and may be inaccurate to survey and there may be data interpretation limitations.

**
Appear to be anomalies in the data.

***
Capabilities are based on ASRC disciplines except those in italics.

Current capability FTEs are drawn from Juffs and Oates (2008a) and may be inaccurate to survey and there may be data interpretation limitations.
Appendix C: Aligning RD&E Investment with the National Pre-farmgate Dairy RD&E Strategy
Synopsis

Reviewing the approaches for investment in RD&E used within and external to the Australian dairy industry indicates that a range of investment models are applied.

These approaches can be characterised around five broad models. Together they represent a spectrum from short term contracts for specific outcomes using existing capability, to long term multi-party joint ventures with management and ownership structures focussed on solving underlying needs and often managing or building capability.

Understanding this spectrum informs discussion on which investment models, structures and combinations of these might be best for managing the changing needs of Australian dairy RD&E and associated capability.

Background

The Dairy National Pre-farmgate RD&E Strategy and capability plan builds on extensive work undertaken by the industry and its stakeholders. It also provides the dairy industry’s contribution to the national Primary Industries Standing Committee (PISC) process of establishing a National RD&E Strategy for nominated primary industry sectors and issues.

The strategy identifies priority outcomes, and the goals and objectives for dairy RD&E. It explicitly deals with the management of RD&E capability to meet current and future needs. Complementing the strategy (September 2009) has been a module of work to examine effective and efficient approaches to aligning dairy RD&E investment. This module will assist the industry and its stakeholders, as they further develop the strategy, to consider how the strategy and capability might best be achieved through investment processes.

There are currently a range of options, or models, for aligning the RD&E investments of different dairy stakeholders who are each seeking to address common and overlapping objectives or goals. Many of these models are already being used within the dairy industry.

The Investment Alignment module seeks to identify and characterise these investment models so they can be clearly understood and evaluated by dairy stakeholders for application in the short, medium and long term to deliver the National Pre-farmgate Dairy RD&E Strategy.

Findings

A range of investment models have been used within and external to the dairy industry to address RD&E projects and programs. From the range of approaches, the study team has identified five models and these are characterised in Table 1.

The models range from the simple, referred to as “contract research”, through to significantly more complex models such as “incorporated joint ventures”. All models are valid and their application will depend on a range of factors, including scale of investment, number of partners, duration and commonality of objectives between partners.

While the aggregation of investment models into five classes may imply distinct differences between the models, this is not strictly the case. Within any model class, such as “unincorporated joint ventures”, there are variations in practice and in theory. Indeed the variations applied in practice for any model are such that models tend to overlap.

Consequently, the five model classes should be considered as illustrative rather than being fixed to the characteristics described in Table 1.

Model 1, contract research, is the most straightforward. In its simplest form, a single investor contracts a provider to undertake a specific RD&E project. The objective/s are set by the investor and for an agreed price an output is delivered. No on-going obligation or partnership is required or implied.

At the other end of the scale, models 4 and 5 are the most complex. These involve “joint ventures”, significant, long term and often multiple partnerships with joint goals and objectives, shared investments, multiple projects, co-obligations, capability planning and other arrangements.

The more complex models, particularly models 3, 4 and 5, may include the strategic use of simple models (eg Model 1) to achieve the overarching objectives of the partners. For example, partners A, B and C form an unincorporated joint venture to address a program of RD&E to address the feedbase for the dairy industry. The bulk of the RD&E undertaken by the joint venture might be performed by one or more of the partners, while selected RD&E projects undertaken for the joint venture might be performed by a third party using contract research.

The more complex models (3,4,5) fundamentally require two or more “core” partners, who are collectively committed and participate (either through investment and/or provision of RD&E) to achieve a defined objective. However, these models do permit (and often require) the addition of new core partners and/or the inclusion of “supplementary” partners. Supplementary partners may be those who only invest in, or provide services for, a portion of the overall objective. Their involvement as a supplementary rather than core partner can be as a result of many factors, such as an inability or unwillingness to undertake long term commitments, limited resources, organisational constraints. As such, while the core partners may operate using a higher order model (eg 4), supplementary partners may be engaged through a lower order model (eg 1 or 2).

