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Executive Summary 
With the 2015 refresh of Dairy Moving Forward (DMF), the National Dairy Pre-farmgate RD&E 

Strategy, the DMF Steering Committee identified a requirement to assess the current and future 

research capability needs to achieve dairy industry results and outcomes. Additionally, and 

recognising the importance of postgraduate training in developing the next generation of dairy 

scientists, the project included an assessment of the fields of training of dairy postgraduate students 

in the past five years and their retention in the industry post graduation. The DMF Steering 

Committee engaged AgInsight Pty. Ltd. to undertake the project. 

2016 Dairy Research Capability Survey 

The project employed an on-line survey, using the AgInsight Survey Tool© which is a searchable 

database (enabling increased ease of use by respondents, minimised past problems of double 

counting, increased data interrogation and ease of application for future updating of information). 

The survey utilised the Australian and New Zealand Standard Research Classification (ANZSRC) Fields 

of Research (FOR) as the underpinning basis. The survey was constructed to enable trend analysis 

against prior surveys. It was also necessary to ensure that both the collection and use of data 

complied with the Australian Privacy Act 1988 (Privacy Act), updated 2014. Consequently, the survey 

was given to individuals to complete, not managers on behalf of team members. The mailing list for 

the survey comprised of over 300 organisations (public, industry and private sector) and individuals. 

Following completion of the on-line survey, the research capability data were analysed in a manner 

to allow assessment against DMF Programs/sub-programs, trends against prior studies and against 

priorities identified in DMF (2015) and by DMF Program Managers. This approach included 

examining five ‘Science Fields’ (Plant Sciences; Animal Sciences; Environmental Sciences, Farm 

Systems, Modelling and Economics; People and Sociology), Discipline Groups within a Science Field 

(e.g. Plant Genetics) and specific Fields of Research within a Discipline Group (e.g. Plant Genomics). 

Following analysis of the capability data and identification of trends and gaps, prospective sources of 

capability, nationally and internationally, were identified from a combination of a literature search, 

assessment by an Expert Panel, and discussions with DMF Program Managers. 

Assessment of Current Dairy Research Capability 

From 329 invitations to the on-line survey, 222 individual survey responses (people from public, 

industry and private sector organisations) were received; an overall response rate of 67%. The 

response rates for the 2010 and 2007 capability surveys were 42% and 46% respectively.   

Overall, the Project Team considers that the dairy industry is currently well placed with access to the 

majority of research capabilities it requires to address industry priorities over the next 5-10 years. 

The DMF Strategy places major emphasis on the DMF Feedbase and Animal Nutrition and Animal 

Performance Programs and of the total research capability identified, the largest amount of 

capability sits with these two programs.  

For the DMF Land, Water Carbon Program, Farm System and Business Management Program and 

the People Program, total research capability is lower, but generally well placed overall to meet the 

forward needs of DMF and the dairy industry. Notwithstanding, there are areas of capability that are 

of concern, primarily in the latter three DMF Programs. The view of the Project Team is that these 
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require increased resourcing to build or access capability in the immediate future, or more detailed 

and specific review to determine longer term requirements to ensure DMF achieves its objectives. 

Animal Sciences – Current research capacity is 82.7 FTE, comparable to that identified in 2010/2011. 

There are a number of researchers with high level science standing and research leadership 

experience, and there is a large group (20) of postgraduate students undergoing training. 

Researchers in Animal Genetics, Animal Nutrition and Cow Health/Veterinary Medicine make up the 

largest cohort (83%). Current research capability in Milk Harvesting has declined in line with a decline 

in requirement for research in this field.  

This study has indicated that there are some areas of research capability that are of concern. For 

example, while herd fertility is one of the major concerns to dairy productivity and profitability, since 

2011, capability in this field has increased only slightly to 4.6FTE. However, there is considerable 

scope to access greater capability(and research outputs) in animal reproduction science from the 

substantial programs at DairyNZ, Teagasc and Wageningen University, as well as from expertise 

currently working with the Australian beef and sheep industries (particularly at University of 

Queensland).  

Similarly, increasing public and market scrutiny of animal welfare practices has placed an increased 

priority on Animal Welfare and Behaviour research capability. Such capability has also increased only 

slightly since 2011, with just 3.9FTE in Animal Behaviour and 0.8FTE in Humane Animal Treatment. 

These levels are considered unlikely to adequately meet the research needs of the industry moving 

forward and emphasis on building capability, particularly through increased postgraduate training 

and subsequently retention in the dairy sector will be necessary. 

Plant Sciences – Current research capacity is 36.1 FTE, comparable to that identified in 2010/2011. 

There are a number of researchers with high level science standing and research leadership 

experience, and there are 13 postgraduate students undergoing training. 

The current research capability is somewhat evenly distributed between Plant Genetics (20.7FTE) 

and Plant Nutrition and Agronomy (15.4 FTE). Within Plant Genetics, specific fields of research (e.g. 

Genomics, Molecular Biology, Plant Microbiomes) are well represented and commonly of sufficient 

strength to support the future priorities needs of the industry. 

In Plant Nutrition and Agronomy, the largest cohort (6.85FTE) is Agronomy, with a strong, well-

qualified and experienced group distributed across the dairy states. However, the number of people 

with a primary focus on agronomy (6 in public research organisations) is perhaps marginal and 

having only one current postgraduate agronomy student is a concern for sustaining future capability.  

Two specific fields of research within Plant Nutrition and Agronomy potentially raise concern and 

warrant closer review. a) Plant Physiology is an important, underpinning science to understand plant 

responses to stress, use of different management practices, and the resulting impact on growth and 

production. Current Plant Physiology capability is only 0.75FTE (across four individuals), so the 

importance of basic skills in plant physiology, particularly in the development of management 

practices for the new generation of pasture and forage species arising from genetics research, needs 

to be examined further. b) Plant Protection is not identified in the DMF Strategy as a focus for effort, 

so not surprisingly, current research capability in Crop and Pasture Protection (pests, diseases and 

weeds) is very low (one person, 0.2FTE). Dairy has predominantly relied on other sectors for 



5 
 

research capability in plant protection. However, such capability is diminishing, and researchers 

ageing, in other sectors too. It will thus be important to utilise the findings from a current project 

surveying the levels of key insect pests in dairy regions, to inform future capability needs. 

Environmental Sciences – Current research capacity is 18.6FTE, comparable to the level in 2007/8 

and twice that in 2010/11. Research experience is strong, with nearly 80% of people having 10+ 

years research experience and with only a moderate number (4) of postgraduates fully or partly 

addressing environmental sciences; a potential concern for future capability. 

Soil and Water Sciences represents the bulk (77%) of the Environmental Sciences capacity, in general 

with a strong level of capability, based primarily in Victoria and Tasmania, consistent with prior 

studies. The apparent increase in capacity since 2011 probably reflects a shift in resources from 

cross-industry programs, associated with the maturing of several Commonwealth Government 

funded climate change programs, back to industry programs. Capability in water research is strong, 

however, there are some fields of research, primarily associated with Soil Science, where capability 

is of serious concern. Capability in Soil Biology (1.3FTE) is unlikely to be adequate to service the 

future needs of the dairy industry. Significant non-dairy focussed capability exists in Australia, 

notably at the University of Western Sydney and University of Western Australia, and a strategy to 

access this capability, together with strengthening postgraduate training, would be beneficial. 

Nutrient Movement Pathways appears to have sufficient capability, however, staff are spread thinly 

and mostly located in Victoria, indicating Tasmania may require additional capability in the near 

future. Soil Physics and Soil Chemistry can be considered as key underpinning sciences for important 

issues such as feedbase production, water use efficiency and nutrient management. The current 

capability in Soil Physics (0.15FTE) and Soil Chemistry (0.3FTE) is considered inadequate to deliver on 

the future priorities of DMF and serious attention is required to develop and/or access additional 

capability. Opportunities may exist for non-dairy focussed capability at the University of Sydney, the 

University of Adelaide, CSIRO and University of Queensland. New postgraduate training in this area 

would be beneficial. 

Environmental Science and Management (4.3FTE) including climate, environmental monitoring and 

sustainability assessment represents 23% of the Environmental Sciences capability. This study agrees 

with previous studies that there was adequate capability in this field for the dairy industry, 

particularly in Victoria and Tasmania. However, capability in climate science is low, but there are 

national organisations with cross-sectoral research underway, including climate forecasting, that can 

be readily accessed by dairy. Sustainability Assessment and Reporting has little research capability, 

however, the major issues here are unlikely to be primarily of a research nature. 

Farm Systems, Modelling and Economics - Farm Systems, Modelling and Economics is increasing in 

importance for DMF, reflected in an increase in capability since 2011 to 17.0FTE. The overall 

capability is generally well placed to meet the future needs of the industry, albeit with some specific 

areas requiring support for strengthening and sustaining the capability. 

The DMF Farm System and Business Management Program interacts with, and draws heavily on, 

research capability associated with all other DMF programs. Based on the survey responses, a 

significant number of researchers whose primary focus is in other DMF Programs (such as Feedbase 

or Animal Performance) are also involved in farming systems research. This is positive for achieving 

the DMF and industry priorities.  
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Dairy Farm Systems & Modelling capability has doubled to 12.25FTE since 2011 and includes 6 

postgraduates with at least part of their studies addressing this field. Farming Systems Research is 

well represented (5.25 FTE) with well-experienced researchers having good science leadership skills, 

however, this capability may not be sufficient for the future. The modelling capability is distributed 

across a large number of people, but very few people (<2) had a primary (>0.5FTE) focus on systems 

modelling. Strengthening this capability is considered a priority and strong engagement by 

researchers with the substantial expertise in New Zealand will be highly beneficial. 

For Agriculture and Resource Economics, the overall capacity (4.75FTE) was comparable to that in 

2011. Survey responses from researchers in both these fields indicate they are actively engaged 

across a range of DMF Programs. Almost half of this team represent early and mid-career 

researchers, which is encouraging for the future, however, overall the total capability should be 

considered marginal for the industry’s future needs. This is exacerbated by the fact that the most 

senior capability is at a late career stage and that there was a complete lack of capability in 

Economic Models and Forecasting. Action is required to build the economics capability for dairy, 

including linkages with significant dairy economic research in New Zealand, at Teagasc and 

Wageningen University as well as accessing modelling and forecasting experts who undertake such 

research for other non-agricultural industries e.g. the University of Queensland.  

Although the overall capability in Farm Systems, Modelling and Economics is generally well placed, 

caution should be exercised in reaching a conclusion that current capability will be adequate for the 

future needs of the dairy industry. The farming systems applied by dairy farmers across the industry 

are undergoing regular change and increasing complexity in response to a range of factors, such as 

volatility in input prices, milk prices, climate and the emergence of new technologies. A detailed 

review of the evolving needs and opportunities associated with the DMF Dairy Farm Systems and 

Business Management program could be beneficial to strengthen the priorities and associated 

capability requirements to meet the needs of the dairy industry over the next 5 years. Such a review 

should include consideration of the rapidly emerging field of precision farming and the associated 

capabilities. 

People and Sociology - This includes sub-programs addressing Farm Business Transition, Attracting 

and Retaining People, Safety and Wellbeing, and People Capability. Results from this survey 

identified that People and Sociology has a research capacity of 7.65 FTE, representing a small 

increase from 2011. The capability, predominantly located in Victoria and Tasmania, comprises a 

good representation of senior experienced people, with a small number of new entrants and is 

considered to be well placed rather than strong. The most prominent fields of research are Rural 

Sociology and Social Change (3.75FTE total). Capability in these fields makes an important 

contribution to a number of DMF Programs, particularly associated with Farm Systems and in the 

development and implementation of improved technology transfer activities. Consequently, the 

existing capability may not be adequate for achieving DMF’s future priorities and building capability 

in these fields should be carefully considered. 

Assessment of Dairy Postgraduate Training and Retention 2010-2016 

Using publicly available information sources, the Project Team sourced information on all dairy 

postgraduate students who completed their degrees between 2010 and June 2016. Information 

included names, degree, university, gender, discipline, year of completion, thesis title, alignment to 
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DMF Program and Sub-program, employment sector (government, private, university), current 

employer, specific field of employment, working in Australia or overseas, and whether currently 

working in the dairy industry. Eighty five postgraduates were identified at universities across 

Australia who completed either a Masters or PhD degree program in pre-farm gate dairy science, 

including veterinary studies.  

Primarily from three main universities, 100% of Masters graduates and 94% of PhD graduates are 

currently employed, with 72% of employed Masters graduates and 56% of employed PhD graduates 

continuing to work in the Australian dairy sector. Of these, 85% of Masters graduates work in private 

industry and 15% in universities, while for PhD graduates, 43% work in the public sector e.g. 

government agencies, 31% in universities, and 26% in private industry. 

Trends in Capability Deployment by Major Dairy Research Providers 

The majority of the six major dairy research providers contacted in this study indicated that they had 

discretionary funds prospectively available to direct to dairy industry issues but that this was 

dependant on co-investment from the dairy sector. No organisation indicated that they were 

anticipating a reduction to their current levels of investment in dairy research. Common across all 

the major research providers was an on-going commitment to dairy and most have undertaken 

significant forward planning of new technology opportunities, both in strategic and applied research, 

for discussion with the dairy industry. 

The development of large multidisciplinary research programs or platform technologies to address 

issues affecting multiple agriculture sectors is common and increasingly these programs are in the 

precision technology and digital areas.  

Where collaborative partnership agreements have been established between the dairy industry and 

R&D provider organisations, these are viewed as being highly valuable to both parties and have 

contributed significantly to securing priority R&D capability.   

Assessment of Researchers’ Advice to Industry Intermediaries 

With new approaches in the dairy industry for delivering information and advice on new 

technologies and practices, there is a growing need for access to researchers who can effectively 

interface with Industry Advisory staff when providing information on their research and the 

application on-farm. 

In the on-line survey, 23% of respondents rated themselves as ‘Industry Recognised Experts’ for their 

ability and experience to translate their research to industry advisors in an easily understood style. 

This group were primarily the most senior and experienced researchers. In a separate brief survey by 

the Project Team of a number of non-research, dairy advisors and managers the general view was 

that only 10-15% of researchers could be rated as ‘Experts’. 

With a further 32% of researchers rating themselves as ‘Intermediate’, being predominantly early 

and mid-career researchers, there is an opportunity for research providers and industry to jointly 

develop a structured approach to building this increasingly important capability for the industry. 

Recommendations and Implementation Plan 

Based on the analysis from this study, recommendations have been prepared to secure the 

capability for dairy research over the next 5 to 10 years. Assessing the suitability of existing 
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capability to meet the future requirements of the dairy industry requires consideration of existing 

priorities (as described in Dairy Moving Forward) together with the possible evolution of priorities 

and the broader operating environment. In framing the recommendations and actions, the Project 

Team has sought to address both. 

Some recommendations are supplemented with a detailed Action Plan that, where possible, includes 

timelines, costs and leadership roles that could be undertaken by one or more of the DMF partners. 

Current and Emerging Capability Gaps 

While overall the dairy industry has a strong research capability, the assessment has identified some 

specific Science Fields and Fields of Research that have current or emerging gaps. The report 

includes comments and options to fill these gaps. Also identified are some areas of research 

capability that require further detailed review and/or consideration of possible new or changing 

priorities within the broader DMF Strategy over the next 5 years. A summary assessment of the 

capability in all Fields of Research is provided below in Table 1. 

Addressing current or emerging gaps will have resourcing implications, some of which may require a 

fundamental shift in emphasis between DMF Programs. Portfolio balance considerations would be 

best considered by the partners on the DMF Steering Committee. 

Importantly, with an increasing prominence of multi-disciplinary research programs and a tightening 

of available RD&E funding, consistent with the NPIRDE Framework principles, it is also incumbent on 

research provider organisations to sustain a commitment to ensuring research capability is well 

integrated with other capability both within Australia and internationally. 

Recommendations 

R1. That the DMF Steering Committee requests all DMF Program Managers to review the capability 

assessments relevant to their DMF Programs and Sub-programs and advise within six months on 

proposed actions, priorities and issues requiring cross-program deliberation. 

R2. Utilising the results of the 2016 Dairy Research Capability Assessment, together with subsequent 

advice from the DMF Program Managers, that the DMF Steering Committee discusses the 

adequacy of the DMF research portfolio balance to meet the future DMF goals and objectives. 

Strategic Partnerships to Address Capability Gaps 

Strategic partnerships, such as bilateral and multilateral agreements are increasingly being utilised 

across the agricultural sectors to provide strategic direction, joint planning and funding in important 

areas of interest to industry. The dairy industry has several such partnerships. With minor 

exceptions, key R&D capability in these areas has been effectively maintained through these 

strategic partnerships together with a solid stream of postgraduates in training.  

The report identifies key capability areas and DMF priorities that would benefit from further 

strategic partnerships. In addition, the report notes the rapidly expanding field (inclusive of 

significant private sector investment and proposed new emphasis by several public sector research 

providers) of precision agriculture/digital farming and identifies a need to more explicitly identify the 

potential applications and research priorities within Dairy Moving Forward. 
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Recommendations 

R3. That the DMF Steering Committee acknowledges that some high priority capability gaps could be 

addressed through strategic partnerships incorporating post-graduate training with one or more 

leading universities and requests the DMF Program Managers to assess and report on the 

opportunities in their programs for establishing new strategic partnerships with one or more 

major research providers. 

R4.  That the DMF Steering Committee encourages key investors and research providers to seek 

options to modify existing agreements or develop expanded agreements to better build, co-

ordinate and integrate required R&D capability, particularly in key capability areas such as Farm 

Systems Modelling, Agronomy and Animal Nutrition.    

 

R5.  That the DMF Steering Committee, in recognition of the major and expanding research provider 

role of the new Faculty of Veterinary and Agricultural Sciences at the University of Melbourne, 

invites the Dean of the Faculty onto the DMF Steering Committee. 

 

R6. That the DMF Steering Committee encourages Dairy Australia to explore the establishment of a 

strategic partnership to address both Soil and Water and Environmental Sciences and 

Management disciplines, initially with UTAS. 

 

R7. That the DMF Steering Committee commissions one or more DMF Partners to lead a review and 

analysis of the risks and opportunities associated with precision agriculture/digital farming 

application in the dairy sector, with the results informing DMF research priorities. 

Dairy Industry Postgraduate Student Program  

The dairy industry has been a strong supporter of dairy postgraduate training. The present study is 

the first consolidated understanding of their number, location, and retention for the industry 

following graduation. 

A key opportunity identified from this review is for the Dairy Industry to consider putting in place an 

industry-wide Dairy Industry Postgraduate Student Program to continually identify, locate and gather 

together all dairy science postgraduate students, with the purpose of instilling in them a sense of 

belonging to the Australian dairy industry, and thus encouraging their future retention. 

Recommendations 

R8.  That the DMF Steering Committee commit to encouraging and supporting the establishment of 

an integrated Dairy Industry Postgraduate Student Program. 

 

R9.  That the DMF Steering Committee identifies and negotiates with potential funding sponsors e.g. 

the Gardiner Dairy Foundation and/or Dairy Australia. 

 

R10. That the DMF Steering Committee agrees and nominates a lead organisation such as the 

Gardiner Dairy Foundation to host and coordinate the Dairy Industry Postgraduate Student Program. 
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Table 1. Summary Assessment of 2016 Dairy Research Capability  
 

 

       

Science Field 
Discipline 
Grouping 

Field of Research (FOR) 
including ANZSRC code 

where appropriate 

Summary 
capability 

assessment  
Key needs/opportunities 

DMF 
PROGRAM 

Primary DMF 
SUB-

PROGRAM 

Animal 
Sciences 

Animal Genetics 

060114 Systems Biology - 
Animals (including 
proteomics, 
metabolomics and gene 
expression) 

  
Animal 
Performance   

Herd 
improvement 

Animal 
Sciences 

Animal Genetics 
060408 Genomics – 
Animals 

  
Animal 
Performance   

Herd 
improvement 

Animal 
Sciences 

Animal Genetics 

060412 Animal 
Quantitative Genetics 
(incl. Disease and Trait 
Mapping Genetics) 

  
Animal 
Performance   

Herd 
improvement 

Animal 
Sciences 

Animal Genetics 
060499A Computational 
biology – Animals 

  
Animal 
Performance   

Herd 
improvement 

Animal 
Sciences 

Animal Genetics 
060802 Animal Cell and 
Molecular Biology 

  
Animal 
Performance   

Herd 
improvement 

Animal 
Sciences 

Animal Genetics 070201 Animal Breeding   
Animal 
Performance   

Herd 
improvement 

Animal 
Sciences 

Animal 
Reproduction 

060803 Animal 
Developmental and 
Reproductive Biology 

 
Limited capability. Build 
NZ links. Dairy capability 
also at Wageningen, 
Teagasc.Non-dairy 
capability available 
through UQ and 
UniAdelaide. Additional 
postgrads? 
 

Animal 
Performance   

Reproduction 

Animal 
Sciences 

Animal 
Reproduction 

070206 Animal 
Reproduction 

 
Animal 
Performance   

Reproduction 
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Animal 
Sciences 

Welfare & 
behaviour 

070203 Animal 
Management 

 

Total capability limited, 
build overall science 
leadership and research 
experience. 

Animal 
Performance   

Husbandry 

Animal 
Sciences 

Welfare & 
behaviour 

060801 Animal Behaviour  
Capability still low. 
Postgrad support and 
retention required 

Animal 
Performance   

Husbandry 

Animal 
Sciences 

Welfare & 
behaviour 

070207 Humane Animal 
Treatment 

 
Very low capability. 
Attract postgrads. 

Animal 
Performance   

Husbandry 

Animal 
Sciences 

Cow health/Vet 
medicine 

060502 Animal Infectious 
agents 

  
Animal 
Performance   

Husbandry 

Animal 
Sciences 

Cow health/Vet 
medicine 

070703 Veterinary 
Diagnosis and Diagnostics 

  
Animal 
Performance   

Husbandry 

Animal 
Sciences 

Cow health/Vet 
medicine 

070704 Veterinary 
Epidemiology 

  
Animal 
Performance   

Husbandry 

Animal 
Sciences 

Cow health/Vet 
medicine 

070706 Veterinary 
Medicine 

 
Continue postgrad 
support, build experience 

Animal 
Performance   

Husbandry 

Animal 
Sciences 

Cow health/Vet 
medicine 

070707 Veterinary 
Microbiology (excl. 
Virology) 

 Attract postgrads? 
Animal 
Performance   

Husbandry 

Animal 
Sciences 

Cow health/Vet 
medicine 

070708 Veterinary 
Parasitology 

 
Very limited capability. 
Clarify dairy 
requirements. Non-dairy 
capability available 
 

Animal 
Performance   

Husbandry 

Animal 
Sciences 

Cow health/Vet 
medicine 

070709 Veterinary 
Pathology 

 
Animal 
Performance   

Husbandry 

Animal 
Sciences 

Cow health/Vet 
medicine 

070712 Veterinary 
Virology 

  
Animal 
Performance   

Husbandry 

Animal 
Sciences 

 Milk Harvesting 
090602 Dairy Control 
Systems, Robotics, Auto 

  
Animal 
Performance   

Milk quality 

Animal 
Sciences 

Animal nutrition 
including growth 
and development 

070204 Animal Nutrition 

 

Would benefit from 
strengthening breadth of 
publications & science 
leadership. Support 

Feedbase & 
Animal 
Nutrition 

Animal 
Nutrition and 
Feeding 
System 
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linkages with DairyNZ, 
Teagasc 

Animal 
Sciences 

Animal nutrition 
including growth 
and development 

Animal biochemistry   
Feedbase & 
Animal 
Nutrition 

Animal 
Nutrition and 
Feeding 
Systems  

Animal 
Sciences 

Animal nutrition 
including growth 
and development 

070103 Agricultural 
Production Systems 
Simulation 

  
Feedbase & 
Animal 
Nutrition 

Animal 
Nutrition and 
Feeding 
Systems  

Animal 
Sciences 

Animal nutrition 
including growth 
and development 

070299 Animal 
Production not elsewhere 
classified 

  
Feedbase & 
Animal 
Nutrition 

Animal 
Nutrition and 
Feeding 
Systems  

Animal 
Sciences 

Animal nutrition 
including growth 
and development 

Rumen microbiomes   
Feedbase & 
Animal 
Nutrition 

Animal 
Nutrition and 
Feeding 
Systems  

Animal 
Sciences 

Animal nutrition 
including growth 
and development 

060602 Animal 
physiology (incl. rumen 
physiol.) 

  
Feedbase & 
Animal 
Nutrition 

Animal 
Nutrition and 
Feeding 
Systems  

Animal 
Sciences 

Animal nutrition 
including growth 
and development 

070202 Animal Growth 
and Development 

 

Limited capability. Non-
dairy capability available 
through QDAF/QAAFI/UQ, 
NSW DPI, UNE 

Feedbase & 
Animal 
Nutrition 

Animal 
Nutrition and 
Feeding 
System 

            

Plant Sciences Plant Genetics 
Computational biology – 
plants 

 

 

Feedbase & 
Animal 
Nutrition 
 

Forage 
Improvement 



13 
 

Plant Sciences Plant Genetics 
060114 Systems Biology – 
Plants 

 
 

Feedbase & 
Animal 
Nutrition 

Forage 
Improvement 

Plant Sciences Plant Genetics 

060199 Plant 
Biochemistry and Cell 
Biology not elsewhere 
classified  

 
Feedbase & 
Animal 
Nutrition 

Forage 
Improvement 

Plant Sciences Plant Genetics 060408 Plant Genomics 
 

 
Feedbase & 
Animal 
Nutrition 

Forage 
Improvement 

Plant Sciences Plant Genetics 

060412 Plant 
Quantitative Genetics 
(incl. Disease and Trait 
Mapping Genetics)  

 
Feedbase & 
Animal 
Nutrition 

Forage 
Improvement 

Plant Sciences Plant Genetics 
060499 Plant Genetics 
not elsewhere classified 

 
 

Feedbase & 
Animal 
Nutrition 

Forage 
Improvement 

Plant Sciences Plant Genetics 
060702 Plant Cell and 
Molecular Biology 

 
 

Feedbase & 
Animal 
Nutrition 

Forage 
Improvement 

Plant Sciences Plant Genetics 
060703 Plant 
Developmental and 
Reproductive Biology  

 
Feedbase & 
Animal 
Nutrition 

Forage 
Improvement 

Plant Sciences Plant Genetics 
070305 Crop and Pasture 
Improvement (Selection 
and Breeding)  

 
Feedbase & 
Animal 
Nutrition 

Forage 
Improvement 

Plant Sciences 
Plant nutrition 
and Agronomy 

060705 Plant Physiology 
 

Very low capability. 
Review application of this 
capability 

Feedbase & 
Animal 
Nutrition 

Agronomy and 
Grazing 
management 

Plant Sciences 
Plant nutrition 
and Agronomy 

070303 Crop and Pasture 
Biochemistry and 
Physiology  

Very low capability. 
Review application of this 
capability 

Feedbase & 
Animal 
Nutrition 

Agronomy and 
Grazing 
management 
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Plant Sciences 
Plant nutrition 
and Agronomy 

070301 Agro-ecosystem 
Function and Prediction 

 
 

Feedbase & 
Animal 
Nutrition 

Agronomy and 
Grazing 
management 

Plant Sciences 
Plant nutrition 
and Agronomy 

070302 Agronomy 

 

Postgraduates and 
focussed experts 
required. Overall 
capability may be 
marginal for future 

Feedbase & 
Animal 
Nutrition 

Agronomy and 
Grazing 
management 

Plant Sciences 
Plant nutrition 
and Agronomy 

070304 Crop and Pasture 
Biomass and Bioproducts 

 
 

Feedbase & 
Animal 
Nutrition 

Agronomy and 
Grazing 
management 

Plant Sciences 
Plant nutrition 
and Agronomy 

070306 Crop and Pasture 
Nutrition 

 
 

Feedbase & 
Animal 
Nutrition 

Agronomy and 
Grazing 
management 

Plant Sciences 
Plant nutrition 
and Agronomy 

Crop and pasture water 
use 

 
 

Feedbase & 
Animal 
Nutrition 

Agronomy and 
Grazing 
management 

Plant Sciences 
Plant nutrition 
and Agronomy 

070308 Crop and Pasture 
Protection (Pests, 
Diseases and Weeds)  

Capability very low. 
Review priorities & 
reliance on other sectors 

Feedbase & 
Animal 
Nutrition 

Agronomy and 
Grazing 
management 

Plant Sciences 
Plant nutrition 
and Agronomy 

090602B Feedbase 
Precision technology and 
automation 

 

Consider requirements in 
relation to whole farm 
systems 

Feedbase & 
Animal 
Nutrition 

Agronomy and 
Grazing 
Management  
 
 

         

Environmental 
Sciences 

Soil & Water 
Sciences 

039901A Nutrient 
movement pathways  

May require additional 
capability in Tasmania 

Land, Water, 
Carbon  

Land 

Environmental 
Sciences 

Soil & Water 
Sciences 

050301 Carbon 
Sequestration Science  

 
Land, Water, 
Carbon  

Land 

Environmental 
Sciences 

Soil & Water 
Sciences 

050302 Land Capability 
and Soil Degradation  

 
Land, Water, 
Carbon  

Land  



15 
 

Environmental 
Sciences 

Soil & Water 
Sciences 

050303 Soil Biology  

Capability likely to be 
inadequate. Strengthen 
leadership and reassess 
future requirements 

Land, Water, 
Carbon  

Land 

Environmental 
Sciences 

Soil & Water 
Sciences 

050304 Soil Chemistry 
(excl. Carbon 
Sequestration Science) 

 
Very low capability. 
Review application of this 
capability. Potential to 
access capability from 
other sectors 

Land, Water, 
Carbon  

Land 

Environmental 
Sciences 

Soil & Water 
Sciences 

050305 Soil Physics  
Land, Water, 
Carbon  

Land 

Environmental 
Sciences 

Soil & Water 
Sciences 

079902 Fertilisers and 
Agrochemicals (incl. 
Application) 

  
Land, Water, 
Carbon  

Land 

Environmental 
Sciences 

Soil & Water 
Sciences 

079901 Agricultural 
Hydrology (Drainage, 
Flooding, Irrigation, 
Quality, etc.) 

  
Land, Water, 
Carbon  

Water 

Environmental 
Sciences 

Soil & Water 
Sciences 

090509 Irrigation design   
Land, Water, 
Carbon  

Water 

Environmental 
Sciences 

Soil & Water 
Sciences 

090602A Irrigation 
Control systems, Robotics 
and automation 

  
Land, Water, 
Carbon  

Water 

Environmental 
Sciences 

Environmental 
Sciences 

059999 Environmental 
Sciences/NRM not 
elsewhere classified 

  
Land, Water, 
Carbon  

Land 

Environmental 
Sciences 

Environmental 
Sciences 

070199A Biological waste 
management 

 
Additional non-dairy 
capability if required at 
QDAF, QUT, UWA 

Land, Water, 
Carbon  

Land 

Environmental 
Sciences 

Environmental 
Sciences 

050103 Invasive Species 
Ecology 

  
Land, Water, 
Carbon  

Land 

Environmental 
Sciences 

Environmental 
Sciences 

050104 Landscape 
Ecology 

  
Land, Water, 
Carbon  

Land 

Environmental 
Sciences 

Environmental 
Sciences 

050206 Environmental 
Monitoring 

  
Land, Water, 
Carbon  

Reporting 
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Environmental 
Sciences 

Environmental 
Sciences 

050205A Sustainability 
assessment and auditing 

  
Land, Water, 
Carbon  

Reporting 

Environmental 
Sciences 

Environmental 
Sciences  

040104 Climate Change 
Processes 

  
Land, Water, 
Carbon  

climate smart 

Environmental 
Sciences 

Environmental 
Sciences  

040104A Climate and 
water availability 

  
Land, Water, 
Carbon  

climate smart 

Environmental 
Sciences 

Environmental 
Sciences  

040104B Climate 
forecasting 

 

Dairy capability limited 
but cross sectoral 
capability accessible, eg. 
BOM, CSIRO 

Land, Water, 
Carbon  

climate smart 

Environmental 
Sciences 

Environmental 
Sciences  

050101 Ecological 
Impacts of Climate 
Change 

  
Land, Water, 
Carbon  

climate smart 

            

Farm Systems, 
Modelling, 
Economics 

Dairy Farm 
Systems 
Modelling 

070101 Agricultural Land 
Management 

 

 

Farm 
Systems &  
Business 
Management  

Whole Farm 
Systems 
Modelling  

Farm Systems, 
Modelling, 
Economics 

Dairy Farm 
Systems 
Modelling 

070103 Agricultural 
Production Systems 
Simulation 

 

Consider capability 
requirements further 
within a review of Farm 
Systems and whole farm 
modelling future priorities 
 

Farm 
Systems &  
Business 
Management  

Whole Farm 
Systems 
Modelling 

Farm Systems, 
Modelling, 
Economics 

Dairy Farm 
Systems 
Modelling 

070104 Agriculture 
Spatial Analysis and 
Modelling 

 

Farm 
Systems &  
Business 
Management  

Whole Farm 
Systems 
Modelling 

Farm Systems, 
Modelling, 
Economics 

Dairy Farm 
Systems 
Modelling 

070105A Agricultural 
Systems Analysis and 
Modelling - whole farm 
modelling  

Small total capacity. 
Strengthen NZ links. 
Review future priorities 

Farm 
Systems &  
Business 
Management  

Whole Farm 
Systems 
Modelling 
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Farm Systems, 
Modelling, 
Economics 

Dairy Farm 
Systems 
Modelling 

070105B Agricultural 
Systems Analysis and 
Modelling - component 
modelling  

Consider capability 
requirements further 
within a review of Farm 
Systems and whole farm 
modelling future priorities 
 

Farm 
Systems &  
Business 
Management  

Whole Farm 
Systems 
Modelling  

Farm Systems, 
Modelling, 
Economics 

Dairy Farm 
Systems 
Modelling 

070105C Environment 
systems analysis and 
Modelling 

 

Farm 
Systems &  
Business 
Management  

Whole Farm 
Systems 
Modelling  

Farm Systems, 
Modelling, 
Economics 

Dairy Farm 
Systems 
Modelling 

Farms systems not 
elsewhere classified 

 

 

Farm 
Systems & 
Business 
Management  

whole farm 
systems 
modelling 

Farm Systems, 
Modelling, 
Economics 

Dairy Farm 
Systems 
Modelling 

070107 Farming Systems 
Research 

 

May be inadequate for 
future. Review priorities 
and directions. Build 
science standing. Link 
researchers with NZ. 

Farm 
Systems &  
Business 
Management  

Whole Farm 
Systems 
Modelling 

Farm Systems, 
Modelling, 
Economics 

Dairy Farm 
Systems 
Modelling 

070108 Sustainable 
Agricultural Development 

 

 

Farm 
Systems & 
Business 
Management  

Whole Farm 
Systems 
Modelling 

Farm Systems, 
Modelling, 
Economics 

Dairy Farm 
Systems 
Modelling 

070105B Agricultural 
Systems Analysis and 
Modelling - component 
modelling 

 

Consider capability 
requirements further 
within a review of Farm 
Systems and whole farm 
modelling future priorities 

Farm 
Systems & 
Business 
Management  

Performance 
Data, Analysis 
and Tools 
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Farm Systems, 
Modelling, 
Economics 

Agric and 
Resource 
Economics 

140201 Agricultural 
Economics 

 

Overall capability 
marginal for future needs. 
Capability available in 
Aust in non-dairy, also in 
NZ, Germany and Ireland, 
however, long term 
approach required for 
Aust dairy capability. 
 

Farm 
Systems & 
Business 
Management  

Performance 
Data, Analysis 
and Tools 

Farm Systems, 
Modelling, 
Economics 

Agric and 
Resource 
Economics 

140205 Environment and 
Resource Economics 

 

Farm 
Systems & 
Business 
Management  

Performance 
Data, Analysis 
and Tools 

Farm Systems, 
Modelling, 
Economics 

Agric and 
Resource 
Economics 

070106 Farm 
Management, Rural 
Management and 
Agribusiness  

 

Farm 
Systems & 
Business 
Management  

Management 
Capability and 
Skills 

Farm Systems, 
Modelling, 
Economics 

Agric and 
Resource 
Economics 

140303 Economic Models 
and Forecasting 

 

No research capability. 
Assess research needs. 
Capability available in 
other sectors particularly 
at UQ. 

Farm 
Systems & 
Business 
Management  

Performance 
Data, Analysis 
and Tools 

            

People and 
Sociology 

Social Research 

160801 Applied 
Sociology, Program 
Evaluation and Social 
Impact Assessment  

 People People 

People and 
Sociology 

Social Research 160804 Rural Sociology 
 Limited capability base 

may not be sufficient for 
future demand. Support 
postgrads. Additional 
capability at USQ and 
CSIRO. 
 

People People 

People and 
Sociology 

Social Research 160805 Social Change 

 

People 
People - all 
sub programs 
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People and 
Sociology 

Social Research 160806 Social Theory 
 

 People 
People - all 
sub programs 

People and 
Sociology 

Social Research 
160807 Sociological 
Methodology and 
Research Methods  

 People People 

People and 
Sociology 

Social Research 
160808 Sociology and 
Social Studies of Science 
and Technology  

 People 
People - all 
sub programs 

People and 
Sociology 

Social Research 
160809 Sociology of 
Education  

 People 
People - all 
sub programs 

People and 
Sociology 

Social Research 
160899 Sociology not 
elsewhere classified  

 People 
People - all 
sub programs 

People and 
Sociology 

Social Research 
170202 Decision Making - 
psychology/cognitive  

 People People   

People and 
Sociology 

 OH&S 
 

 People 
Safety and 
Wellbeing 

People and 
Sociology 

 Workforce requirements 

 

 People 

Attracting and 
Retaining 
People, People 
Capability 

       

 

Legend 

 

Strong 
 

Very good capability and capacity for future delivery in line with the industry 
outcomes. Capability includes good spread of age/career development, solid 
science standing and experienced senior leadership. Postgraduate students 
exist. 
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Well placed Sound capability and capacity currently exists for delivery on current and 
near term industry outcomes but actions likely to be required to ensure 
capability meets medium to longer term industry requirements. 
Some capability is tenuous and/or gaps are emerging that require action. 
Continued emphasis on building experience and science standing 
(publications/leadership) is required. 

Concern Existing capability shows weaknesses, in areas such as capacity, experience 
and/or development of new researchers via postgraduate training. An urgent 
re-assessment of required capability to meet industry outcomes is required 
and action initiated to address the gaps. 
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1.0  Introduction 
 

National Framework for Primary Industries Research, Development and Extension 

The (former) Primary Industries Ministerial Council (PIMC) in April 2007, with support from all 

research and development corporations (RDCs) and the Australian Council of the Deans of 

Agriculture (ACDA), agreed to establish a National Framework for Primary Industries Research, 

Development and Extension (the ‘Framework).  

The intent of the Framework is to facilitate greater coordination amongst the Commonwealth, State 

governments, CSIRO, RDCs, industry and university sectors to better harmonise their roles in RD&E 

for Australia’s primary industries and enable effective cooperation and collaboration in order to 

maximise the net benefits to the primary industries sectors.   

The Framework includes the aim to strengthen national research capability and focus research, 

development and extension (RD&E) resources so they are used more effectively, efficiently and 

collaboratively, thereby reducing capability gaps, fragmentation and unnecessary duplication. Under 

the Framework, individual agencies and organisations retain and build capability in fields 

strategically important to their jurisdictions and industries.  

Dairy Moving Forward 

PIMC endorsed the Framework in 2009 and subsequently endorsed 14 sector and 7 cross sectoral 

RD&E strategies under the Framework. Dairy Moving Forward, the National Dairy Pre-farmgate 

RD&E Strategy, was created in 2009, being one of the first strategies to be endorsed under the 

Framework. 

Under the Framework, sector strategies, such as Dairy Moving Forward, set out priorities for the 

RD&E investors, providers and broader industry stakeholders to cooperate on a national basis to 

address the strategic RD&E needs of an industry sector. The Framework prescribes that the contents 

of individual industry strategies should include “Capability analysis against the plan: Compare 

information from current resource analysis and the requirements to address the future RD&E plan in 

order to identify future capability needs and gaps”. 

The 2009 Dairy Moving Forward strategy guided investment in dairy RD&E between 2010 and 2014. 

In late 2014, the Dairy Moving Forward Steering Committee determined that it was an appropriate 

time to review the priorities established in 2009 (updated 2010) to ensure they were still relevant 

and appropriate in 2015 and beyond. The updated Dairy Moving Forward strategy was released in 

2015. 

Dairy Moving Forward (2015) comprises five interlinked programs: Feedbase and Animal nutrition; 

Animal Performance; Land, Water and Carbon; Farm Systems and Business Management; and, 

People 

Six reviews into R,D&E capability needs in the dairy industry have been undertaken since 2007. 

These reviews include: 
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 Juffs & Oates (2007) Updating of Expenditure and Infrastructure Data for Dairy RD&E in 

Australia; 

 GHD Hassell (2008) Future Infrastructure Requirements for RD&E in the Australian Dairy 

Industry; 

 Coats & Noble (2008) Capability Framework Analysis – Dairy Moving Forward Stakeholder 

Engagement Workshop 

 Doyle (2009) Research Capability and Capacity Needs in Animal Science for the Victorian/ 

South East Australian Dairy Industry; 

 Peverill & Oates (2010) A Dairy Moving Forward Summary Report for Updating the Human 

Resource Capability and Infrastructure Data for Dairy RD&E in Australia; 

 King, Dunshea & Doyle (2011) Current and Future Research Capability for the Dairy Industry 
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2.0  Objectives  
 

With the 2015 refresh of the Dairy Moving Forward strategy, the Dairy Moving Forward Steering 

Committee has identified a requirement to assess future research capability needs and ensure 

effective plans are in place to retain and build the capability that is needed. Understanding current 

levels of capability and identifying likely future requirements is critical to guiding the investors and 

partners in Dairy Moving Forward. 

As described in the Terms of Reference (Appendix 1), the Dairy Moving Forward Steering Committee 

has elected to focus this study on research capability only.   The objective of the study is to assess 

current and future research capability needs to achieve dairy industry results and outcomes, 

specifically: 

1. Provide an up-to-date assessment of current dairy research capability and capacity in broad 

discipline areas according to a consistent set of metrics; 

2. Provide an up-to-date assessment of research capability that is relevant to dairy in key areas 

but not currently deployed in dairy (available from other industries and sectors); 

3. Identify capability through collaboration with partners – both in Australia and internationally 

– that could support achievement of Australian dairy industry outcomes; 

4. Identify future capability requirements to achieve industry outcomes through Dairy Moving 

Forward based on estimated needs to deliver future outcomes over a five to 10-year 

horizon; 

5. Identify existing or emerging gaps between current capability and future requirements; 

6. Examine how the dairy industry might develop and secure the capability it needs into the 

future. 

The Terms of Reference also noted that; 

I. Capability assessment should be broader than just technical capability or expertise, and 

some attempt should be made to integrate other aspects of capability including 

performance, leadership, capability available but not deployed in current role, etc.  

II. The review should assess capability available from other industries and sectors and 

international research capability that may be relevant to, and/or accessible by, the 

Australian dairy industry in priority areas. 

III. Qualitative data should include: 

1. Classification by science discipline (ASRC code) 

2. Qualitative assessment of capability level, based on discussions with senior management 

in respective organisations – High, Medium or Emerging 

3. Stage of career in the respective area – Early, Middle or Late 

4. The overall resources allocated to the area – FTE 

In the AgInsight proposal to conduct the dairy capability assessment, AgInsight suggested an 

additional option to be included in the study, being an assessment of the fields of training of dairy 

postgraduate students in the past five years and their retention in the dairy industry post 

graduation.  
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A critical element of training the next generation of dairy scientists is post-graduate study. Since the 

Peverill and Oates Report (2010), many post-graduate students have completed MSc and PhD training 

in dairy science through Universities and the Dairy Futures CRC. However, there are little data available 

to determine the retention rate of these post-graduates within the Australian dairy industry, and 

hence the effectiveness of this mechanism to improve the industry’s long-term science capability 

This option was agreed by the DMF Steering Committee with the following Terms of Reference for 

deliverables; 

1. A comprehensive list of students who have successfully completed a MSc or PhD in dairy science 

during the period 2010 to present (information to be sought will include name, level of degree, 

awarding university, title of thesis, and completion year). 

2. An aggregated analysis of the fields of study to assist in determining current post-graduate training 

trends by DMF program and sub-program areas to highlight any trends or gaps. 