In short, all models are valid. There are variations around each model. No model excludes the application of another. Multiple models can be applied concurrently and, as described above, in unison. Consequently, in achieving the goals and objectives identified in the National Pre- Farmgate Dairy RD&E Strategy, all the models are likely to be used. However, it will not be possible to achieve effective and efficient RD&E for the dairy industry without significant utilisation of the partnership models (ie models 3,4 and 5) as these allow more complex issues to be addressed, and better build and maintain capability. These models include enduring partnerships, long term commitment to common goals and objectives, and sustained commitment to resources and capability (infrastructure and people) to achieve agreed outcomes.

Different models will be used for different reasons. For example:

· Where capability is readily available, a Model 1 contract may be appropriate. Alternatively, if a new field or large program of research is needed, a Model 4 or Model 5 might be appropriate to encourage investors to sustain resourcing and providers to commit their infrastructure, time and careers.

· Different funders have different objectives and/or requirements – for example, government institutions cannot fund incorporated joint ventures, while other institutions may have funding or policy constraints that preclude long term commitments.

Application of the models in establishing the National Dairy Pre-farmgate RD&E Strategy

As noted in the strategy, necessary next steps towards implementation will include detail refinement of each of the five strategic RD&E priorities, refresh of the RD&E capability assessment, evaluation of the future D&E delivery requirements of the industry, and the development of future governance arrangements.

As these next steps of the strategy are developed, the assessment of investment alignment models will be incorporated, particularly in identifying appropriate future governance and delivery arrangements to achieve the strategy. For example, it may be considered appropriate to utilise a model 3, 4 or 5, as identified in this module, for each of the priority RD&E areas identified in the strategy.

RDE INVESTMENT ALIGNMENT MODELS – ASSESSMENT FOR DAIRY MOVING FORWARD
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Appendix D: Collaborative programs in place for pre-farmgate dairy RD&E
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� GHD Hassall, National Centre for Innovation Australia (2008)


� World Bank 1999 Study: AgITO review


� Note that stakeholders agreed that the principle should be to look at mechanisms for alignment of RD&E investment to needs. Pooling funds is one tool that can be used within a number of mechanisms/models and is not an end in itself. Refer Appendix C: Aligning RD&E Investment with the National Pre-farmgate Dairy RD&E Strategy


� Dairy Australia survey of 350 farms, Lower Murray Basin Inquiry (Sep 2009)


� RedSky; QDAS; DPIV x DA Monitor Farms; TasMILK60


� Confidence to Grow: Dairy Australia (2009)


� Australian Dairy Farmers Priority Statement; 2005 Dairy Services Levy Debrief.


� TasMILK60 data (2009); The People In Dairy (2009)


� World Bank 1999 Study; AgITO review


� Incorporating a broad capability matrix (Noble DPIV and Coats DA, 2009)


� Northern Dairy Industry Plan (SE Queensland; Northern NSW); Tasmanian Dairy Industry Strategy.


� The bolded objectives were perceived as relatively more important in terms of future pre-farmgate dairy RD&E capability requirements based on the outcomes from the 28 July 2008 workshop with the Dairy Going Forward Steering Committee.


Source: Interviews and Dairy Australia, State Departments of Primary Industries and Gardiner Foundation plans.


� NDA/DRDC Human Resource and Business Development Prospectus (2001): Drinan Report to DRDC 2003; Gardiner Report on Farming Systems 2008 etc


� Cross RDC Training and Development Program (2007-08) led by Dr Ruth Nettle (Melbourne University) and funded via the Cooperative Venture in Capacity Building (RIRDC coordination)


� Northern Dairy Industry Plan (SE Queensland; Northern NSW); Tasmanian Dairy Industry Strategy;
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