3. An aggregated analysis of post-degree employment, segmented to identify retention in Australia 

or departure overseas, retention in the dairy sector, and employment location with the industry, 

private, government or university sectors. 
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3.0 Methodology  
 

To address the requirements in the Terms of Reference, the refreshed capability analysis was initially 

based on the Peverill and Oates (2010) methodology but with significant additionality to aid trend 

analysis with reference to past data sets and the future intentions of major research providers; a gap 

assessment; increased emphasis upon universities and postgraduates, identification of research 

capabilities where deficiencies can be accessed from both national and international sources; and a 

detailed Implementation Plan.  

Assessment of prior capability reviews 
The approach, findings and recommendations of all relevant previous capability reviews for the 

Australian dairy industry were assessed, as well as the DairyNZ 2011 ‘Dairy Industry Capability Review’ 

and recent DairyBio business case. One-on-one discussions were also held with each DMF Program 

Manager and the Dairy Australia study sponsors. These assessments and discussions enabled 

confirmation of the background, proposed approach, issues and therefore finalising the parameters 

of the review.  

Survey design and data generation  
Capability surveys provide a point-in-time assessment of parameters such as scale, type, location and 

quality of research expertise. Such surveys contain a mixture of quantitative and qualitative data and 

while they are a ‘snap-shot’ in time, they enable comparisons in trends against past surveys, as well 

as an assessment of the current capability prospectively available to meet the forward research needs 

of the dairy industry over the next 5- 10 years. The survey in this study was designed to capture the 

required information with an ability to examine changes over time by cross-comparison with previous 

surveys (particularly 2010, 2011). 

The survey was initially based on the methodology of Peverill and Oates (2010) but with a number of 

refinements to improve relevance, efficiency and clarity. An on-line survey was conducted, the survey 

developed using the AgInsight Survey Tool © which is a searchable database (that can be extensively 

interrogated to a greater extent than the spreadsheet approaches used in previous surveys and readily 

applied in future to update information). A searchable database approach was a recommendation in 

the final report of Peverill and Oates (2010).  

As the capability survey was to collect information relating to individuals, it was necessary to ensure 

that both the collection and use of data complied with the Australian Privacy Act 1988 (Privacy Act), 

updated 2014. Consequently, the survey was designed to be completed by individuals (not by staff 

managers on behalf of staff) and included a comprehensive Privacy Notification/Collection Statement 

(see Appendix 2). Potential participants of the survey project were identified by; 

 AgInsight contacting relevant organisations (public, industry and private sector) and asking 

them to forward the details of the project to relevant staff; or 

 Individuals were known to be relevant to the survey (because AgInsight has prior knowledge 

of their involvement in dairy related RD&E or because of publicly available information). 
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An additional advantage of the requirement for the survey to be completed by individuals was the 

overcoming of ‘double counting’ that was possible in several past surveys where completion was fully 

or partially performed by managers. A potential shortcoming however was a failure of some relevant 

individuals to complete the survey. This latter issue was minimised by a combination of repeat 

invitations to the survey and consultation with key provider representatives.   

The fields of data to be collected in the survey were designed to meet the requirements specified in 

the Terms of Reference. In addition, although the project specification was to focus on research 

capability, a further field of investigation was included to assess the degree to which researchers have 

capability and skills to effectively deliver research outputs to ‘extension intermediaries’ (such as farm 

management consultants). This is sometimes referred to as “D” (Development) expertise. With the 

evolving changes in approach to extension and technology delivery in the dairy industry, we felt that 

an assessment of this capability would be informative in the dairy industry’s forward planning for the 

effective delivery of research outputs.  

The survey questions are shown in Appendix 3. While each question required a quantitative response 

(for example, number of publications, years of research experience), some questions were a 

qualitative self-assessment (for example, the question “How would industry and non-researchers rate 

your ability to deliver research outputs to extension intermediaries such as farm management 

consultants and non-researchers?”). These latter questions were necessarily a self-assessment to 

comply with privacy provisions and as such the results may tend to comprise of overly optimistic 

assessments, however, the results do provide a valuable insight. 

To collect specific data on the research expertise currently being applied to dairy industry issues, the 

Australian and New Zealand Standard Research Classification (ANZSRC) Fields of Research (FOR) codes 

were used as the underpinning basis. ANZSRC was developed for use in the collection, analysis and 

dissemination of research and experimental development (R&D) statistics in Australia and New 

Zealand.  

ANZSRC was released in March 2008 and was jointly developed by the Australian Bureau of Statistics 

(ABS) and Statistics New Zealand (Statistics NZ), with input from many academic and research 

professionals, government departments, research organisations, professional associations and peak 

industry bodies. Although comprehensive, since 2008 there has been an increase in the appearance 

and use of several fields of research endeavour, particularly in fields relating to the ‘omics. 

Consequently, in defining the Fields of Research to be used in the dairy capability study, the ANZSRC 

codes were supplemented with additional fields considered to be relevant and important to dairy 

research. These additional fields were identified by the Study Team, in consultation with DMF Program 

Managers and a number of senior dairy research experts. The full list of Fields of Research, grouped 

to align with the DMF Programs, can be found in Appendix 4. 

Prior to release of the survey, the survey was tested for completeness and ease of use with the project 

sponsors (Dairy Australia’s Chris Murphy and Ross Bawden) and a small number of senior dairy 

researchers. 

To enable comparisons, many of the survey questions were similar to past surveys, however, to seek 

the greatest accuracy a number of questions and response options were revised, in order to minimise 

past problems of ‘double counting’ individuals, minimise overstatements of capacity, more clearly 
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distinguish postgraduate students and avoid related but non-dairy focussed staff being recorded as 

current dairy capability. 

The organisation and individuals mailing list for the survey was built from a combination of the mailing 

lists from past surveys, current research project lists, organisational websites, advice from DMF 

Program Managers and knowledge of the Study Team and Research Leaders. Due to the growing 

importance and opportunities for university based capability to be directly engaged with industry, the 

university sector was a particular focus, including to assist in identifying the number of students 

currently undertaking dairy post-graduate training.  

The on-line survey commenced on 16th May 2016 and concluded on 27th June 2016. During this period, 

reminders were sent to relevant organisations and/or individuals on five occasions. Although the 

specified completion date for the survey was the 27th June, a preliminary review of the data indicated 

a small number of organisations had either not responded or appeared to under respond. 

Consequently, further follow up was required and the survey held open until 11th July 2016. 

Analysis of survey data. 
The Fields of Research (one or more) selected by a survey respondent determined in which capability 

analysis category their data was included. The analysis categories were structured on a hierarchical 

basis, whereby the highest level was one of five “Science Fields” (Plant Sciences; Animal Sciences; 

Environmental Sciences, Farm Systems, Modelling and Economics; People and Sociology). The second 

level was a “Discipline Group” within a “Science Field’” (for example Plant Genetics, as a Discipline 

Group within the Plant Sciences science field). The third and final level was a specific Field of Research 

within a “Discipline Group” (for example Plant Genomics, a specific FOR within the “Plant Genetics” 

Discipline Group). It is to be noted that respondents commonly identified their current research as 

being associated (on a 5FTE basis) with more than one Science Field and/or Discipline Group and/or 

FOR. 

The Science Fields and the Discipline Groups used in the analysis for the present study were based on 

those identified by King et al (2011) in their analysis of dairy research capability. This enabled cross 

comparisons of the data. Individual Fields of Research were assigned to Discipline Groups similar to 

the approach by King et al (2011).  

Individual Fields of Research were only analysed if they were identified as being gaps or key priorities 

in previous surveys, in DMF (2015), by DMF Program Managers or by the authors (the latter based on 

a review of survey responses). 

Appendix 4 shows the Science Fields, Discipline Groups and associated Fields of Research used in the 

analysis. Appendix 5 shows the criteria utilised in the overall summary assessment of capability at the 

Science Field and Discipline Group levels. 

The on-line survey received input from 222 respondents. Subsequent to the survey, the Project Team 

identified a further 13 current, dairy postgraduate students who had not contributed to the on-line 

survey. Using publicly available information, data for these students was included in the overall 

analysis (refer to Results section for details). 

Additional data analysis was performed on two of the specific questions contained within the survey. 

This analysis was performed on the data provided by current postgraduate students (to enable 

comparison with the data collected on post graduates who had completed their studies within the last 
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five years, see below), and also on the data associated with respondents who specifically identified 

themselves as “Recognised Experts” in response to the question regarding “Advice to Intermediaries”. 

Capability trends, gap identification and potential new sources of 

capability 
The detailed analysis of the survey data and associated prior studies information identified trends in 

capability and current or emerging gaps in capability.  

To identify trends via a comparison with previous studies, emphasis was placed on the assessments 

made by King et al (2011) and Peverill and Oates (2010), being the most recent assessments prior to 

the current study. It is to be noted that the King et al (2011) study drew on the results of Peverill and 

Oates (2010) together with additional consultation with major R&D providers. Consideration was also 

given, where relevant, to the assessments made by Juffs and Oates (2007) and Noble and Coats (2008). 

Again, it should be noted that Noble and Coats drew heavily on the results of Juffs and Oates (2007). 

The analysis of current or emerging gaps drew heavily on the priorities contained within the DMF 

strategy (2015), together with discussions with each of the DMF Program Managers (both prior to the 

release of the on-line survey and at a presentation of the draft analysis post survey). 

As the gaps were clarified, an assessment was made of the capability potentially available to the dairy 

industry to address these gaps. This assessment comprised of three components:  

a) A survey of major research providers nationally who prospectively possess the necessary capability 

but which is currently not directed towards the dairy industry. These prospective providers were 

identified by the Study Team in conjunction with an Expert Panel (Drs Ray King, Ken Peverill and Peter 

Doyle). The assessment was determined qualitatively based on the Study Team’s and Expert Panel’s 

knowledge, together with publicly available information available on each organisation. This was 

supplemented with telephone conversations with a small number of providers as necessary.  

b) An analysis of the gaps was also made against capability that may be accessible internationally. This 

assessment was a desk based approach, drawing on the knowledge of the Study Team and Expert 

Panel, together with publicly available information (websites, annual reports) and the outputs of the 

recent report on Dairy International R&D Mapping, the DairyNZ – Dairy Industry Capability Review and 

the Dairy Australia initiated review of biosciences capability in New Zealand and Australia undertaken 

as part of the establishment of DairyBio. 

c) An assessment of the gaps against the current postgraduate students (as identified in the on-line 

capability survey) and the identified trends in capability development and deployment of major 

research providers. 

Future trends of key research providers. 
Six organisations, identified as major providers of dairy research capability (DEDJTR, University of 

Melbourne, CSIRO, University of Sydney, University of Queensland/QAAFI and University of 

Tasmania/TIA), were contacted via a senior representative. Contact was via a combination of 

telephone or face-to-face meetings and the representatives were surveyed for any planned or 

anticipated shifts in their future dairy research investment, capability development and deployment 
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on dairy industry outcomes. A list of organisations and the representatives consulted are shown in 

Appendix 6. 

Assessment of Dairy Postgraduate training and Retention 2010-2016. 
To address the deliverables identified in the Terms of Reference, information on postgraduate studies 

completed during 2010-2016 was sourced from the major providers of post-graduate training for the 

dairy industry.  

Information was obtained via publicly available sources, predominantly University websites, 

graduation lists and supported with information from websites such as LinkedIn and Researchgate. 

As necessary, follow up occurred for confirmations via University Research Offices or Faculty Offices. 

The data includes, where available, names, degree, university, gender, discipline, year of completion, 

thesis title, alignment to DMF Program and Sub-program, employment sector (government, private, 

university), current employer, specific field of employment, working in Australia or overseas, and 

whether currently working in the dairy industry.  

As was found from the on-line survey of current dairy researchers (including current postgraduate 

students), the research study undertaken by a postgraduate student may be relevant to more than 

one DMF Program or sub-program. In the analysis undertaken, a postgraduate student was assigned 

to a particular DMF Program and Sub-program based upon the primary focus of their study as 

described in their thesis title and thesis summary. 

To compliment the data on completed postgraduate students (2010-2016), data for current 

postgraduate students was drawn from the capability survey and the combined data enabled an 

overall assessment of the DMF Program and Sub-program focus of all postgraduates from 2010 to the 

present day. 

Implementation Plan  
Based on the analysis of all aspects investigated in this study, assessments of capability and 

recommendations have been prepared for securing the capability for dairy research over the next 5 

to 10 years. These recommendations are supplemented with proposed actions for consideration by 

the DMF Steering Committee. Where possible, action plans include timelines, costs and leadership 

roles that could be undertaken by the DMF partners to meet the forward capability requirements. 

 

 

 

 

 

 

4.0  Assessment of Dairy Research Capability 
 

Survey Response Rate 
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The Study Team reviewed all responses to the survey after the final submission date. In this review, 

a small number of individuals had responded more than once. Follow ups established the individuals 

preferred response and duplicates were deleted. 

A total of 329 invitations to participate in the on-line survey were sent out and resulted in the 

receipt of 222 individual survey responses, excluding duplicates (Note: as noted in the Methodology 

section, a further 13 current, dairy postgraduate students who had not contributed to the on-line 

survey were identified subsequent to the survey). 

Invitations to participate were sent to a total of 58 organisations (public, industry and private sector, 

refer to Appendix 9 for a complete list) and resulted in the receipt of one or more survey responses 

from 36 organisations (being 6 government agencies out of 7 responded, 19 university faculties out 

of 26 responded, 9 private sector organisations out of 22 responded, and 2 industry organisations 

out of 3 responded). 

Overall, the response rate (excluding the additional postgraduate students noted above) achieved 

through the study was approximately 64%. This compares very favourably with the reported 

response rate of 42% for the 2010 capability survey and 46% for the 2007 capability survey. 

For all the following analyses, detailed data from the on-line survey, covering all areas of enquiry, 

can be found in Appendix 7. 

 

Animal Sciences 
Background 

The Animal Science ‘Fields of Research’ (FOR) addressed in this survey are shown in Appendix 4. 

These FOR are primarily associated with the DMF Programs of ‘Animal Performance’ and the animal 

nutrition component of ‘Feedbase and Animal Nutrition’. 

For the purpose of analysis and cross comparison with previous surveys, FORs were initially 

combined into ‘Discipline Groups’ similar to those used by King et al (2011). The Discipline Groups 

and associated FOR are shown in Appendix 4. Subsequently, a number of individual FOR were 

assessed, the selected FOR based upon gaps or priorities identified in previous surveys, DMF (2015), 

by DMF Program Managers or by the authors. 

Overall assessment of Animal Science capability. 

Animal Sciences has overall a strong field of capability. A sum of 125 people, including 20 

postgraduates, was identified (inclusive of 6 postgraduates identified post the online survey), with a 

total of 82.7 FTE. 

Each age bracket is well represented up to and including the 50-59 bracket, before falling to low 

numbers. Research experience is similarly strong, with nearly 70% of people having 10+ years 

research experience. There are 20 postgraduates in training. Over 30% of people have senior 

leadership experience at multi-disciplinary projects or program management. Publication records 

are strong and supported by 46% of people having more than 31 publications and 42% nominating 

as peer recognition at the ‘International Expert’ level. 
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For the increasingly important area of skills in Advice to Intermediaries, a little over 20% nominated 

as being ‘Expert’. 

King et al (2011) identified 79.1FTE across Animal Sciences, noting there was a strong overall 

capability. The present study has found comparable FTE numbers (Table 4.1). Overall, the Animal 

Science capability and capacity remains strong, however, it is important to break this category down 

into key discipline groupings and in turn several important FORs. 

Table 4.1: Comparison of FTEs from various surveys (figures standardised to include postgraduate students). 

Discipline Group Juffs and Oates (2007)  
FTE 

King et al (2011) 
 FTE 

This study  
FTE 

Animal Genetics 17.4 31.6 27.25* 

Animal Nutrition, 
Growth & Development 

28.9 22.5 20.6 

Animal Reproduction 3.8 3.5 4.6 

Animal Welfare and 
Behaviour 

2 5 7.5 

Cow health/ veterinary 
medicine 

4.8 12.5 20.8 

Milk Harvesting 3 4 1.95 

*includes 6 postgraduate students identified post survey 

 

Animal Genetics  
Genetic improvement of Australia’s dairy herd is recognised as a key driver for increased 

productivity of the Australian dairy industry. New technologies, including genomic breeding values 

and other herd improvement tools hold considerable promise for accelerating genetic gain across 

the dairy industry.  

Current capability 

A sum of 42 people (including 11 current postgraduate students) were identified with a total of 

27.25 FTE. This is comparable to the 2011 estimate of King et al of 31.6FTE. Most of the capability is 

located with DEDJTR, with the postgraduates associated with the University of Melbourne, 

University of Sydney and LaTrobe University. 

Across Animal Genetics; 

 Good spread across age categories and research experience, including a number of younger 

staff coming through. 

 Science standing is overall strong, with Researcher qualifications predominantly at PhD level 

(67%) with a further 26% studying for PhDs. Peer Recognition is high with 45% identifying at 

the International Expert level, 31% having patents, 20% of respondents having 15 or more 

invited conference papers and 38% having more than 30 peer reviewed publications 

(including 26% with more than 61 publications) 
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 Science leadership is overall moderate, with 24% of people leading multi-disciplinary 

projects (primarily in DEDJTR) or programs, however, this number appears reduced due to 

the large number of postgraduates/early career researchers. 

 Skill in Advice to Intermediaries was generally low, with only a small number (4) of people 

identifying as ‘Recognised Experts’ (mainly people with 20+ years research experience, high 

publication rates and senior leadership roles). Given the increasing importance of this 

capability, this is an area of concern and a potential capability gap in Animal Genetics.  It is 

noteworthy that some 30% of respondents identified as ‘Intermediate’ with these skills and 

these people included a number of younger, developing staff who could provide a point of 

focus for training in this skill to address the gap. 

 For people working on animal genetics, their main other fields of research involvement were 

associated with plant genetics and veterinary sciences/health. 

 Across all the science disciplines grouped under Animal Genetics, there is in general a good 

spread of capacity. 

Table 4.2: Fields of Research  - Animal Genetics 

Fields Of Research  Total FTE 

Systems Biology (including proteomics, metabolomics and gene 
expression) 

14 4.75 

Genomics – Animals 22 11.05 

Animal Cell and Molecular Biology 1 0.30 

Computational biology – Animals 6 3.40 

Animal Breeding 6 1.80 

Animal Quantitative Genetics (incl. Disease and Trait Mapping 
Genetics) 

11 5.95 

TOTAL  27.25 
 

Table 4.3: Organisation FTE for the Animal Genetics Fields of Research  
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Charles Sturt 

University 0.05      

DEDJTR, Vic 3.45 6.75 2.85 2.40 0.30 1.80 

La Trobe University  1.00 2.00 1.00   

University of 

Melbourne 0.20 3.00     
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University of Sydney 1.05 0.05 0.85    

 

Overall, Animal Genetics has a strong capability level and good spread of research capability across 

its associated disciplines. This conclusion was also identified in prior studies and thus the strong 

status has been maintained. A potential gap in skills for Advice to Intermediaries could warrant a 

focus of attention. 

 

Animal Nutrition, including Growth and Development  
The Australian dairy industry is characterised by a range of feeding systems and farm management 

systems. The feedbase, while still pasture dominant, is complex to manage and affects responses in 

milk protein and fat production, reproduction efficiency, animal health and welfare and ultimately 

profitability. The importance of animal nutrition has long been recognised and thus been a priority 

focus for DMF, both through the Feedbase and Animal Nutrition Program and with strong linkages to 

Animal Performance and Farm System and Business Management Programs. 

Current capability 

A sum of 44 people (including 9 current postgraduate students) responded with a total of 20.6 FTE. 

This is comparable to the 22.5FTE reported in the 2011 estimate of King et al. The capability is 

spread across a number of government agencies and universities across Australia although many 

have only 1 or 2 people, while DEDJTR (16 people), UTAS/TIA (7) and University of Melbourne (6) 

have the largest cohorts. 

Across Animal Nutrition, Growth and Development; 

 Good spread across age categories and research experience, including a number of younger 

staff coming through. 

 Science standing is overall moderate, with some individuals being very strong. Researcher 

qualifications are predominantly at Masters and PhD level (80%) with the remaining 20% all 

studying for a higher degree. Nominated Peer Recognition is strong with 38% identifying at 

the International Expert level (although after review of their experience and publication etc. 

records, this number is perhaps closer to 27%).  Publications, however, are relatively low 

with 19 people having only 0-10, although 11 people have more than 61 publications. 

Similarly, 27 of respondents have 6 or less invited conference papers and only 5 having more 

than 61 peer reviewed publications. 

 Science leadership is moderate, with 30% of people leading multi disciplinary projects or 

programs. 
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 Nominated skill in Advice to Intermediaries was only moderate, with 10 (23%) nominating as 

‘Recognised Experts’ (all being senior people, well credentialed and being 50+ years old). 

Further, only 12 people identified themselves as being with ‘intermediate skills’ (around half 

of these in the 30-49 age bracket), suggesting an overall gap in these skills.  

 For people working on animal nutrition, growth and development, their main other fields of 

research involvement were in agronomy, but with further association across a very broad 

range of animal, plant and environmental science disciplines. 

 Across all the science disciplines grouped under Animal Nutrition, Growth and Development, 

most people cited their discipline focus as Animal Nutrition (70%), with 23% citing Animal 

Physiology. Capability in the other disciplines was very low or absent and while these 

disciplines are very specialised, they may represent a future gap. 

 

Table 4.4: Fields of Research - Animal Nutrition, Growth and Development 

Fields Of Research Selected Total FTE 

Agricultural Production Systems Simulation 4 0.95 

Animal Nutrition 30 13.55 

Rumen Microbiomes 2 1.10 

Animal physiology (incl. rumen physiol.) 10 3.70 

Animal Production not elsewhere classified 5 0.55 

Animal Growth and Development 4 0.60 

Animal Biochemistry 1 0.15 
TOTAL  20.60 

 

Table 4.5: Organisation FTE for the Nutrition, Growth & Development Fields of Research  
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Charles Sturt University 1.20     0.10  

DAF, Queensland 1.10       

DEDJTR, Vic 6.40  0.10 0.10 1.10 1.65 0.20 

La Trobe University 1.00       

NSW Department of 

Primary Industries       0.10 

PGG Wrightson Seeds 

(Australia) Ltd 0.10       
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SARDI    0.05    

Tasmanian Institute of 

Agriculture 0.65  0.85    0.15 

University of Melbourne 1.10 0.15  0.40  1.00 0.15 

University of Queensland 1.00     0.75  

University of Sydney 0.80       

University of Western 

Australia      0.20  

Western Dairy 0.20       

 

Overall, Animal Nutrition, Growth and Development has a strong and adequate level of capability 

and capacity. Similar results were found by King et al in 2011, although they recommended a 

strengthening in numbers of medium and emerging capability. The present survey suggests this 

strengthening has occurred and that there is a good level of younger staff and postgraduates coming 

through the system. Senior capability appears strong, however, there are indications that some 

further support and encouragement for younger and mid-career staff to strengthen their publication 

record and leadership experience would be beneficial.  Additionally, a gap exists for skills in Advice 

to Intermediaries. 

Priority/gap FORs: 

Two individual FOR were assessed based upon them being identified as gaps or key priorities in 

previous surveys, DMF (2015), by DMF Program Managers or by the authors. 

Animal Nutrition 

A sum of 30 people (including 8 current postgraduate students) responded with a total of 13.6 FTE. 

There is a good distribution of people nationally, including DEDJTR (11 people), 3 to 4 people at each 

of University of Melbourne, Charles Sturt University and University of Tasmania/TIA, with a further 3 

people (2.1FTE) in Queensland (QDAF and University of Queensland) addressing sub-tropical dairy 

nutrition.  

Across Animal Nutrition; 

 Good spread across age categories and research experience, including a number of younger 

staff coming through. 
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 Science standing is well placed. Researcher qualifications at postgraduate level are high at 

77% with the balance studying for a higher degree. Nominated Peer Recognition at the 

International Expert Level is reasonably strong (33%, although following further assessment 

of publications, invited conferences etc. this is probably closer to 23%). Publications are 

moderate with 30% having more than 30 publications and only 20% with more than 60 

publications. Similarly, only 2 respondents (9%) have more than 15 invited conference 

papers. 

 Science leadership is moderate, with just 6 people leading multi-disciplinary projects or 

higher levels of leadership. 

 The nominated skills in Advice to Intermediaries was moderate, with 5 people (22%) at the 

‘Expert’ level. Of these, 3 were 50+ years old, one between 40 and 49 and one between 30 

and 39 years old. Given the importance of Animal Nutrition in DMF, together with a key 

need to pass research findings to a broad audience, the limited skills in this capability 

indicates a gap and growing concern, thereby warranting a focus.  

 For people working on animal nutrition, their main other fields of research involvement 

were in agronomy, animal physiology and farming systems. 

Overall, the Animal Nutrition FOR is well placed with a solid base of capability, however, 

strengthening in parameters associated with science quality, science leadership and skills in Advice 

to Intermediaries would be beneficial in strengthening and sustaining this capability over the next 1-

5 years. If needed by dairy, there is strong capability in animal nutrition science for non-dairy 

animals in CSIRO, at the University of New England and at the University of Queensland. 

Internationally, strength in dairy cow nutrition exists at DairyNZ and Teagasc , whereby Dairy 

Australia and research providers such as DEDJTR have established collaborative arrangements that 

include sharing program details, research outputs, discussions for coordinated research and visiting 

scientist opportunities.  

Animal Growth and Development 

Only 4 people (no postgraduate students) responded with a total of 0.6 FTE. These people are 

located across four different organisations (DEDJTR, University of Melbourne, TIA and NSWDPI) and 

each with a 0.15FTE contribution. 

Across Animal Growth and development; 

 All people are aged 40-59, with a range of 10-39 years research experience. There are no 

younger staff coming through.  

 For science standing, 75% of people have a PhD, publications are low for two people and 

high for the remainder. Nominated Peer Recognition is variable, with two identifying as at 

the International Expert Level (although only one is likely to be truly practicing research). 

Invited conference papers are also variable and generally low. 

 Science leadership is also variable, ranging from the project level through to multi agency 

program level. 

 The nominated skills in Advice to Intermediaries showed only one person at the ‘Expert’ 

level.  
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 For people working on Animal Growth and Development, this discipline was not the major 

focus for their field of research. Their main other fields of research involvement were Animal 

Nutrition and Farming Systems. 

Overall, the Animal Growth and Development FOR has limited capability available and prima facie 

could be of concern. However, in dairy the major animal growth and development targets, such as 

growth rates for replacement heifers, are well established and known. This is not the case for the 

sheep and beef sectors and these sectors access good animal growth and development capability 

through QDAF/QAAFI/UQ, NSWDPI and University of New England. Consequently, despite low 

capacity focussed upon dairy, this FOR is not considered a capability gap and should additional 

capability be required, the organisations in Queensland and NSW could be approached. 

 

Animal Reproduction  
Herd fertility is recognised as one of the major constraints to dairy productivity and profitability. 

Measures of dairy cow fertility have commonly shown a decline, despite improved genetics and 

feeding systems. Research capability in dairy cow reproduction in Australia has been noted to be low 

for many years and identified as an area for increased capability. 

Current capability 

A sum of 12 people responded (including 2 current Masters postgraduate students) with a total of 

4.6 FTE. This is slightly higher than the 3.5FTE reported in the 2011 estimate of King et al but still 

very low. The capability is spread across a number of universities (and one private veterinary 

practice) and CSIRO, with the only organisations having more than one person in this field being 

University of Melbourne (4) and University of Sydney (2). 

Across Animal Reproduction sciences; 

 There are two main age groups, being 30-39 and 50-59 reflecting variable recruitment over 

time. 

 Science standing is of serious concern, being comparatively low overall and quite variable. 

50% of people are in their early stage of research (<10 years experience), while 33% are in 

their late stages of career. 58% of researchers have PhDs while the remainder are graduates. 

The two Masters postgraduate students may subsequently move to private veterinary 

practices, thereby not bolstering the future research capability. Only two people nominated 

their Peer Recognition at the International Expert level. Publications are generally low with 

75% of people having less than 30 publications. Similarly, invited conference papers are at 

the low end, with 83% of people having less than 15. 

 Science leadership is skewed towards 60% of people being researchers only, with no one 

identifying at the level of multi-agency program leadership. 

 In skill in Advice to Intermediaries only two people, both at University of Melbourne, 

identified as ‘Expert’ which is a significant concern given the importance of this field to many 

in the knowledge and information/advice fields. 50% of people identified as ‘Intermediate’, 

coming from a range of age and experience levels, which could provide a basis for cultivating 

and developing the next generation of ‘experts’. 
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  For people working on animal reproduction, their main other fields of research involvement 

were in veterinary science/medicine/health. 

 All respondents selected the discipline of ‘Animal Reproduction’. No-one identified with the 

discipline of ‘Animal developmental and reproductive biology’ 

Table 4.6: Fields of Research  - Animal Reproduction science 

Fields Of Research  Total FTE  

Animal Reproduction 12 4.55 

Animal Developmental and Reproductive Biology 0 0.00 

TOTAL  4.55 
 

Table 4.7: Organisation FTE for the Reproduction Fields of Research  
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Charles Sturt University  
0.10 

CSIRO  
0.10 

James Cook University  
0.05 

Maffra Veterinary Centre  
0.05 

Murdoch University  
1.00 

University of Melbourne  
1.40 

University of Queensland  
0.60 

University of Sydney  
1.25 

 

Overall, despite an apparent small increase in capability since 2011, the results from this 2016 survey 

suggest that capability in Australia for dairy Animal Reproduction research remains a serious 

concern, being limited in both scale and overall science capability.  

However, it is noteworthy that DairyNZ has significant research funding and capability focussed on  

animal reproduction and Dairy Australia has established strong linkages to access the outputs of the 

DairyNZ research.  Additionally, the Australian beef and sheep industries are comparatively well 

placed to access Animal Reproduction science, particularly through the University of Queensland, 

and the University of Adelaide is believed to have a number of postgraduate students addressing pig 

reproduction. Supporting capability is also available for dairy through private veterinarians and other 

private sector providers who are well versed in reproductive technologies and synchronisation. 
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Internationally, beyond the capability noted in New Zealand, extensive dairy fertility and 

reproduction science exists at the University of Wageningen, particularly with a multi-disciplinary 

approach involving genomics, genetics, nutrition and herd management, and with Teagasc.  

Overall, while the Australian dairy research capability in Animal Reproduction remains low, there is 

scope for dairy to access greater capability in animal reproduction science from other sectors in 

Australia and to access capability and research outputs from DairyNZ. Additional opportunities are 

available from Wageningen University. The challenge for DMF will be to ensure that there is 

sufficient research and/or delivery capability in Australia to translate the research from other sectors 

or internationally into on-farm improvements. 

 

Cow Health/Veterinary Medicine  
While mastitis, infertility and lameness are seen as the major cow health issues for the dairy 

industry, there remains uncertainty on their scale and on the occurrence of other major diseases. 

Veterinary sciences are relevant across cow reproductive performance, milk quality, general cow 

health and performance and animal welfare and thus have been identified in the past as a core field 

of capability for the industry, both in the public and private sectors. Dairy Australia and the Gardiner 

Dairy Foundation have been active with the University Of Melbourne in supporting advanced 

training for graduate veterinarians. 

Current capability 

A sum of 33 people responded (including 4 current postgraduate students) with a total of 21.8 FTE. 

This is significantly higher the 12.5FTE reported in the 2011 estimate of King et al. The people 

capability is generally spread quite uniformly across 5 universities, CSIRO and DEDJTR, although on 

an FTE basis most capability is located at University of Sydney, University of Melbourne and DEDJTR 

(around 4 FTE each), with CSIRO and University of Queensland the next strongest with around 2.8 

FTE each. 

Across Cow health/Veterinary Medicine; 

 Good spread across age categories and research experience, with a bell curve peaking 

around 40-49 years of age and around 10-29 years research experience. Good evidence of a  

number of younger staff coming through. 

 Science standing indicators are generally quite strong. 82% of people have a postgraduate 

degree and there are a further 4 postgraduate students. Nominated Peer Recognition is 

quite high with 45% identifying at the International Expert level (although after review of 

their experience and publication etc. records, this number is perhaps closer to 40%). Patents 

experience is moderate (20% of people). Publications overall are generally strong, with 58% 

having more than 30 and 20% with more than 60.  However, only 3 people (10%) had invited 

conference papers exceeding 15. 

 Science leadership is strong, with 50% of people leading multi-disciplinary projects or higher 

levels of project/program leadership. 

 Skill in Advice to Intermediaries was reported as quite high, with 13 people (40%) 

nominating as ‘Recognised Experts’ (all being senior people, aged 40+ and usually 20+ years 

research experience). 
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  For people working on cow health/veterinary medicine, their main other fields of research 

involvement were in animal welfare and animal management. 

 Across all the FOR grouped under Cow health/veterinary medicine, most people cited their  

focus as Veterinary diagnosis/diagnostics, however, there was a good spread across the 

other FOR in this group except for Veterinary parasitology and pathology/toxicology.  

 

Table 4.8: Fields of Research  - Cow Health/Veterinary Medicine 

Fields Of Research  
Total 
No. FTE  

Veterinary Epidemiology 9 4.60 

Veterinary Microbiology (excl. Virology) 7 2.65 

Veterinary Virology 7 3.25 

Veterinary Diagnosis and Diagnostics 13 3.25 

Animal Infectious agents 7 2.50 

Veterinary Medicine 9 3.95 

Veterinary Parasitology 2 0.40 

Veterinary Pathology/Toxicology 1 0.20 
TOTAL  21.80 

 

Table 4.9: Organisation FTE for the Cow Health/ Veterinary Medicine Fields of Research  
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Charles Sturt 
University 

 0.30 0.65 0.50   0.20   

CSIRO  0.45 0.50     1.90  

DEDJTR, Vic 0.40 1.75   1.05 0.20  0.55  

Jemora Pty Ltd   0.95       

Queensland University 
of Technology 

        0.10 

Tasmanian Institute of 
Agriculture 

        0.05 

University of Adelaide  0.20  0.20      

University of 
Melbourne 

0.25 0.10 2.25 0.80 0.20   0.20  

University of 
Queensland 

0.10 0.15 0.25 0.50 1.00 0.20  0.60  

University of Sydney 1.75 0.30  1.95 0.40    1.80 
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Overall, Cow health/veterinary medicine is strong with a solid capability and capacity. This standing 

appears as an improvement on the standing identified in 2011 by King et al., apparently reflecting a 

growth in capability that has continued since 2008. King et al. (2011) recommended a support for 

further training of postgraduate students and with only 4 current postgrads, together with the on-

going need for veterinary graduates in the commercial industry, a continuance of postgraduate 

support would seem appropriate. 

Priority/gap FORs: 

Three individual FOR were assessed based upon them being identified as gaps or key priorities in 

previous surveys, DMF (2015), by DMF Program Managers or by the authors. 

Veterinary Medicine 

A sum of 9 people responded (including 3 current postgraduate students) with a total of 3.95 FTE. 

These people are located at University of Sydney (1.95FTE), University of Melbourne (0.8 FTE), 

University of Queensland (0.5 FTE), Charles Sturt University (0.5 FTE) and Adelaide University (0.2 

FTE). 

Across Veterinary Medicine; 

 Good spread across age categories with a bell curve peaking in 30-49 age brackets. However, 

research experience is generally low, with 55% having less than 9 years experience. 

 Science standing is moderate. Postgraduate qualifications are common with 5PhDs, 1 

Masters and 3 postgrads in training. Nominated Peer Recognition showed 4 people at the 

International Expert Level, although following further assessment of publications, invited 

conferences etc. this is probably closer to 2 people. Publications are moderate with 30% 

having more than 30 publications and only 22% with more than 60 publications. Similarly, 

only 3 respondents (33%) have more than 6 invited conference papers. 

 Science leadership is overall low, with only one person undertaking leadership above the 

‘project leadership’ level. 

 The nominated skills in Advice to Intermediaries showed a reasonably strong assessment of 

4 at the ‘Expert’ level (although further analysis of experience etc. suggests this may be 

closer to 3 people). All these people are university based and aged above 30 years old.  

 For people working on Veterinary Medicine, their main other fields of research involvement 

were in Animal health, animal welfare and animal management. 

Overall, the study results suggest that the Veterinary Medicine FOR capability is generally well 

placed but of some concern due to a significant proportion of the associated people being in the 

early career/developing phase. Thus, while there are a number of younger researchers coming 

through, there will be a need to continue support for postgrads and to build the experience, 

publication and information dissemination skills. Strengthening this capability with some senior 

people would be beneficial. 

Veterinary Microbiology. 

A sum of 7 people responded (no postgraduate students) with a total of 2.65 FTE. These people are 

primarily located with DEDJTR (4) with one each at University of Queensland, University of 

Melbourne and University of Sydney. 
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Across Veterinary Microbiology; 

 General lack of younger people, with no postgraduate students, one person in 30-39 years 

age bracket and the remainder in the 40-59 age bracket. Research experience is generally 

low, with 55% having less than 9 years experience. 

 Science standing is moderate to strong. Postgraduate qualifications are common (86%). 

Nominated Peer Recognition showed only one person at the International Expert Level.  

Publication levels are reasonably strong, with 4 people (57%) at 31+ and one at 91+.  

However, only 2 respondents (28%) have more than 6 invited conference papers. 

 Science leadership is reasonably strong, with three people (43%) at the multidiscipline 

project or program levels. 

 The nominated skills in Advice to Intermediaries showed a strong level of 3 (43%) at the 

‘Expert’ level. All these people are aged above 40 years old.  

 For people working on Veterinary Microbiology, their main other fields of research 

involvement were in Diagnosis/Diagnostics and Virology. 

Overall, the current Veterinary Microbiology research capability is generally strong but potentially 

low in capacity.  The absence of early and developing researchers/post graduates is of concern and 

indicates a potential emerging gap. 

Veterinary Pathology and Veterinary Parasitology 

Only one person (no postgraduates), from a university, responded with a total 0.2 FTE for Veterinary 

Pathology.  This person has 20+ years of experience, solid publication experience and nominated 

with International Expert as peer recognition and as multi-discipline project leadership capability.  

Two people (no postgraduates) responded with a total of 0.4 FTE for Veterinary Parasitology. Both 

people (from DEDJTR and University of Queensland) have 20+ years research experience, strong 

project leadership and science standing. 

Both Veterinary Pathology and Veterinary Parasitology for dairy appear to have very limited research 

capability. The commercial (private) sector, however, possesses considerable non-research focussed 

capability and while some areas such as parasitology are a significant issue for the sheep and beef 

industries, it is not clear that this is similarly an issue for dairy. Hence, while access to additional 

research capability can be possible from other industry sectors (such as sheep and beef, particularly 

from Western Australia), dairy needs to clarify their need for capability in this field before the 

capability in these FOR could be considered a concern.  

 

Animal Welfare and Behaviour  
Increasingly the dairy industry is under public scrutiny on its animal welfare practices. Key issues 

include management of bobby calves, lameness, tail docking and calving induction. However, equally 

animal husbandry and welfare is connected to animal productivity. Consequently, a strong capability 

in animal welfare science is a focus in DMFs Animal Performance Program, with cross program 

benefits, particularly with the Farm System and Business Management Program. 
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Current capability 

A sum of 20 people responded (including 5 current postgraduate students) with a total of 7.5 FTE. 

This is a significant increase on the 5.0FTE reported in the 2011 estimate of King et al. The capability 

is spread across a mix of government agencies and universities up the east coast of Australia, with 

the largest numbers at University of Sydney (6 people), CSIRO (5) and University of Melbourne (4). 

Across Animal Welfare and Behaviour; 

 Good spread across age categories with a bell curve peaking at 40-49 years of age. Research 

experience, however, is focused in the early to 20-29 years of experience, with no one 

exceeding 29 years. 

 Science standing is quite strong. 65% of researchers have PhDs with a further 25% in PhD 

training. Nominated Peer Recognition is moderate with 20% identifying as International 

Experts although a further 60% identify as National Experts. 25% of people have patented 

technologies. Publication levels overall are generally strong with 50% having more than 30 

including 20% having 61+. Invited conference papers are more moderate, with 60% having 0-

5 while 15% have 16+. 

 Science leadership tends to be at the earlier stage of development, with 75% of people 

identifying as project leadership or researcher. There is, however, a small group of people 

with more senior leadership experience. 

 Nominated skill in Advice to Intermediaries was reported as overall quite low, with only 3 

people (15%) nominating as ‘Recognised Experts’. There is a group of 8 people identifying 

themselves as being with ‘intermediate skills’ (most in the 40+ age bracket). Given the 

increasing public and industry focus on animal welfare and the demand for advice, there is a 

gap in this necessary skill.  

 For people working on animal welfare and behaviour, their main other fields of research 

involvement were in Farm Systems and Veterinary sciences. 

 Across all the science disciplines grouped under Animal Welfare and Behaviour, most people 

cited their discipline focus as animal behaviour. With only 0.8 FTE focussed on ‘humane 

animal treatment’, capability in this discipline is of concern. 

Table 4.10: Fields of Research - Animal Welfare and Behaviour 

Fields Of Research  Total FTE 

Animal Management 8 2.75 

Animal Behaviour 12 3.90 

Humane Animal Treatment 2 0.80 

TOTAL  7.45 
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Table 4.11: Organisation FTE for the Health & Welfare Fields of Research  
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CSIRO  1.20  

DEDJTR, Vic 0.25   

NSW Department of Primary 
Industries 

0.4   

Tasmanian Institute of Agriculture  0.5  

University of Melbourne 0.25 1.0 0.8 

University of Queensland 0.25   

University of Sydney 1.6 1.2  

 

Overall, capability and capacity in Animal Welfare and Behaviour appears to have grown since 2008 

and 2011. The capability is generally in the early/developing stage but with a small number of well-

credentialed leaders. The current capability and developing researchers is perhaps still tenuous, 

particularly in the ‘humane animal treatment discipline’. Continued support for postgraduates, 

research and leadership training and experience will be needed. Additionally, increasing skills and 

experience in providing Advice to Intermediaries would be strongly recommended. 

It should be noted, however, that the Animal Management FOR was included in the overall 

assessment of Animal Welfare and Behaviour sciences capability (i.e. along with Animal Behaviour 

and Humane Animal Treatment disciplines). If Animal Management is not included, the total 

capability reported falls from 20 people to 14 (including 2 postgraduates) and the FTE falls from 7.5 

FTE to 4.7 FTE. On this basis, the overall dairy research capability in Animal Welfare and Behaviour is 

comparable to that in 2008 and 2011 and thus still low and therefore of serious concern. In seeking 

to enhance capability through additional postgraduate students, it should be noted that a likely 

concern for students is where they will find employment post-graduation. It was suggested to the 

study authors that most postgraduate students seek to focus on ‘animal behaviour’ for their 

research, where, post-graduation, there are a number of prospective non-dairy employment 

opportunities, such as with zoos, domestic animals. This can create challenges for retaining 

postgraduates in the dairy sector. 

Priority/gap FORs: 

The Animal Management FOR was individually assessed based upon it being identified as a gap or 

key priorities in previous surveys, DMF (2015), by DMF Program Managers or by the authors. 

Animal Management. 

A sum of 8 people responded (including 4 current postgraduate students) with a total of 2.75 FTE. 

These people are primarily located with University of Sydney (4) with one each at DEDJTR, NSW DPI, 

University of Queensland and University of Melbourne. 

Across Animal Management; 
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 General spread of age across age categories with a number of new postgraduates in training. 

With the strength of younger people, research experience is generally low except for a small 

number of senior people. 

 Overall science standing is generally moderate. All respondents have postgraduate 

qualifications or are postgraduate students. Nominated Peer Recognition showed two 

people (probably one after considering publications, conferences etc.) at the International 

Expert Level.  Publication levels overall tend to the lower end, with 63% having less than 10 

publications.  Similarly, only 12% have more than 15 invited conference papers. 

 Science leadership experience is generally low, with only one person having experience 

greater than ‘project leadership’.  

 The nominated skills in Advice to Intermediaries showed a lower end of overall development 

with one person nominating at the ‘Expert’ level.   

 For people working on Animal Management, their main other fields of research involvement 

were spread across a broad range of disciplines. 

Overall, the Animal Management research capability is of concern, although a good cohort of 

postgraduate and early career scientists are coming through. With the importance of Animal 

Management skills being involved in fields of Animal Welfare, Animal Nutrition and Animal 

Performance more widely, continued support of postgraduates and developing scientists will be 

important. 

 

Dairy Control Systems, robotics and automation (including milk harvesting) 
A sum of 6 people responded (including 3 current postgraduate students) with a total of 1.95 FTE. 

These people are located at University of Sydney (4), TIAR (1) and Queensland University of 

Technology (1). 

Across Dairy Control Systems; 

 Age spread varied, with 50% under 39 and 50% over 50 years of age. Research experience 

was also somewhat polarised, with 50% less than 4years and 50% in the 20-29 bracket. 

 Overall science standing is generally moderate, primarily due to the number of early career 

researchers. Two people hold PhDs although there are an additional 2 PhDs and 1 Masters in 

training. Nominated Peer Recognition showed 2 people at the International Expert Level 

(both very senior, 50+ age and 20+ years research experience). Publications of respondents 

are quite polarised, with 4 people less than 10 but 2 with 60+. Similarly, only 1 respondent 

has 16-30 invited conference papers. 

 Science leadership is limited, particularly with 50% of people being postgraduate students. 

However, there are two people with multi-discipline or program leadership experience. 

 The nominated skills in Advice to Intermediaries showed only the two senior respondents as 

operating at the ‘Expert’ level.  

 For people working on Dairy Control Systems, Robotics and Automation, their main other 

fields of research involvement were in Animal Behaviour, Animal Management, Animal 

Nutrition and Farm Systems Management. 



48 
 

Table 4.12: Organisation FTE for the Cow Health/ Veterinary Medicine Fields of Research  
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Queensland University of Technology 0.10 

Tasmanian Institute of Agriculture 0.05 

University of Sydney 1.80 

 

In prior studies, including King et al 2011, this discipline area had particular linkage to milk 

harvesting. Particularly over the last 5 years the research needs on milk harvesting have declined, 

while automation and control systems have come under increasing relevance to areas such as 

animal welfare, nutrition and whole farm systems. The results from this survey would support such a 

shift in focus. 

The dairy control systems/automation capability will be strongly interactive with a number of other 

disciplines across farm systems, animal management, animal nutrition and animal behaviour and so 

the necessary capability should be considered in context with these other fields of capability. 

Consequently, while overall the capability in Dairy Control systems, Robotics and Automation may 

be of concern, there is growth evident through early career stage people and the support for 

postgraduates and further training should be encouraged and supported. 
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Plant Sciences 
Background 

Plant Sciences encompasses all of the science capabilities required to deliver on the feedbase 

component of the DMF Strategy, specifically Sub-programs ‘Forage Improvement’ and ‘Agronomy 

and Grazing Management’ contained within the DMF Feedbase and Animal Nutrition Program. 

For the purpose of analysis and cross comparison with previous surveys, FORs were initially 

combined into ‘Discipline Groups’ similar to those used by King et al (2011). The Discipline Groups 

and associated FOR are shown in Appendix 4. Subsequently, a number of individual FOR were 

assessed, the selected FOR based upon gaps or priorities identified in previous surveys, DMF (2015), 

by DMF Program Managers or by the authors. 

Overall assessment of Plant Science capability 

A total of 71 individual researchers were identified, including 13 postgraduate students (inclusive of 

7 postgraduate students identified post the on-line survey), with a total of 36.1 FTE. A comparison of 

this figure with previous similar surveys is presented below (Table 4.7). Based on total individuals, 

59% of the current capability is based in Melbourne, predominantly within AgriBio.   

Table 4.13: Comparison of FTEs from various surveys (figures standardised to include postgraduate students). 

Discipline Group Juffs & Oates (2007) 

FTE 

King et al (2011) 
FTE 

This study 

FTE 

Plant genetics 8.3 34.5 20.7* 

Plant nutrition and 
agronomy 

23.8 20.4 15.4 

Total 27.1 40.9 36.1 

* includes 7 postgraduate students identified post the on-line survey. 

 In this study, the age spread of researchers is relatively evenly distributed with 19% aged 0-29, 

21% aged 30-39, 21% aged 40-49 and 33% aged 50-59, and 46% having 20 or more years 

research experience. 

 Science standing is generally strong with over 80% with postgraduate qualifications and 37% of 

respondents identifying their Peer Recognition at the International Expert level. However, 

despite the level of experience, only 13% of respondents have more than 16 or more invited 

conference papers and 19% have more than 61 peer-reviewed publications. However, it is 

notable that 26% of the cohort also had registered patents, with 6% having more than 10 

patents each. 

 Science leadership is moderate with 37% leading multi-discipline projects, programs or multi-

agency programs.  

 Skill in Advice to Intermediaries is moderate with 27% identifying as Industry Recognised 

Experts. 

 Outside of the Fields of Research (FOR) associated with Plant Sciences, it is perhaps surprising 

that in total, researchers also identified themselves in many FOR spread across Animal Sciences, 

Farming Systems, Environment Science and People and Sociology. 
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 Across the 19 FOR in Plant Sciences, the largest contingent of researchers is in Agronomy (6.8 

FTE across 23 individuals), yet 42% of all FOR had less than 1 FTE, including zero in Plant 

Development and Reproductive Biology. However, the latter may not be of concern as it is likely 

that many of these skills can be accessed from those working elsewhere e.g. in the Grains sector. 

This will need to be tested and access arrangements negotiated. 

 

Plant Genetics  
The dairy feedbase, primarily homegrown pastures and forages, has been seen to lie at the heart of 

the Australian dairy industry comparatively low cost of production. Although reliance on homegrown 

feedbase is diminishing in some regions and farming systems, genetic improvement of the feedbase 

remains a key priority for the industry. Over the last decade or more, new genetic technologies and 

approaches such as gene discovery, genomic selection and systems biology have offered the 

prospect of quantum steps in plant genetic improvement. Consequently, industry research focus in 

plant genetics has shifted towards the more strategic research fields of molecular genetics, rather 

than the more traditional fields of plant selection and breeding (the latter being addressed more by 

the private sector as a step in commercialisation of new cultivars and varieties). 

Current Capability 

A sum of 29 individual researchers was identified, including 9 postgraduate students, with a total of 

20.7 FTE. A comparison of this figure with previous similar surveys is in Table 4.6. Based on total 

individuals, 59% of the current capability is based in Melbourne, predominantly within AgriBio 

(DEDJTR/LaTrobe University).   

 Currently, the age spread is skewed towards early stage researchers with 30% aged 0-29, 17% 

aged 30-39, 23% aged 40-49 and 27% aged 50-59, and only 40% having 20 or more years 

research experience.  

 Science standing is strong with 100% either having or completing postgraduate qualifications 

(the cohort includes 9 PhD students). Only 20% of respondents identify their Peer Recognition at 

the International Expert level. Although this is understandable given the high number of 

postgraduate students. There are 13% of respondents with more than 16 or more invited 

conference papers and 23% with more than 61 peer reviewed publications. 

 Science leadership is moderate though with 27% leading multi-discipline projects, programs or 

multi-agency programs.  

 Skill in Advice to Intermediaries is relatively low with just 20% identifying as Industry Recognised 

Experts. 

 Generally, very few researchers in this field of research also identified themselves in disciplines 

outside of those associated with plant genetics. 

 Across the 10 disciplines in Plant Genetics, 80% of researchers are molecular science based. 
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Table 4.14: Fields of Research  - Plant Genetics 

Fields Of Research  Total  FTE 

Plant Cell and Molecular Biology 5 2.75 

Crop and Pasture Improvement (Selection and Breeding) 5 1.75 

Systems Biology - Plants (inc. proteomics, metabolomics and gene 
expression) 

5 1.25 

Plant Microbiomes (including fungal endophytes) 6* 5.10 

Plant Genomics 10* 6.20 

Plant Biochemistry and Cell Biology not elsewhere classified 1 0.60 

Plant Genetics not elsewhere classified 2 0.25 

Computational Biology – Plants 2 1.00 

Plant Quantitative Genetics (incl. Disease and Trait Mapping Genetics) 5 1.80 

Plant Development and Reproductive Biology 0 0.00 

TOTAL  20.7 
* contains additional PhD students identified post the on-line survey. 

 

Table 4.15: Organisation FTE for the Plant Genetics Fields of Research  
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CSIRO      0.05     

DEDJTR, Vic 1.00 1.25 0.60 2.00 1.45 0.20 1.10 2.75  1.30 

La Trobe 
University 

   4.00   4.00    

Tasmanian 
Institute of 
Agriculture 

         0.25 

University of 
Melbourne 

   0.20 0.30     0.20 

University of 
Sydney 

    0.05      

 

In 2011, King et al considered Plant Genetics to be well resourced at 34.5 FTEs (23.5 FTEs and 11 

postgraduate students) albeit focused mainly in Victoria. The figures from the current 2016 survey 

show an apparent reduction in capacity to 20.7 FTEs (including 9 postgraduate students) over the 
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past 5 years. Despite this reduction, there is a strong capability present including high level 

leadership and a high number of postgraduate students that bodes well for future capability. The 

recently established DairyBio collaboration (inclusive of formal links with New Zealand capability) 

should ensure the capability remains strong over the next 5 years. 

Priority/gaps FORs: 

Three individual FOR were assessed based upon them being identified as gaps or key priorities in 

previous surveys, DMF (2015), by DMF Program Managers or by the authors. 

Crop and Pasture Improvement (Selection and Breeding) 

Only 5 people identified with this field of research with a total of 1.75 FTE. The skill base primarily 

resides in Melbourne, with 0.25FTE in TIA.  

 With respect to spread of age, 3 of the individual researchers are between 30-39 and 1 each in 

the 40-49 and 50-59 groups. Two have more than 20 years research experience, 1 less than 9 

years and 2 less than 4 years. This then is a small cohort, but with a good mix of age and 

experience. 

 Four of the individuals have PhDs and there is 1 PhD student. One researcher identifies as an 

International Expert. The level of publications and invited conference papers is relatively low but 

not inconsistent with the spread of research experience. 

 Similarly, leadership of research programs and multi-agency programs is restricted to one 

individual. 

 Two researchers identify as Industry Recognised Experts. 

 Outside of this discipline, the researchers have mainly selected disciplines associated with 

genetics and genomics.  

Overall, considering the importance of selection and breeding to pasture, and hence feedbase, 

improvement, the total capacity could be considered low. However, the research capability 

identified is well experienced and it can be argued that the mix of younger and later career scientists 

bodes well for the future. Further, the 1.75 FTE total capacity is probably sufficient to engage with 

the private sector (plant breeding companies) who have a primary role in this field in 

commercialising discoveries and technologies derived from the more molecular based plant genetic 

FORs. 

Plant Genomics 

A sum of 10 people (including 5 postgraduates) identified with this field of research with a total of 

6.2 FTE.  

 With respect to spread of age, 40% of the individual researchers are between 0-29, 10% are 30-

39, 30% are 40-49 and 20% are in the 50-59 group. Four researchers have more than 20 years 

research experience, 1 less than 19 years and 5 less than 4 years. This then is a small but 

experienced cohort. 

 All of the individuals either have or are completing postgraduate qualifications and 5 of the key 

researchers identify as International Experts. The level of publications and invited conference 

papers is strong, again reflecting experience in the group.  
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 Similarly, there is a high level of leadership of research programs and multi-agency programs. 

 Two researchers identify as Industry Recognised Experts. 

 Outside of this discipline, the researchers have mainly selected disciplines associated with 

genetics.  

This FOR has a strong team of researchers with senior leadership and experience, together with a 

high level of postgraduate students coming through. Additionally, its interconnectedness with other 

molecular biologists comprising the bulk of Plant Genetics makes this capability well placed to 

remaining strong over the next 5 years.  

Plant Quantitative Genetics (incl. Disease and Trait Mapping Genetics) 

Only 5 people identified with this field of research with a total of 1.8 FTE. The skill base 

predominantly resides in Melbourne.  

 There is just 1 individual researcher in the 0-29 age group with 2 each in the 40-49 and 50-59 

groups. Three have more than 20 years research experience, 1 less than 19 years and 1 less than 

9 years. This is also a small but experienced cohort. 

 All researchers in the cohort are PhD qualified and have nominated as International Experts. This 

is reflected in a high level of publications and invited conference papers.  

 60% of the group is leading multi-discipline projects, programs or multi-agency programs. 

 Three of the researchers identify as Industry Recognised Experts. 

 Outside of this discipline, the researchers have mainly selected disciplines associated with 

genetics and genomics.  

This experienced, small and molecular based cohort of researchers is well integrated, mainly due to 

its location, with molecular biologists comprising the bulk of Plant Genetics. Despite is low capacity 

(1.8 FTE), the capability is well placed and less of a priority for increased resources.  

 

Plant Nutrition and Agronomy 
With the Australian dairy industry heavily reliant on home grown pastures and forages, continual 

improvement in the production and utilisation of the feedbase is a key to farm profitability. 

Consequently, alongside improved plant genetics, plant nutrition and agronomy are considered to 

be key underpinning areas of research in achieving the goals and objectives of Dairy Moving 

Forward, particularly in the DMF Feedbase and Animal Nutrition Program, but also through the DMF 

Farm Systems and Farm Business Management Program. Additionally, noting the commonly fragile 

and infertile nature of Australian soils, together with many dairy areas utilising irrigation water, plant 

nutrition capability is commonly interactive with the DMF Soil, Water and Carbon Program. 

Current Capability 

A total of 45 people (including 5 postgraduate students) were identified, with a total of 15.4FTE. The 

capability is primarily located in Victoria (DEDJTR, University of Melbourne) and Tasmania 

(UTAS/TIA) but with small groups in each other state (although only one person at 0.3FTE in Western 

Australia) 
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 Currently, the age spread is relatively even across all groups with a moderate bias towards mid 

to late stage researchers with 27% aged 30-39, 20% aged 40-49 and 36% aged 50-59, and 47% 

having 20 or more years research experience.  

 Science standing is considered moderate, as although 87% have postgraduate qualifications (and 

the cohort includes 5 PhD students) and 33% of respondents identifying their Peer Recognition 

at the International Expert level, only 13% of respondents have more than 16 or more invited 

conference papers and 18% with more than 61 peer reviewed publications. 

 Science leadership is, however, considered strong with 49% leading multi-discipline projects, 

programs or multi-agency programs.  

 Skill in Advice to Intermediaries is relatively low with just 27% identifying as an Industry 

Recognised Expert. 

 Outside of the fields of research associated with Plant Nutrition and Agronomy, researchers also 

identified themselves in several other FOR, particularly across Animal Sciences, Farming Systems 

and Environmental Science. 

 Across the 9 FOR in Plant Nutrition and Agronomy, 38% of researchers identified as agronomists.  

 

 

Table 4.16: Fields of Research – Plant Nutrition and Agronomy. 

Fields Of Research  Total FTE 

Agronomy 23 6.85 

Crop and Pasture Nutrition 7 1.45 

Feedbase Precision Technology and Automation 8 2.00 

Plant Physiology 4 0.75 

Crop and Pasture Biomass and Bioproducts 5 0.90 

Crop and Pasture Water Use 9 2.70 

Crop and Pasture Biochemistry and Physiology 2 0.25 

Crop and Pasture Protection (Pests, Diseases and Weeds) 1 0.20 

Agro-ecosystem Function and Prediction 1 0.30 

TOTAL  15.4 
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Table 4.17: Organisation FTE for the Plant Nutrition & Agronomy Fields of Research 
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Charles Sturt University  0.10      0.20  

CSIRO    0.20 0.50    0.05 

DAF, Queensland    0.50      

DEDJTR, Vic 0.65   2.40 0.15 0.50 1.95   

Heritage Seeds Pty Ltd 0.10   0.30      

NSW Department of 
Primary Industries 

  0.30      0.05 

PGG Wrightson Seeds 
(Australia) Ltd 

   0.70      

Queensland University 
of Technology 

   0.30 0.15 0.45    

SARDI      0.20 0.15   

Tasmanian Institute of 
Agriculture 

   1.95 0.05  0.35  1.50 

University of 
Melbourne 

 0.15  0.40  0.20   0.20 

University of Southern 
Queensland 

   0.10   0.25   

University of Sydney     0.05    0.20 

Western Dairy      0.10    

 

King et al. (2011) indicated a capacity in Plant Nutrition and Agronomy of 20.4 FTEs (including 3 

postgraduate students), whereas in 2016 this has reduced to 15.4 FTE. Despite this decline, overall 

the capability has remained strong, particularly in Victoria and Tasmania.  

However, some fields of research, particularly relating to plant physiology and plant protection, have 

very limited total capability and the capability in agronomy needs closer examination (see below). It 

is recommended that a detailed review of pasture biochemistry, physiology and plant protection, 

with a total current capacity of 1.2 FTEs across the nation, be conducted with a view to clarifying the 

dairy industry’s need for increased resourcing of expertise in targeted locations. 

Priority/gap FORs: 

Four individual FOR were assessed based upon them being identified as gaps or key priorities in 

previous surveys, DMF (2015), by DMF Program Managers or by the authors. 
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Agronomy 

Twenty-three researchers identified with this field of research with a total of 6.85 FTE. The skill base 

is distributed primarily across Victoria, Queensland and Tasmania.  Of the 23 people, 7 identified as 

spending 50% or more of their research time (>0.5FTE) focussed upon agronomy, with 3 being in 

DEDJTR, 2 with University of Tasmania, one with QDAF and one with a private seed company. 

 With respect to spread of age, all groups are represented with the largest group of researchers 

(10) being 30-39 and 5 and 6 respectively in the 40-49 and 50-59 groups. Nearly 40% have over 

20 years research experience and 74% over 10 years. 

 87% have PhDs and there is 1 PhD student who is focussing upon agronomy at the University of 

Tasmania. 30% identify as International Experts. The level of publications and invited conference 

papers is relatively high consistent with the spread of research experience. 

 Similarly, nearly 40% of researchers in this group lead multi discipline research projects, 

programs and multi-agency programs. 

 Six researchers identify as Industry Recognised Experts. 

 Outside of this discipline, the researchers have identified themselves in many other capabilities 

across Animal Sciences, Farming Systems, Environment Science and People and Sociology. 

Overall the data suggests that this is a strong, qualified, experienced group well distributed across 

major dairy states. However, agronomy skills are important in areas such as the adoption and 

management of new pasture varieties and forage species, the development of improved farming 

systems and the development of improved farm practices such as associated with variable irrigation 

supply, land use change and nutrient management. Consequently, just 7 people (6 in public 

organisations) with a focus on agronomy research (>0.5FTE) may be considered marginal, while only 

one postgraduate student with a focus on agronomy is likely to be inadequate to sustain the future 

capability.  

 

Feedbase Precision Technology and Automation 

Eight researchers identified themselves as having this capability, with a total of 2 FTE. The skill base 

primarily resides in Tasmania (University of Tasmania and TIA), with 0.2 FTE at the University of 

Sydney and 0.2 FTE at the University of Melbourne. 

 Individual researchers are evenly spread across the 30-39, 40-49 and 50-59 age groups and 

62.5% have more than 10 years research experience. 

 Seven of the individuals have PhDs and there is 1 PhD student. Two researchers identify 

themselves as International Experts. However, the level of publications and invited conference 

papers is considered moderate only. 

 62.5% of researchers lead multi discipline research projects, programs and multi-agency 

programs. 

 Two researchers identify as Industry Recognised Experts. 
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 Outside of this discipline, the researchers have identified themselves in many other capabilities 

across Animal Sciences, Farming Systems, and People and Sociology. 

The results of this study would suggest that capability in Feedbase Precision Technology and 

Automation is generally low and given the evolving opportunities and needs for such expertise, the 

capability level could be of concern. However, on reflection the Project Team believes that 

automation and the use of precision technologies in managing and utilising the dairy feedbase is a 

field that involves multiple fields of science expertise (FOR), including agronomy, soils, animal 

nutrition, farm systems, modelling, irrigation hydrology etc. as well as mechanical and electrical 

engineering, sensor and application development to name but a few.  

It is also to be noted that several private sector companies, such as AgWorld and Incitec Pivot are 

active in this field, such as for work on pasture growth forecasting. Further, should access to 

capability within dairy be considered limited, expertise in this capability is strong in the grains and 

horticulture sectors.  

Consequently, the authors do not believe that the survey response to the ‘Feedbase Precision 

Technology and Automation’ FOR is truly informative by itself and should be considered in a broader 

context relating to future opportunities and priorities in whole farm and farm system advancements 

in precision and automated agriculture for the dairy sector. This is discussed later in the report. 

Plant Physiology 

Only 4 individuals identified themselves as having this capability with a total of 0.75 FTE, all based in 

Victoria.  

 There are 1 each of the individual researchers in the 0-29, 30-39, 40-49 and 50-59 age groups. 

Only 1 has more than 20 years research experience.  

 Only 2 researchers have postgraduate qualifications, however, there are 2 PhD students. None 

are International Experts. The level of publications and invited conference papers is very low. 

 Similarly, leadership of research programs is restricted to one individual. 

 There are no Industry Recognised Experts. 

 Outside of this discipline, the researchers have mainly selected agronomy, plant and cell 

molecular biology, and animal nutrition.  

This is clearly a research capability gap currently, and for the immediate future, requiring action. 

Only 0.75 FTE was identified from four individual respondents to the survey, exacerbated by a 

currently low level of experience and hence capability. Over a decade or more ago, plant physiology 

was commonly utilised in developing an understanding of plant responses to stress or different 

management practices and how this impacted on plant survival and growth e.g. the impact of 

defoliation (from grazing or cutting) on net photosynthesis, regrowth, rooting depth and tolerance 

to saline water. Indications are that research funding has moved away from this underpinning 

understanding of what is occurring in the plant and its impact on production parameters. Arguably, 

such studies can be expensive and longer term in nature. 

There clearly needs to be discussion as to whether basic skills in plant physiology are still a priority 

for a Plant Nutrition and Agronomy program. This could be particularly relevant in the evaluation 

and development of management practices for the new generation of pasture and forage varieties 
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arising from the plant genetics programs. Consequently, some focus, and hence resourcing, could be 

required for growing this fundamental capability.  

Crop and Pasture Protection (pests, diseases and weeds) 

Only one person, in NSW, identified with this FOR, with a total of 0.2FTE. This person has a major 

focus in veterinary science and farm systems research.  

The Dairy Moving Forward Strategy does not identify plant protection as a focus for effort in any 

programs, although it is naturally considered to a degree in farming systems research. Historically, 

dairy has tended to ‘bring in research capability’ when needed for associated issues of priority to the 

sector, such as in addressing Cockchafers in Gippsland, where expertise is sought and acquired from 

other sectors who maintain capability in this field. Such capability is, for example, available in 

DEDJTR and the University of Melbourne. Additionally, it is noted that there is some entomology 

capability currently associated with the dairy plant microbiomes research and Crop and Pasture 

Improvement associated with endophytic fungi research undertaken by DEDJTR, however, this is 

more molecular and laboratory based than field based expertise. 

DMF would thus appear to be predominantly reliant on other sectors for research effort and 

capability in plant protection. If this remains the case, and is effective in meeting the needs of the 

dairy industry, the very limited capability associated with dairy is not of concern. However, with 

diminishing resources and ageing of researchers in other sectors e.g. horticulture, such a strategy 

may not be sustainable. A current project is underway to survey the levels of key insect pest species 

in dairy regions across south east Australia and this will inform future RD&E priorities.  
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Environmental Sciences 
Background 

The Environmental Science ‘Fields of Research’ (FOR) addressed in this survey are shown in Appendix 

4. These FOR are primarily associated with the DMF Program Land, Water, and Carbon.  

For the purpose of analysis and cross comparison with previous surveys, FORs were initially 

combined into ‘Discipline Groups’ similar to those used by King et al (2011). The Discipline Groups 

and associated FOR are shown in Appendix 4. Subsequently, a number of individual FOR were 

assessed, the selected FOR based upon gaps or priorities identified in previous surveys, DMF (2015), 

by DMF Program Managers or by the authors. 

Table 4.18: Comparison of FTEs from various surveys (figures standardised to include postgraduate students). 

Discipline Group Juffs & Oats (2008)  
FTE 

King et al 
(2011)  

FTE 

This study 
(2016)  

FTE 

Soil & water 9.6 6.8 14.3 

Environmental science & 
management 

9.7 2.7 4.3 

TOTAL 19.3 9.5 18.6 

 

Overall assessment of Environmental Sciences capability 

Environmental Sciences has overall a strong field of science capability. A total of 45 people (including 

four postgraduate students) responded, with a total of 18.60 FTE. This level of capability is slightly 

higher than that estimated by Juffs & Oats (2008), but about twice that estimated by King et al 

(2011). 

Each age bracket is well represented up to and including the 50-59 bracket. Research experience is 

strong, with nearly 80% of people having 10+ years research experience.  

Environmental sciences has four postgraduate students in training. However, of these four, only one 

was 100% in Soil and Water Sciences (Biological waste management), the others were not 100% 

dedicated in the Environmental Sciences. 

Science leadership is strong with 56% of respondents having a PhD, and more than 40% of people 

nominated as leading multi-disciplinary projects, programs or multi – agency programs. However, 

the number of peer reviewed publications are generally moderate with 31% of people having more 

than 31 publications, and 31% having more than 6 invited conference papers.   In total, 31% 

nominated as having peer recognition at the ‘International Expert’ level. 

Skills in Advice to Intermediaries was moderate with 26% of people nominating as being in the 

‘Expert’ category. 

Overall, the Environmental Science capability is strong, and there is adequate capacity. However, it is 

important to examine the groups identified by King et al (2011) and in turn examine several 

important disciplines where gaps have been identified or listed as a priority for DMF. 
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Soil & Water Science 
Australia’s dairy industry is vitally dependent on healthy soils and access to economically available 

irrigation water. The principles of good soil, nutrient and water management are necessary to 

enhance the quality and quantity of feed grown on the farm, a major profit driver for the dairy 

industry.  

 

There has been considerable R&D conducted across these disciplines and there is a view that there 

should now be increased effort on the uptake of relevant information by farmers. However key 

areas of research remain, for example, a better understanding of the likely impact of increasing dairy 

intensification and expansion into high value catchments will assist the industry target high risk 

areas and provide evidence based information into planning and policy processes, greater 

understanding of nutrient movement pathways, and new technologies and practices that can better 

match water application with plant requirements.  

 

Current capability 

Soil and Water Sciences had 35 people, including 4 postgraduate students, respond with a total of 

14.3 FTE (Table 4.11). This is considerably higher than the 6.8 FTE estimate of King et al (2011). 

Based on the number of people most of the capability is located with DEDJTR (72%) and the 

University of Tasmania. No capability was recorded from Western Australia and Northern Australia.  

Across Soil & Water Sciences;  

The spread across age categories was good with the majority in the 40 – 59 age groupings. There is 

only a small number of younger staff represented in the survey. Research experience was strong 

with the majority (65%) having greater than 10 + years’ experience. 

 Science standing is moderate to high, with 54% of researchers having qualifications at PhD 

level. Peer Recognition is strong with 33% identifying at the International Expert level. 

However, peer reviewed publication rates are low to moderate with only 8% having more 

than 61 peer reviewed publications and 26% of respondents having 6 or more invited 

conference papers. Patents are not a useful measure in this group and only 1% of 

respondents had patents. 

 Science leadership is moderate, with 23% of people leading multi-disciplinary projects, 

Programs or multi-agency programs.   

 Skills in Advice to Intermediaries was moderate, with 23% identifying as ‘Industry 

Recognised Experts’.  

 Across all the FOR grouped under Soil and Water Sciences, the largest was Nutrient 

Movement Pathways with 4.0 FTE, followed by Agricultural Hydrology (drainage, flooding, 

irrigation, quality) with 3.13 FTE. Many disciplines had less than 1.00 FTE, including Irrigation 

control systems, robotics and automation, Fertilisers and Agrochemicals (Incl. application), 

Landscape Ecology, Soil Physics, and Soil Chemistry (excl. Carbon Sequestration Science). 

Some of these will be discussed in more detail later. 
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Table 4.19. Fields of research associated with the Soil and Water Sciences  

Fields of Research Total FTE 

Agricultural Hydrology (Drainage, Flooding, Irrigation, 
Quality, etc.) 

10 3.15 

Biological waste management 2 1.20 

Nutrient movement pathways 11 4.00 

Fertilisers and Agrochemicals (incl. Application) 5 0.60 

Irrigation design and management 7 1.85 

Soil Biology 4 1.30 

Land Capability and Soil Degradation 4 1.15 

Irrigation Control systems, Robotics and automation 2 0.60 

Soil Physics 1 0.15 

Soil Chemistry (excl. Carbon Sequestration Science) 1 0.30 

TOTAL  14.30 

 

Table 4.20: Organisation FTE for the Soil & Water Science Fields of Research 

Organisation 

N
u

tr
ie

n
t 

m
o

ve
m

en
t 

p
at

h
w

ay
s 

La
n

d
 C

ap
ab

ili
ty

 a
n

d
 S

o
il 

D
eg

ra
d

at
io

n
 

So
il 

B
io

lo
gy

 

So
il 

C
h

em
is

tr
y 

(e
xc

l. 
C

ar
b

o
n

 

Se
q

u
es

tr
at

io
n

 S
ci

en
ce

) 

So
il 

P
h

ys
ic

s 

Fe
rt

ili
se

rs
 a

n
d

 
A

gr
o

ch
em

ic
al

s 
(i

n
cl

. 

A
p

p
lic

at
io

n
) 

A
gr

ic
u

lt
u

ra
l H

yd
ro

lo
gy

 

(D
ra

in
ag

e,
 F

lo
o

d
in

g,
 

Ir
ri

ga
ti

o
n

, Q
u

al
it

y,
 e

tc
.)

 

Ir
ri

ga
ti

o
n

 d
es

ig
n

 

Ir
ri

ga
ti

o
n

 C
o

n
tr

o
l s

ys
te

m
s,

 

R
o

b
o

ti
cs

 a
n

d
 a

u
to

m
at

io
n

 

B
io

lo
gi

ca
l w

as
te

 
m

an
ag

em
en

t 

CSIRO       0.20    

DEDJTR, Vic 1.85 1.15 1.20 0.30 0.15 0.15 2.50 0.20  0.20 

PGG Wrightson 
Seeds 
(Australia) Ltd 

     0.05     

Queensland 
University of 
Technology 

0.50  0.10   0.05  0.20   

SARDI 1.30          

Tasmanian 
Institute of 
Agriculture 

0.25     0.05 0.20 0.45  1.00 

University of 
Melbourne 

     0.30     

University of 
Southern 
Queensland 

0.10      0.25 1.00 0.60  
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Overall, Soil and Water Sciences has a strong level of capability and capacity.  This conclusion was 

also identified in King et al (2011) who also noted that there is considerable capacity in these FOR in 

other organisations (particularly CSIRO, Universities and State Departments) that is servicing other 

agriculture industries or committed to cross sectoral programs.    

It is likely that the apparent increase in soil and water research capacity associated with this study 

relative to King et al (2011) reflects a shift of resources from cross-industry programs associated with 

maturing of several Commonwealth Government funded climate change programs back to industry 

(including the dairy industry) programs. To establish if this is so we sought additional information 

from one major provider, DEDJTR. DEDJTR stated that soil and water capacity had not grown overall 

but that resources were reallocated from cross sectoral issues to industry priorities. The organisation 

has however, seen a decline in capability and capacity in soil biology and agricultural hydrology in 

recent years. 

In summary, Soil and Water Sciences capability appears overall to be strong, with adequate capacity 

to service the needs of the dairy industry. However, there are specific FOR that are of concern, 

particularly those focussed upon the soil biology, physics and chemistry. These latter FOR are 

fundamental underpinning capabilities for many studies associated with irrigation management, soil 

fertility, soil structure and feedbase production. 

Priority/gap FORs: 

Six individual FOR were assessed based upon them being identified as gaps or key priorities in 

previous surveys, DMF (2015), by DMF Program Managers or by the authors. 

Biological waste management 

Two people responded with a total of 1.2 FTE.  The capability is located with DEDJTR and University 

of Tasmania. One person is undertaking postgraduate studies.  

Although an on-going consideration for dairy, broadly agricultural research in this field is fairly 

mature due to considerable research associated with cattle feedlots and the pig and poultry 

industries. Although not focussed on dairy, research capability exists in QDAF, QUT and UWA that 

could be accessed if required. Additionally, considerable expertise exists internationally, such as in 

Ireland and Germany. Consequently, although dairy specific research capability in this FOR is limited, 

it is not considered to be of serious concern. 

Nutrient Movement Pathways 

Eleven people responded with a total of 4.0 FTE.  This represents 28% of all the capability in Soil and 

Water Sciences. Most of the capability is located with DEDJTR. 

Across nutrient movement pathways; 

 There was a good spread across age categories with 82% above 40+ years. Research 

experience was strong with 91% having more than 10 years research experience. 

 Science standing is moderate, with 55% of researchers having qualifications at PhD level. 

Peer Recognition is high with 45% identifying at the International Expert level, and 9% 

having patents. Publication rates are low with 9% having more than 61 peer reviewed 

publications and only 18% of respondents having 6 or more invited conference papers.  
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 Science leadership is strong, with 45% of people leading multi-disciplinary projects or Multi-

agency programs.  

 Skill in Advice to Intermediaries was moderate, with 27% identifying as ‘Recognised Experts’. 

Whilst there appears to be sufficient capacity in Nutrient Movement Pathways, staff are spread 

relatively thinly with only one person working 100% in this area. Science standing appears to be low 

to moderate as publication rates are low relative to the years of research experience and the 

number of people identifying as leading multi-disciplinary projects.   

Most capability resides in Victoria. It is expected that Tasmania will require additional capacity in 

future to service the growth in the dairy industry in that state. 

Fertilisers and Agrochemicals 

Five people responded with a total of 0.60 FTE.  No agency has significant capacity or capability in 

this discipline.   

Across fertilisers and agrochemicals; 

 There was a good spread across age categories with 40% above 50+ years. Research 

experience was strong with 60% having more than 10 years research experience. 

 Science quality is low to moderate, with 60% of researchers having qualifications at PhD 

level (60%). Peer Recognition is low with one person (20%) identifying at the International 

Expert level, and 0% having patents. Publication rates are generally moderate with one 

(20%) having more than 61 peer reviewed publications and two respondent (40%) having 6 

or more invited conference papers.  

 Science leadership is strong, with one person (20%) leading multi-disciplinary projects, 

programs or Multi-agency programs.  

 Skill in Advice to Intermediaries was strong, with two people (40%) identifying as 

‘Recognised Experts’. 

The study results possibly suggest that there is a lack of sufficient capability in this field, however, 

there is an overlap of relevant capability with the Nutrient Movement Pathways FOR and it should 

be recognised that the private sector has strong D&E capability associated with this field. Although 

there is no one R&D provider that has significant capacity and capability in this FOR, it is likely that 

current capability is adequate.   

Soil Biology 

Four people responded with a total of 1.3 FTE.  This represents 9% of the total capability in Soil and 

Water Sciences. Whilst three out of four respondents were in DEDJTR, no agency has significant 

capacity or capability in this discipline.  One person is 1.0 FTE, the remainder are at 0.1 FTE each.  

Across soil biology; 

 The age categories were skewed with 3 people in the 40 year decade. Research experience 

was strong with 75% having more than 10 years research experience. 

 Science quality is strong, with 75% of researchers having qualifications at PhD level. Peer 

recognition is moderate with one person (25%) identifying at the International Expert level 

(but not in soil biology), and 2 people (50%) having patents. Publication rates are generally 
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moderate with one (25%) respondent having more than 61 peer reviewed publications and 

two respondents (50%) having 6 invited conference papers.  

 Science leadership is weak, with nil respondents leading multi-disciplinary projects, 

programs or Multi-agency programs.  

 Skill in Advice to Intermediaries was weak, with nil respondents identifying as ‘Recognised 

Experts’. 

Overall, it is likely that the current dairy research capability in Soil Biology will be inadequate to 

service the needs of the dairy industry into the future. Farmers routinely indicate that they believe 

soil biology to be an important issue that is under resourced. Partly this may reflect the need to 

independently assess the routine emergence of commercial soil additives.  

The current shortage in capability is exacerbated in that no current dairy R&D provider has 

significant capacity and capability in this discipline.  There is also a lack of leadership and weak skills 

in Advice to Intermediaries and these are two further areas for improvement.  

In addressing the likely future dairy requirements, the study authors note that a senior soil biologist 

with DEDJTR, with 20+ years research leadership and experience in soil biology and prior 

engagement in dairy research, was on long-term leave during the survey period and not currently 

undertaking research for dairy (or any other sector). Additionally, several universities have been 

active in establishing strong research capability in soil biology, notably the University of Western 

Sydney and the University of Western Australia. While this capability is not currently directed at 

dairy industry issues, scope could exist to attract their engagement. 

Soil Physics and Soil Chemistry 

One person responded with a total of 0.15 FTE in soil physics, this person being located in DEDJTR 

and has 30+ years of research experience.  

In Soil Chemistry, one person responded with a total of 0.3 FTE and this person is also located in 

DEDJTR and has 20+ years of research experience. 

For both Soil Physics and Soil Chemistry, these capabilities are considered to be key underpinning 

capabilities for a range of issues of importance to the dairy industry, including feedbase production, 

water use efficiency, nutrient movement and farming systems. Some agronomists can provide a 

degree of expertise in soil physics and/or chemistry and private sector fertiliser companies possess 

expertise in soil chemistry. However, this expertise is not to the same level as research focussed soil 

physicists or soil chemists. Consequently, this capability is assessed as important to delivering on the 

Dairy Moving Forward priorities, and serious consideration should be given to developing additional 

capability to support a range of DMF priorities. Opportunities may exist with Sydney University, 

University of Adelaide, CSIRO, DEDJTR and UQ, where soil physics and chemistry research capability 

exists with a focus upon other sectors, such as grains and cotton. 

 

Environmental Science and Management 
The efficient use of natural resources and energy is an increasing issue for dairy farmers both in 

terms of the cost of production and to meet community expectations for environmental 

stewardship. Export markets have expressed increasing expectations around the sustainability of 
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agricultural practices, and demands to better demonstrate the dairy industry’s sustainability 

credentials have intensified. Key export competitors such as Ireland, New Zealand and USA all have 

farm level monitoring tools and processes and can demonstrate improvement against their 

respective environmental targets.  

Completion of programs and funding allocated under the Australian Government Climate change 

Program and Carbon Farming Future program enabled the dairy industry to address significant 

knowledge gaps with respect to greenhouse gas emissions, climate variability and climate change 

risk. At the time of this capability study, funding from these programs had largely finished and 

researchers had already moved to addressing other priorities and into other agriculture sectors.  

Current capability 

A total of 16 people (nil postgraduate students) responded with a total of 4.3 FTE (Table 4.12).  Most 

of the capability is located with DEDJTR. The FORs associated with Environmental Science and 

Management are shown Table 4.12. 

Across Environmental Science and Management; 

 There was a good spread across age categories with 80% above 40+ years. Research 

experience was strong with 88% having more than 10 years research experience. 

 Science standing is high, with 63% of researchers having qualifications at PhD level. Peer 

recognition is moderate to strong with 38% identifying at the International Expert level, 38% 

of respondents having more than 31 peer reviewed publications and 44% of respondents 

having 6 or more invited conference papers.  

 Science leadership is strong, with 56% of people leading multi-disciplinary projects or Multi-

agency programs.  

 Skills in Advice to Intermediaries was moderate, with 25% identifying as ‘Industry 

Recognised Experts’. 

 Across all the FOR grouped under Environmental Science and Management, the largest was 

‘Environmental Sciences not elsewhere classified’, which had 6 people and 1.9 FTE. Further 

analysis of the capabilities in this FOR, including contact with the host organisation, 

indicated these individuals had skill sets such as natural resource economics, spatial 

sciences, riparian restoration, effluent management and general management. The FOR of 

Invasive Species Ecology and Carbon Sequestration Science had nil respondents. Most FOR 

only had small components of FTE with the exception of Climate and Water availability with 

0.75 FTE. 

Table 4.21: Fields of Research and FTEs associated with Environmental Science and Management 

Fields of Research Total FTE 

Climate and water availability 3 0.75 

Environmental Sciences/NRM not elsewhere classified 6 1.90 

Sustainability assessment and auditing 3 0.50 

Ecological Impacts of Climate Change 1 0.30 

Environmental Monitoring 2 0.25 

Landscape Ecology 1 0.10 

Climate Change Processes 1 0.20 

Climate forecasting 1 0.30 
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Invasive species ecology 0 0 

Carbon sequestration science 0 0 

TOTAL  4.30 

 

Table 4.22: Organisation FTE for the Environmental Science & Management Fields of Research  
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DEDJTR, Vic 1.90  0.10  0.45 0.20 0.75    

NSW Department 
of Primary 
Industries 

       0.30   

University of 
Melbourne 

        0.30  

University of 
Queensland 

   0.15       

University of 
Southern 

Queensland 
   0.10 0.05      

 

 

Overall, Environmental Science and Management had a slight increase in capacity in this study 

compared to the 2.7 FTE identified by King et al (2011). King et al (2011) acknowledged that they 

may have under-represented capacity in this area as some science disciplines such as spatial sciences 

supporting catchment scale work, climate change modelling, land cover and land use, remote 

mapping of evapotranspiration and water use efficiency and knowledge management probably 

undertake R&D (in cross sectoral projects) relevant to the dairy industry, but may not have been 

captured in their analysis. The same explanation may be applicable to this current study. 

Earlier reviews such as Juffs and Oats (2008), Noble and Coates (2009) and King et al (2011) 

indicated that there was adequate environmental science capacity for the dairy industry, particularly 

in Victoria and Tasmania, and that these should remain available in the future. This study would 

offer a similar conclusion, with a couple of important caveats 

Considering the increased importance of sustainability auditing and monitoring, it is possible that 

there is inadequate capability and capacity in this particular area. This will be discussed later under 

the section on gaps and priorities for individual FOR. 

Whilst science quality and leadership is high in Environmental Sciences and Management there is no 

postgraduate student undertaking higher research studies and existing capabilities are fragmented 
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into small FTE components.  A possible reason for the fragmentation could be that R&D resources 

are in the process of transferring from climate change studies of benefit to the dairy industry to 

other priority areas as the Commonwealth Government climate change programs have recently 

ceased.  Capability in environmental sciences is readily transferable to cross-sectoral programs and 

industries and staff respond quickly to new funding signals. 

Priority/gap FORs:  

Two individual FOR were assessed based upon them being identified as gaps or key priorities in 

previous surveys, DMF (2015), by DMF Program Managers or by the authors. 

Sustainability Assessment and Auditing 

Three people responded with a total of 0.5 FTE.  Whilst two out of three respondents were in 

DEDJTR, no one agency has significant capacity in this area.  No one is undertaking postgraduate 

research training. 

Across Sustainability Assessment and Auditing  

 All three respondents nominated in the 40+ age category.  Research experience was strong 

with 100% having more than 10 years research experience.  

 Science standing is strong, with two researchers having PhD qualifications.  Peer Recognition 

is strong with two people (50%) identifying at the International Expert level.  Publication 

rates are moderate to strong with two respondents having more than 30 peer reviewed 

publications but only one respondent having at least 6 invited conference papers.  

 Science leadership is strong, with all three respondents leading multi-disciplinary projects or 

programs.  

 Skills in Advice to Intermediaries was strong, with two respondents identifying as ‘Industry 

Recognised Experts’. 

Whilst the science standing of respondents in this FOR is strong, no R&D provider has significant 

capacity in this area and the current capability is fragmented to small amounts of time. 

Consequently, it could be considered that there is inadequate capability to service the needs of the 

dairy industry now and into the future. However, the major issues for the dairy industry in 

addressing sustainability assessment and auditing are unlikely to be primarily a research issue, 

instead being more related to  policy, analysis and reporting. Such latter capability was not surveyed 

in the present study, but is known to exist within industry bodies, government agencies and the 

private sector.  

Climate forecasting 

One person responded with a total of 0.3 FTE.  This represents 2% of all the capability in 

Environmental Sciences and Management. The existing capability has 10+ years of research 

experience. Because there is such low capacity in this discipline, it becomes meaningless to 

undertake a comprehensive analysis. Climate forecasting is arguably an important capability for the 

dairy industry, however, it is equally applicable across all agricultural industries and the dairy 

industry may well be able to access the capability (information) it requires from organisations with 

existing cross-sectoral projects, such as the Bureau of Meteorology and CSIRO (although capacity in 
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the latter is under revision). The dairy industry may need to review its linkages to and engagement 

with these other providers of climate forecasting capability.  
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Farm Systems, Modelling and Economics 
Background 

‘Farm Systems, Modelling and Economics’ contains major Fields of Research (FOR) applicable to the 

Farm System and Business Management program of the DMF Strategy, specifically sub-programs 

‘Whole Farm Systems Modelling’, ‘Performance Data, Analysis and Tools’, and ‘Management 

Capability and Skills’.  

For the purpose of analysis and cross comparison with previous surveys, FORs were initially 

combined into ‘Discipline Groups’ similar to those used by King et al (2011). The Discipline Groups 

and associated FOR are shown in Appendix 4. Subsequently, a number of individual FOR were 

assessed, the selected FOR based upon gaps or priorities identified in previous surveys, DMF (2015), 

by DMF Program Managers or by the authors. 

Overall assessment of Farm Systems, Modelling and Economics capability. 

The survey identified 55 people (including 7 postgraduate students), with a total of 17 FTEs in Farm 

Systems, Modelling and Economics. A comparison of this figure with previous similar surveys is 

presented below (Table 4.13). Based on total individuals, 42% of the current capability is based in 

Victoria, 22% in Tasmania, 15% in Queensland and 13% in NSW. 

It should be noted that there has been a doubling in capacity in Dairy Farm Systems & Modelling 

since 2011, suggesting that this discipline is now ‘well placed’ rather than ‘at risk’.  

Table 4.23: Comparison of FTEs from various surveys (figures standardised to include postgraduate students). 

Discipline Juff & Oates (2007) King et al (2011) This study 

Dairy Farm Systems & 
Modelling 

5.0 6.2 12.25 

Agriculture and 
Resource Economics 

2.4 5.1 4.75 

Total 7.4 11.3 17.0 

 

 There is a somewhat even age distribution across all age groups with 27% aged 30-39, 20% aged 

40-49 and 29% aged 50-59, and with 71% having 10 or more years research experience and 44% 

with over 20 years experience. 

 Science standing would be considered moderate with 71% with current postgraduate 

qualifications (however an additional 12.7% are postgraduate students) and 29% of respondents 

identify their Peer Recognition at the International Expert level. However, only 11% of 

respondents have more than 16 or more invited conference papers and 16% have more than 61 

peer-reviewed publications.  

 Science leadership is also moderate with 38% leading multi-discipline projects, programs or 

multi-agency programs.  

 Skill in Advice to Intermediaries is relatively low with just 34% identifying as Industry Recognised 

Experts. 
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 Outside of the fields of research associated with Farm Systems, Modelling and Economics, 

researchers also identified themselves in many FOR spread across Animal Sciences, Plant 

Sciences, Environment and Natural Resource Sciences and People and Sociology. This would 

reflect the interactive nature of modelling and economics across multiple DMF program 

interests. 

 Across the 13 FOR in Farm Systems, Modelling and Economics, the largest collectives of 

researchers are in Modelling (6.05 FTE), Farm Systems (5.25 FTE), and Economics (3.55 FTE). 

 

Dairy Farm Systems & Modelling  
Understanding, analysing and modelling of dairy farming systems, recognising that there is more 

than one farming system that can be successfully applied, is an integral component of the DMF Farm 

System and Business Management program. Dairy farm systems modelling includes the modelling of 

whole farm systems (both existing and new systems) as well as the modelling of individual 

components of the farm system (such as pasture and grazing management, environmental 

parameters). The modelling enables, for example, an evaluation of the effects of one or more on-

farm management options on one or more goals and objectives of the dairy farmer. Increasingly, 

farm system modelling is an integral component of the planning, conduct and evaluation of research 

undertaken across all DMF Programs, particularly those associated with Animal Performance, 

Feedbase and the Environment. 

This ‘Discipline Group’ includes the Field of Research (FOR) titled ‘Farming Systems Research’, a 

perhaps generic term that considers the entire operation of a farm system including production, 

economic, environmental and social components and their interactions. Farm System Modelling 

could be considered a tool utilised in Farm Systems Research. In this study, specific modelling FOR 

relevant to dairy farm systems were specified in order to ascertain the specific capability available 

with a modelling focus, as distinct from researchers with a production, economics or environment 

management focus who apply some or all of their effort in a farm systems context.  

Current Capability 

A total of 45 people (including 6 postgraduates) were identified, with a total of 12.25FTE. The largest 

capacity resides in Victoria within DEDJTR and The University of Melbourne. 

 Currently, the age spread is largely mid to late stage researchers with 29% aged 30-39, 22% aged 

40-49 and 31% aged 50-59, with 44% having 20 or more years research experience.  

 Science standing is moderate with 71%% having postgraduate qualifications (the cohort also has 

6 PhD students) and 27% of respondents identifying their Peer Recognition at the International 

Expert level. There are 11% of respondents with more than 16 or more invited conference 

papers and 13% with more than 61 peer-reviewed publications (27% greater than 31 

publications). 

 Science leadership is also moderate though with 42% leading multi-discipline projects, programs 

or multi-agency programs.  

 Skill in Advice to Intermediaries is relatively low with 31% identifying as being an Industry 

Recognised Expert. 
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 Researchers in this field of research also identified themselves in a very wide range of disciplines 

across Animal Sciences, Plant Sciences, Environment and Natural Resource Sciences and People 

and Sociology. 

 

Table 4.24: Fields of Research - Dairy Farm Systems & Modelling 

Fields Of Research  Total FTE  

Agriculture Spatial Analysis and Modelling 7 1.40 

Agricultural Systems Analysis and Modelling - whole farm modelling 7 1.85 

Farming Systems Research 17 5.25 

Agricultural Systems Analysis and Modelling - component modelling 5 0.85 

Agricultural Production Systems Simulation 4 1.15 

Farm Systems not elsewhere classified 5 0.65 

Environment systems analysis and Modelling 3 0.80 

Sustainable Agricultural Development 1 0.10 

Agricultural Land Management 2 0.20 

TOTAL  12.25 
 

Table 4.25: Organisation FTE for the Dairy Farm Systems & Modelling Fields of Research  

Organisation 

A
gr

ic
u

lt
u

ra
l L

an
d

 M
an

ag
em

en
t 

A
gr

ic
u

lt
u

ra
l P

ro
d

u
ct

io
n

 S
ys

te
m

s 
Si

m
u

la
ti

o
n

 

A
gr

ic
u

lt
u

re
 S

p
at

ia
l A

n
al

ys
is

 a
n

d
 

M
o

d
el

lin
g 

A
gr

ic
u

lt
u

ra
l S

ys
te

m
s 

A
n

al
ys

is
 a

n
d

 

M
o

d
el

lin
g 

- 
w

h
o

le
 f

ar
m

 m
o

d
el

 

A
gr

ic
u

lt
u

ra
l S

ys
te

m
s 

A
n

al
ys

is
 a

n
d

 
M

o
d

el
lin

g 
- 

co
m

p
o

n
en

t 
m

o
d

el
 

En
vi

ro
n

m
en

t 
sy

st
em

s 
an

al
ys

is
 a

n
d

 
M

o
d

el
lin

g 

Fa
rm

s 
sy

st
em

s 
n

o
t 

el
se

w
h

er
e 

cl
as

si
fi

ed
 

Fa
rm

in
g 

Sy
st

em
s 

R
es

e
ar

ch
 

Su
st

ai
n

ab
le

 A
gr

ic
u

lt
u

ra
l 

D
ev

el
o

p
m

en
t 

Charles Sturt University        0.10  

CSIRO   0.10    0.15 0.20  

DAF, Queensland        0.40  

DEDJTR, Vic  0.40 0.85 0.25 0.30  0.20 2.60  

Jemora Pty Ltd          

NSW Department of 
Primary Industries 

  0.30       

PGG Wrightson Seeds 
(Australia) Ltd 

       0.15  

Queensland University 
of Technology 

    0.25     

SARDI      0.20    

Tasmanian Institute of 
Agriculture 

0.10  0.05 0.30 0.10 0.50 0.10 0.60  

University of Melbourne 0.10 0.20  0.80   0.20   

University of 
Queensland 

     0.10    
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Organisation 
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University of Southern 
Queensland 

 0.50 0.10 0.20 0.20   0.50 0.10 

University of Sydney  0.05  0.30    0.70  

 

In 2011, King et al noted a total FTE of 6.2 for Dairy Farm Systems & Modelling and, like Noble and 

Coats in 2008, recommended that there was a need to increase capacity. The current study has 

shown that this has been achieved with an almost doubling of capacity to 12.25 FTE. 

The spread of FTEs across individual disciplines, shown in the table below, indicate a pre-dominance 

(almost half) in Farming Systems with the rest spread between the various components of spatial 

and systems modelling. There is a healthy distribution across age, gender, experience, leadership 

and industry recognition, with 41% of the total numbers of respondents to this grouping 

representing early and mid-level researcher cohorts. 

While the research capacity of Dairy Farm Systems Modelling has increased since 2011, the current 

level of science standing, as measured by several parameters including publications, is not high. 

However, there is a significant cohort of postgraduate students that should improve the publication 

rate over time. 

These results of this study therefore would suggest that overall, there is now perhaps sufficient 

capacity in Dairy Farm Systems & Modelling. The capacity is largely in Victoria, although there are 

also individuals in NSW, Tasmania, Queensland and South Australia. Integrated project work utilising 

all research groups would help to nurture the expertise for this key capability underpinning systems 

development and evaluation. Additionally, there is extensive expertise in dairy farm systems, 

modelling and farm business management accessible through New Zealand (DairyNZ, Massey and 

Lincoln University Centre of Excellence) and Ireland (Teagasc), with Dairy Australia having 

established good collaborative linkages. 

The Project Team, however, would suggest that caution be exercised in reaching a conclusion that 

current capability in this field is adequate for the future needs of the dairy industry. The farming 

systems applied by dairy farmers across the industry are undergoing regular change in response to 

the ever increasing volatility in factors such as climate, water availability and price, grain prices, milk 

prices and farm equity. Similarly, new technologies associated with improved plant and animal 

genetics, sensor and automation technologies increase the complexity of farming systems.  

It is recommended that a detailed review be undertaken of the evolving needs and opportunities 

associated with Dairy Farm Systems and Business Management to strengthen the priorities (both 
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within this DMF Program and relative to other DMF Programs) and associated capability 

requirements to meet the needs of the dairy industry in the next 5 years. This assessment should 

include consideration of the rapidly emerging field of precision farming and linkages with several 

international studies, such as the ‘Precision Livestock Framing’ program at the Scottish Research 

University College that utilises public and private sector involvement in data collection, application 

and development of farm management tools. 

Priority/gap FORs: 

Six individual FOR were assessed based upon them being identified as gaps or key priorities in 

previous surveys, DMF (2015), by DMF Program Managers or by the authors. 

Agricultural Production Systems Simulation 

This FOR has 4 individual researchers with a total FTE of 1.15. The group while very small is well 

experienced, and has a high science standing with 2 international experts and a moderate 

publication rate. It is primarily based in Victoria and Queensland. There is a low level of program 

leadership reflecting perhaps that the expertise is valued as part of multi-discipline teams. 

Agricultural Spatial Analysis and Modelling 

This FOR has 7 individual researchers with a total FTE of 1.4. The group is well experienced, with one 

international expert and a high level of invited conference papers but surprisingly only a low peer-

refereed publication rate. Based primarily in Victoria, over 70% of the cohort lead multi-discipline 

teams, and 2 are Industry Recognised Experts. 

Agricultural Systems Analysis and Modelling - whole farm modelling 

This FOR has 7 individual researchers (including 1 postgraduate student) with a total FTE of 1.85. The 

group has a substantial number of years experience, 3 International Experts but only a moderate 

level of invited conference papers and publication rate. Again based primarily in Victoria, 43% lead 

multi-discipline projects or multi-agency programs. Two are Industry Recognised Experts. 

Agricultural Systems Analysis and Modelling - component modelling 

This FOR has 5 individual researchers (including 2 postgraduate students) with a total FTE of 0.85. 

The group has a medium level of research experience with 1 International Expert and low levels of 

invited conference papers and refereed papers. Mainly based in Queensland, the most experienced 

researcher, the Industry Recognised Expert, resides in Victoria and the 2 postgraduate students are 

based in Queensland and Tasmania. Just 1 researcher leads multi-discipline projects. 

Environmental Systems Analysis and Modelling 

This FOR has 3 individual researchers with no postgraduate students and a total FTE of 0.80. There is 

substantial research experience in the cohort, dispersed as it is across South Australia, Tasmania and 

Queensland, with one researcher identifying as an International Expert. Invited conference papers 

and peer-refereed papers are low and none of the cohort lead more than at individual project level. 

Collectively, the modelling researchers have also selected FOR associated with a wide range of 

animal science, plant science, environment, modelling and sociology disciplines probably reflecting 

their involvement in a number of diverse projects across dairy science. This would seem to 

demonstrate that the ‘modellers’ are being effectively included in a range of dairy projects to add 

expertise. This overall modelling research capability is reasonably well placed, but with a relatively 
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small total capacity and a publication rate probably lower than would be expected. It can be argued 

then that this relatively widely dispersed capability needs both encouragement to increase science 

standing through publications and strengthening through professional networking and 

collaboration. While there has been a doubling of capacity since the King et al (2011) survey, with 

an influx of younger career researchers, building science standing and publications and fostering 

interactions with the strong capability in New Zealand and Ireland should be continued and 

strengthened. 

Farming Systems Research  

Seventeen people identified with this field of research with a total of 5.25 FTE. The skill base 

primarily resides in Victoria (41%) and Tasmania (29%) with some additional expertise in NSW and 

Queensland.  

 With respect to spread of age, 7 of the individual researchers are between 30-39, 5 between 40-

49 and 3 between 50-59 years. Seven (41%) have more than 20 years research experience. This 

then is a moderately sized cohort, but with a good mix of age and experience. 

 Seventy-six per cent of the individuals have postgraduate qualifications and there are 3 current 

postgraduate students. Three researchers identify as International Experts. The level of 

publications and invited conference papers is relatively low with no researcher having more than 

16 invited conference papers although 2 have greater than 61 publications (both researchers 

only count 20% of their time in this discipline). 

 However, 7 researchers lead multi-discipline projects, research programs and multi-agency 

programs. 

 Five researchers identify as Industry Recognised Experts. 

 Outside of this discipline, the researchers have mainly selected disciplines associated with plant 

and animal sciences.  

Overall, this cohort of researchers, while only 5.25 FTEs, is well-experienced and leading multi-

discipline projects and programs. There is, however, a question mark about their publication rate. 

Encouragement should be provided for this to be increased to increase the science standing of the 

group. In terms of capacity, there would appear to be no immediate concerns although the capacity 

may be insufficient for the future. The future capability requirements can be clarified through the 

recommended review of future program directions and priorities, together with continued 

encouragement for engagement with the expertise to be found in New Zealand and Ireland.  

 

Agriculture and Resource Economics  
A key competitive advantage of the Australian dairy industry has been its comparatively low cost of 

production, particularly based on its significant use of homegrown feedbase. Increasing input costs, 

changing market demands and milk price volatility are among an increasing range of factors making 

farm business management and profitable dairy farming increasingly complex. Agriculture and 

Resource economics are key underpinning disciplines for understanding and improving whole-farm 

business management and in the development and evaluation of new, component farm practices 

and technologies and their effect on farm output, profit and risk. Consequently, Agriculture and 
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Resource Economics is a key element of DMF’s Farm Systems and Business Management Program, 

while being highly relevant to all other DMF programs. 

Current Capability 

A total of 13 people (including two postgraduates) were identified, with a total of 4.75FTE. The 

largest capacity resides in Victoria with DEDJTR and the University of Melbourne. 

 Currently, the age spread is relatively even across all groups with 23% aged 0-29, 23% 30-39, 8% 

aged 40-49, 23% aged 50-59, and 15% aged 60-69 (and 8% unspecified). 38% have 20 or more 

years research experience.  

 Science standing is considered moderate, as although 77% have postgraduate qualifications and 

31% of respondents identifying their Peer Recognition at the International Expert level, only 8% 

of respondents have more than 16 or more invited conference papers and 23% with more than 

61 peer reviewed publications. 

 Science leadership is also considered moderate with 23% leading multi-discipline projects, 

programs or multi-agency programs.  

 Skill in Advice to Intermediaries is, however, relatively strong with 46% identifying as Industry 

Recognised Experts. 

 Outside of the fields of research associated with Agriculture and Resource Economics, 

researchers also identified themselves in several other FOR associated with Animal Sciences, 

Farming Systems, and People and Sociology, indicating wide engagement across DMF programs. 

 

 

Table 4.26: Fields of Research - Agriculture and Resource Economics 

Fields Of Research  Total FTE  

Agricultural Economics 9 3.50 

Environment and Resource Economics 1 0.05 

Farm Management, Rural Management and Agribusiness 4 1.20 

Economic Models and Forecasting 0 0.00 

TOTAL  4.75 
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Table 4.27: Organisation FTE for the Agriculture & Resource Economics Fields of Research 
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DEDJTR, Vic  3.35   

Jemora Pty Ltd  0.05   

NSW Department of 
Primary Industries 

0.50    

Tasmanian Institute of 
Agriculture 

0.10 0.05 0.05  

University of Melbourne 0.20 0.05   

University of Sydney 0.40    

 

In 2011, King et al. identified a total of 5.1 FTE and the current 2016 study indicates that this has 

now reduced to 4.75 with a complete absence of capacity in Economic Models and Forecasting.  

With 46% of the total numbers of respondents to this grouping representing early and mid-level 

researchers, this is encouraging for the long-term future of this capability. However, the total 

numbers are still very low. Of particular concern is the complete absence of capacity in Economic 

Models and Forecasting. 

Overall, this is a quite small capability spread across a number of individual researchers and thus this 

is considered a capability of concern.  

Priority/gap FORs: 

Four individual FOR were assessed based upon them being identified as gaps or key priorities in 

previous surveys, DMF (2015), by DMF Program Managers or by the authors. 

Environment and Resource Economics 

Only 1 person identified with this field of research with a total of 0.05 FTE. This is clearly a very 

significant gap but the skill base is likely to be the same as for Agricultural Economics so this 0.05 FTE 

has been rolled into the following analysis. 

Agricultural Economics 

Nine researchers identified with this field of research with a total of 3.5 FTE. 99% of the skill base 

(based on FTEs) is in Victoria.  

 With respect to spread of age, 22% of the individual researchers are between 0-29, 22% 30-39, 

11% 40-49, 11% 50-59 and 22% in the 60-69 group. Across this group, 44% have more than 20 

years research experience. This then is a small but quite experienced cohort located primarily in 

the one organisation, DEDJTR, with links to the University of Melbourne. 

 Eight of the individual researchers have postgraduate qualifications and there is 1 PhD student. 

Two researchers identify as International Experts. The level of publications and invited 
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conference papers can be considered only as moderate, as while 1 researcher has more that 16 

invited conference papers and 3 have more that 61 peer refereed publications, 2 of the 

individuals only recognise 5% of their FTE in this discipline. This suggests that their high 

publication rates are not in this discipline. The remaining individual identifies as fully 1 FTE in 

agricultural economics but is in the 60-69 age group. 

 Two individuals have high levels of leadership, namely of research programs and multi-agency 

programs. 

 Four researchers identify themselves as Industry Recognised Experts. 

 Outside of this FOR, the researchers have mainly selected FOR associated with plant and animal 

sciences, mainly genetics, genomics and veterinary epidemiology.  

Agricultural Economics (and Environment and Resource Economics) has a small but experienced 

cohort of researchers. It is likely that they are contributing to a range of studies spread across a 

number DMF programs, which is positive for DMF. Many commercial banks, insurance companies 

and farm management consultants have expertise in this field that could be drawn upon to support 

the research capability identified in the present survey. However, overall, the limited capacity and 

the most senior capability being at late career stage, leads to a conclusion that the overall capability 

is marginal and of concern for the future. 

Nationally, there are an extensive range of universities (including LaTrobe University, University of 

New England, Sydney University, and Charles Sturt University) and public agencies (including CSIRO 

and ABARE) with expertise in farm management economics being applied to other sectors. 

Internationally, DairyNZ, Massey and Lincoln Universities in New Zealand, Wageningen University 

and Teagasc have strong dairy focussed farm management economics capability. All of these sources 

provide opportunities for collaboration, however, the apparent increasing demand for agriculture 

and resource economics input into the priority area of Farm Systems and Business Management 

suggests that a strategic, long term approach is needed to build capability with a focus on the dairy 

industry. 

Economic Models and Forecasting 

There is zero capacity recorded in this survey for this capability. The ability to undertake risk 

assessment and convert economic models into industry forecasts is potentially a critical capability at 

a time of financial crisis. While there is apparently no research capacity currently working in the 

dairy sector, there is likely to be applied expertise in this field within Dairy Australia. Further, there is 

a group of experts at the University of Queensland who currently undertake research into economics 

and forecasting in other non-agricultural industries. It is suggested that the UQ group be contacted 

to discuss the Australian dairy industry’s requirements for this capability. 

Farm Management, Rural Management and Agribusiness. 

Only 4 people identified with this field of research with a total of 1.2 FTE. The skill base primarily 

resides in NSW (Univ. Sydney and NSW DPI) with much lower levels of capability at the University of 

Tasmania and University of Melbourne. 

 With respect to spread of age, the 2 key individual researchers are each in the 30-39 and 50-59 

groups. One has more than 10 years research experience. This is a very small cohort of expertise 
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in arguably an increasingly important capability given the current situation of the Australian 

dairy industry. 

 Both of the key individuals have PhDs and there is 1 PhD student (based in Tasmania). One of 

these researchers identifies as an International Expert. The level of publications and invited 

conference papers is surprisingly low given the level of research experience. 

 Similarly, neither has leadership beyond project leadership.  

 One of the 2 key researchers identify as an Industry Recognised Expert. 

 Outside of this discipline, the 4 researchers have mainly selected FOR associated with animal 

science and sociology.  

Overall, considering the potential importance of this capability to the Australian dairy industry, a 1.2 

FTE total research capacity could be considered very low and of serious concern for delivery over the 

next 5 years. However, it is likely that the dairy industry’s need for expertise in this field is not of a 

research nature and that suitably qualified expertise to meet the needs of the industry is available in 

the private sector, such as through farm management consultants. 
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People and Sociology  
Background 

The People and Sociology Fields of Research (FOR) addressed in this survey are shown in Table 4.17. 

These FOR are primarily associated with the DMF Program of ‘People’. 

For the purpose of analysis and cross comparison with previous surveys, FORs were combined into a 

‘Discipline Group’ similar to that used by King et al (2011), who used a single group referred to as 

‘Social Research’. It should be noted, however, that the present study included a more detailed 

range of individual FORs associated with People and Sociology than that used by previous studies. 

Additionally, comparatively new areas of interest to DMF have arisen post the date of previous 

surveys, for example OH&S and Workforce Requirements, and these have been included in the 

present study. Consequently, some caution should be used in comparing the scale of current 

capability in comparison to past surveys. 

Subsequently, a small number of individual FOR were assessed, the selected FOR based upon gaps or 

priorities identified in previous surveys, DMF (2015), by DMF Program Managers or by the authors. 

Social Research 
Building the capability and capacity of the human resources (the ‘people’) of the dairy industry has 

been a long term priority. The DMF People Program aims to ensure that ‘the dairy industry has the 

people it needs’ and seeks to achieve this through four sub-programs: 

 Farm Business Transition – opportunities for careers and wealth creation in dairy farming; 

 Attracting and Retaining People – building the next generation, making the industry a 

desirable and rewarding place to work; 

 Safety and Wellbeing – a safe and healthy work environment; and, 

 People Capability – developing people with the skills and knowledge for long term success. 

The majority of actions associated with the DMF People Program may not be defined as ‘research’, 

however, Social Research is a valuable contributor to the program and equally is an important 

contributor to other DMF Programs, particularly Farm System and Business Management. Further, 

Social Research is increasingly a key input into the development of better education and extension 

activities aimed at increasing the adoption of new technologies and practices in animal, plant and 

environmental sciences. 

Current capability  

Eighteen people (including 3 current postgraduate students) responded with a total of 7.65 FTE. This 

represents a small increase to the 6.4 FTE identified in the 2011 estimate of King et al. Most of the 

capability is located with University of Melbourne (7 people), DEDJTR (4), UTAS/TIA (4) with one 

each at NSW DPI and a private consultant. 

Table 4.28: Comparison of FTEs from various surveys (figures standardised to include postgraduate students). 

Discipline /Group Juffs and Oates (2007) 
FTE 

King et al (2011) 
FTE 

This study  
FTE 

Social Research 6.8 6.4 7.65 
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Across People and Sociology (Social Research); 

 The age spread is predominantly in the 29-59 brackets, peaking in 50-59. Research 

experience is predominantly in the early developing stage (less than 10 years) although 33% 

have 20 or more years experience. 

 Science standing is overall moderate, but well placed with some high standing people. 55% 

of people have a postgraduate degree (plus 3 in training), 22% of people identify their Peer 

Recognition as at the International Expert level (although after review this number is more 

likely to be 17%), although only 11% of respondents have 16 or more invited conference 

papers and just 22% have more than 30 peer reviewed publications (although this includes 

17% who have over 91 publications) 

 Science leadership is generally strong, with 39% of people leading multi-disciplinary projects 

or higher levels, including two people identifying as leading multi-agency programs. 

 Skill in Advice to Intermediaries was generally strong, as might be expected for this field of 

research, with 33% of people identifying as ‘Recognised Experts’ (mainly more senior 

people). 

 For people working on People and Sociology, their main other fields of research involvement 

were associated with a broad range of other research fields across Animal Sciences, Plant 

Sciences, Farming Systems and Environmental Science. This breadth is not surprising, 

particularly with more recent approaches for better understanding the social drivers 

affecting the adoption of new technologies. 

 Across all the science disciplines grouped under People and Sociology, the greatest focus 

was in Rural Sociology (1.6FTE), Social Change (2.15 FTE), Social Methodology (0.95FTE) and 

Sociology of Education (0.75) FTE, all disciplines that are closely interactive. The ‘newer’ 

disciplines of OH&S (0.1 FTE) and Workforce Requirements (0.45FTE) were not strongly 

represented. 

Table 4.29: Fields of Research associated with Social Research 

Fields Of Research  Total FTE  

Rural Sociology 4 1.60 

Workforce Requirements 4 0.45 

OH&S 2 0.10 

Sociology not elsewhere classified 2 0.60 

Sociology of Education 3 0.75 

Sociological Methodology and Research Methods 4 0.95 

Social Change 6 2.15 

Applied Sociology, Program Evaluation and Social Impact 
Assessment 

1 0.30 

Sociology and Social Studies of Science and Technology 2 0.30 

Social Theory 2 0.45 

TOTAL  7.65 
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Table 4.30:  Organisation FTE for the Social Research Fields of Research   
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DEDJTR, Vic     0.40 0.10 0.40 0.60  0.05  

Farmanco Pty 
Ltd 

          0.10 

NSW 
Department of 
Primary 
Industries 

  0.05         

Tasmanian 
Institute of 
Agriculture 

 0.90 0.85        0.05 

University of 
Melbourne 

0.30 0.70 1.25 0.45 0.55 0.20 0.35   0.05 0.30 

 

Overall, the indications are that capability in People and Sociology (Social Research) FOR has grown 

only slightly over the last 5 years. There is a good representation of some experienced, senior people 

together with a small number (around 4) of younger people entering this field. With the growing 

importance of understanding the drivers and impediments to on-farm change and the adoption of 

new technologies, the current capability is considered to be well placed rather than strong, and 

continued support for postgraduates and retaining research capability working for the dairy industry 

will be important. Additionally, consideration could be given to accessing sociology research 

capability not currently directed towards the dairy industry, such as that located within CSIRO and 

the University of Southern Queensland. 

Priority/gap FORs: 

Two individual FOR (Rural Sociology and Social Change) were assessed based upon them being 

identified as gaps or key priorities in previous surveys, DMF (2015), by DMF Program Managers or by 

the authors. Due to the small number of people and the very close relationship of these two FORs, 

they were analysed together rather than separately. These two FORs in particular are considered to 

be keys in understanding the drivers and impediments to on-farm change. 

Rural Sociology and Social Change. 

Nine people (including 1 current postgraduate student) responded with a total 3.75 FTE. Most of the 

FTE effort is focussed in 3 or 4 people. These 9 people are primarily located at University of 

Melbourne (5) and University of Tasmania (3). 
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Across Rural Sociology and Social Change; 

 There are 1 or 2 people in each age bracket, except for 50-59 which has 3. Research 

experience is mainly low, with 78% having less than 10 years experience. 

 Science standing is overall considered to be moderate but well placed. Researcher 

qualifications at postgraduate level are moderate 66%, with one postgraduate in training. 

Nominated Peer Recognition at the International Expert Level is moderate (22%). 

Publications are generally low in number and only 3 respondents (33%) have 6-15 invited 

conference papers. 

 Science leadership is quite strong, with 3 people (33%) leading multi disciplinary projects or 

higher levels of leadership. 

 The nominated skills in Advice to Intermediaries showed an apparent strength, with 4 

people (44%) identifying at the ‘Expert’ level.  

 For people working on Rural Sociology and Social Change, their main other fields of research 

involvement were in Farm Business & Rural Management, Animal Welfare, Animal 

Management. 

Overall, these two important FORs are well placed but have a limited capability base and a gap could 

easily emerge if a person left the industry and/or demand for this capability increases. There are a 

small number of young people entering, but this may not support the likely expanding demand for 

capability in the over the next 1-5 years. Internationally, there is good expertise in these fields 

associated with dairying at the University of Wisconsin (Madison), and at Massey University and 

Lincoln University in New Zealand. 
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Comparison of gaps and priorities from previous studies 
 

Table 4.31  

Fields of Research 

 DMF 
2009, 

based on 
Juffs and 

Oates 
2007 

Peverill 
and 

Oates 
2010 

King et al 
2011 

DMF 2015, 
DMF 

Program 
Managers 

This study 
2016 

 Animal Genetics:          
Systems Biology - Animals (including 
proteomics, metabolomics and gene 
expression) 

         

Genomics – Animals X X      

 Animal Quantitative Genetics (incl. 
Disease and Trait Mapping Genetics) 

         

Computational biology – Animals          

Animal Cell and Molecular Biology X X      

Animal Breeding X X      

 Animal Reproduction:          

Animal Developmental and 
Reproductive Biology 

X X X X X 

Animal Reproduction X X X X X 

 Animal Welfare and Behaviour:          

Animal Management       X X 

Animal Behaviour         X 

Humane Animal Treatment       X X 

 Cow Health/Veterinary Medicine          

Animal Infectious agents       X  

Veterinary Diagnosis and Diagnostics          

Veterinary Epidemiology          

Veterinary Medicine X X      

Veterinary Microbiology (excl. 
Virology) 

      X  

Veterinary Parasitology          

Veterinary Pathology       X  

Veterinary Virology          

           

Dairy Control Systems, Robotics and 
Automation 

    X    

 Animal nutrition, growth & 
development:          
Animal Nutrition X X   X  
Animal biochemistry          

Agricultural Production Systems 
Simulation 

         

Animal Production not elsewhere 
classified 

         

Rumen microbiomes          

Animal physiology (incl. rumen 
physiol.) 

         

Animal Growth and Development 
 

      X  
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 Plant Genetics:          

Computational biology - plants          
Systems Biology - Plants          
Plant Biochemistry and Cell Biology 
not elsewhere classified          
Plant Genomics       X  
Plant Quantitative Genetics (incl. 
Disease and Trait Mapping Genetics)       X  
Plant Genetics not elsewhere 
classified          
Plant Cell and Molecular Biology          
Plant Developmental and 
Reproductive Biology          
Crop and Pasture Improvement 
(Selection and Breeding)       X  
 Plant nutrition and Agronomy:          
Plant Physiology       X X 

Crop and Pasture Biochemistry and 
Physiology         X 

Agro-ecosystem Function and 
Prediction          
Agronomy       X X 

Crop and Pasture Biomass and 
Bioproducts X        
Crop and Pasture Nutrition X        
Crop and pasture water use          
Crop and Pasture Protection (Pests, 
Diseases and Weeds)          
Feedbase Precision technology and 
automation       X  
 Soil and Water Science:          

 Nutrient movement pathways       X  
 Carbon Sequestration Science          
 Land Capability and Soil Degradation          
 Soil Biology       X X 

 Soil Chemistry (excl. Carbon 
Sequestration Science) 

      X X 

 Soil Physics       X X 

 Fertilisers and Agrochemicals (incl. 
Application) 

      X  

 Agricultural Hydrology (Drainage, 
Flooding, Irrigation, Quality, etc.) 

X     X  

 Irrigation design       X  

Irrigation Control systems, Robotics 
and automation 

      X  

 Environmental Science and 
Management: 

         

Environmental Sciences/NRM not 
elsewhere classified 

    X    

 Biological waste management       X  

Invasive Species Ecology          

Landscape Ecology          

Environmental Monitoring          

 Sustainability assessment and 
auditing 

    X X  
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Climate Change Processes       X  

 Climate and water availability       X  

 Climate forecasting       X  

Ecological Impacts of Climate Change X      X  

 Dairy Farms System Modelling:          
Agricultural Land Management X        
Agricultural Production Systems 
Simulation X   X X  
Agriculture Spatial Analysis and 
Modelling       X  
Agricultural Systems Analysis and 
Modelling - whole farm modelling X X X X X 

Agricultural Systems Analysis and 
Modelling - component modelling X   X X  
Environment systems analysis and 
Modelling       X  
Farms systems not elsewhere 
classified       X  
Farming Systems Research X     X X 

Sustainable Agricultural Development          
 Agricultural Systems Analysis and 
Modelling - component modelling       X  
 Agriculture and Resource Economics:          
Farm Management, Rural 
Management and Agribusiness       X  
Agricultural Economics X X X X X 

Environment and Resource 
Economics       X X 

Economic Models and Forecasting       X X 

 Social Research:          
 Applied Sociology, Program 
Evaluation and Social Impact 
Assessment       X  
 Rural Sociology   X   X X 

 Social Change   X     X 

 Social Theory          
 Sociological Methodology and 
Research Methods          
 Sociology and Social Studies of 
Science and Technology          
 Sociology of Education          
 Sociology not elsewhere classified          
 Decision Making - 
psychology/cognitive   X   X  
OH&S         
Workforce requirements         
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5.0  Assessment of Completed & Current Dairy Postgraduates 

Training and Retention 2010 - 2016 
 

Introduction 

Postgraduate students are a key mechanism for developing the next generation of researchers in 

order to sustain existing capability and/or to develop new fields of capability required to address 

industry priorities in the medium to long term. Additionally, postgraduate studies provide a 

mechanism to develop highly trained people to join industry bodies and the private sector to service 

the dairy industry.  

Support for postgraduate students has been a feature of the dairy industry for many years. However, 

there are little data available to determine the retention rate of these post-graduates within the 

Australian dairy industry, and hence the effectiveness of this mechanism to improve the industry’s 

long-term science capability. Separate to the on-line survey of current dairy research capability, the 

present study has made an assessment of the fields of training of dairy postgraduate students in the 

past five years and their retention in the dairy industry post-graduation. The results of this 

assessment are described below. 

As a further analysis, the project team has extracted from the 2016 Survey the data for current 

postgraduate students and both compared with and combined with the data for the completed 

postgraduates. This enables an overall assessment of dairy postgraduates from 2010 to the present 

day. 

Completed Postgraduates Retention Assessment (2010 – 16) 
For the period 2010-16, the project team identified 85 postgraduates at universities across Australia 

who have completed either a Masters or PhD degree program in pre-farm gate dairy science, 

including veterinary studies.  The data was collected from publicly available information sources 

(such as University web sites, graduation lists) and includes, where available, names, degree, 

university, gender, discipline, year of completion, thesis title, alignment to DMF Program and Sub-

program, employment sector (government, private, university), current employer, specific field of 

employment, working in Australia or overseas, and whether currently working in the dairy industry 

(Appendix 8).  

The original information sources were cross-checked with Dairy Australia, the Gardiner Foundation 

and the Dairy Futures CRC and several subsequently verified by directly approaching university 

faculties (mainly the Universities of Melbourne, Sydney and Tasmania). It is the view of the project 

team that the data in this report therefore constitutes the most comprehensive and accurate list to 

date for postgraduate completions in pre-farm gate dairy science for 2010-16. 

General results 

Of the 85 postgraduates, 79% of these were at the PhD level (Fig. 1). Interestingly, 69% of these PhD 

graduates were female, whereas the converse was the case for Masters graduates, where 66% were 

male. 
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Figure 1: Gender (no. individuals) 

The number of universities providing PhD and Masters degrees (Fig. 2) has been comparatively small 

at just seven, with 85% of postgraduates coming from only three: The University of Melbourne, La 

Trobe University and The University of Sydney. The predominance of Melbourne-based universities 

is not surprising given the location of the Dairy Futures CRC, its role as a major funder of PhD 

scholarships, and its close association with La Trobe University. 

 

Figure 2: Graduating Universities (no. individuals) 

The year of completion of the PhD and Masters students shows a reasonably consistent annual total 

postgraduate complement (Fig. 3). Although the Dairy Futures CRC has now closed, with the 

establishment of DairyBio it is anticipated that the commitment to postgraduate study will remain 

comparable, although there is a risk that numbers may decline without continued dedicated funding 

for postgraduates. 
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Figure 3: Year of completion (no. individuals) 

Before examining the distribution of these postgraduate studies across DMF Programs and Sub-

programs to look for areas of emphasis and possible gaps, there are some higher level conclusions to 

be drawn from the data: 

 100% of Masters graduates and 94% of PhD graduates are currently employed. 

 89% of Masters graduates and 81% of PhD graduates are currently employed in Australia. For 

those who took up employment overseas, 83% were foreign nationals returning to their home 

country. 

 72% of employed Masters graduates and 60% of employed PhD graduates continue to work in 

the dairy sector. For those not still employed in the dairy sector, there are no consistent themes; 

jobs include small animal veterinary practice, general university teaching, mixed livestock 

management, animal disease research, hydrological engineering, general economics etc. 

 72% of Masters graduates and 56% of PhD graduates working in the dairy sector, do so in 

Australia.  

 Of these, 85% of Masters graduates work in private industry and 15% in universities, while for 

PhD graduates, 43% work in the public sector e.g. government agencies, 31% in universities, and 

26% in private industry (Fig. 4). 
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Figure 4: Employment type (no. individuals) 

Results grouped by DMF Programs and Sub-programs 

As was found from the on-line survey of current dairy researchers (including current postgraduate 

students), the research study undertaken by a postgraduate student may be relevant to more than 

one DMF Program or sub-program. For the analysis below, a postgraduate student was assigned to a 

particular DMF Program and sub-program based upon the primary focus of their study as described 

in their thesis title and thesis summary. This assignment will result in some DMF sub-programs being 

slightly over or under-estimated, however, the results provide an indication of the relative trends in 

emphasis of dairy postgraduate students. 

The majority of Masters (72%) and PhD (70%) graduates map to the Feedbase and Animal Nutrition 

and Animal Performance DMF Programs, with the rest somewhat evenly distributed across the 

remaining three Programs (Fig. 5). 

 

Figure 5: Distribution by DMF Program (no. individuals) 
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Distributing the data by DMF Sub-program (Table 1) shows the heavy emphasis on Forage 

Improvement (Plant Genetics) and Animal Husbandry (predominantly Animal Welfare, Cow 

health/veterinary medicine) with moderate numbers across most other DMF sub-programs.  

 

Table 1: Distribution by DMF Sub-program (no. individuals) 

 
    PhD Masters 

Feedbase and animal nutrition 
   

Supporting practice change 
   

Forage improvement 
  

18 1 

Animal nutrition and feeding system 
 

5 4 

Agronomy and grazing management 
 

1 
 

Animal performance 
    

Improved capacity for herd improvement 6 3 

Cow productivity, milk quality, health and welfare 
  

a) Milk quality 
   

1 

b) Reproductive performance 
 

4 1 

c) Animal husbandry 
  

13 5 

Farm system and business management 
  

Management capability and skills 
 

1 
 

Performance data, analysis and tools 
 

2 1 

Whole farm systems modelling 
 

2 2 

People 
     

Farm business transition 
    

Attracting and retaining people 
 

3 
 

Safety and wellbeing 
  

1 
 

People capability 
    

Land, Water, Carbon 
    

Land 
   

3 
 

Water 
   

5 
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Carbon 
   

3 
 

Climate smart 
    

Reporting 
     

 

 

Current Postgraduate Students (2016) 
General Results. 

There are 44 postgraduate students in pre-farm gate dairy science currently in training at Australian 

universities (and one international university), comprising 39 PhD students and 5 Masters students 

(Fig. 6). 

 

Figure 6: Gender (no. individuals) 

The distribution across universities (Fig. 7) indicates that the 3 key centres for postgraduate training 

in dairy science continue to be in Melbourne (LaTrobe University and University of Melbourne) at 

57%, Sydney at 23%, and Tasmania at 9%. 
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Figure 7: Graduating Universities (no. individuals) 

Results grouped by DMF Programs and Sub-programs 

A number of the postgraduate students identified their thesis research as being applicable to more 

than one DMF Program/sub-program. Similar to the approach for the completed postgraduates, for 

the analysis described below a postgraduate student was assigned to a particular DMF Program/sub-

program based on the primary focus of their research, as described in their thesis title or thesis 

objectives (Table 2). 

 

Table 2: Distribution by DMF Sub-program (no. individuals) 

 

    PhD Masters 

Feedbase and animal nutrition 

   
Supporting practice change 

   
Forage improvement 

  

9  

Animal nutrition and feeding system 

 

5 1 

Agronomy and grazing management 

 

2 

 
Animal performance 

    
Improved capacity for herd improvement 9 1 

Cow productivity, milk quality, health and welfare 

  
a) Milk quality 

  

1 1 

b) Reproductive performance 

  

2 

c) Animal husbandry 

  

5 1 

Farm system and business management 

  
Management capability and skills 
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Performance data, analysis and tools 

 

1 

 
Whole farm systems modelling 

  

1 

People 

     
Farm business transition 

  

2 

 
Attracting and retaining people 

   
Safety and wellbeing 

    
People capability 

    
Land, Water, Carbon 

    
Land 

   

2 

 
Water 

   

1 

 
Carbon 

     
Climate smart 

    
Reporting 

     

 

The data indicates a continuation of the emphasis on Forage Improvement and Animal Husbandry, 

but with a marked increase in Herd Improvement. Notably, the number of students associated with 

Farm System and Business Management remains low. 

 

Combination of Completed and Current Dairy Postgraduate Students 

The data for both the current and the completed postgraduate students has been combined to 

illustrate the areas of focus on student studies from 2010 to the present day. The data has been 

analysed at both the DMF Program/sub-program level (Table 3) and also at the Discipline Group 

level (Table 4, as used and defined for the full 2016 capability survey) to provide further insights. 

 

Table 3: Distribution by DMF Sub-program (no. individuals) for all current and completed 

postgraduate students 2010 - July 2016 

 

    PhD Masters 

Feedbase and animal nutrition 

   
Supporting practice change 

   
Forage improvement 

  

27 1 

Animal nutrition and feeding system 

 

10 5 

Agronomy and grazing management 

 

3 

 
Animal performance 

    
Improved capacity for herd improvement 15 4 
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Cow productivity, milk quality, health and welfare 

  
a) Milk quality 

  

1 2 

b) Reproductive performance 

 

4 3 

c) Animal husbandry 

  

18 6 

Farm system and business management 

  
Management capability and skills 

 

1 

 
Performance data, analysis and tools 

 

3 1 

Whole farm systems modelling 

 

2 3 

People 

     
Farm business transition 

  

2 

 
Attracting and retaining people 

 

3 

 
Safety and wellbeing 

  

1 

 
People capability 

    
Land, Water, Carbon 

    
Land 

   

5 

 
Water 

   

6 

 
Carbon 

   

3 

 
Climate smart 

    
Reporting 

     

 

Table 4: Distribution of current and past (2010-16) postgraduate students across Discipline Groups* 

 

        PhD Masters 

Animal Genetics     15 4 

Animal Nutrition, Growth and Development 

  

10 6 

Animal Reproduction 

   

4 3 

Animal Welfare and Behaviour 

   

12 1 

Cow Health and Veterinary Medicine 

  

6 5 

Dairy Control Systems, Robotics and Automation (Milk 

Harvesting) 1 1 

Plant Genetics 

    

27 1 

Plant Nutrition and Agronomy 

   

3 

 
Soil and Water Science 

   

14 

 
Environmental Science and Management 

    
Dairy Farm Systems Modelling 

   

5 4 



95 
 

Agriculture and Resource Economics 

  

1 

 
Social Research         6 

 

 

*Similar to the assignments to a DMF sub-program, a postgraduate student was assigned to a particular Discipline Group based upon the 

primary focus of their research as described in their thesis title, thesis objectives or thesis summary. Here again this can result in some 

Discipline Groups being slightly over or under-estimated, while allowing for an indication of relative trends in emphasis. 

 

Examination of the combined figures shows that emphasis since 2010 for postgraduate training has 

been in the DMF Programs of Feedbase and Animal Nutrition and Animal Performance. This would 

be consistent with the apparent emphasis for these Programs contained within the DMF Strategy 

(2009 and 2015). The comparatively low numbers in DMF Programs Farm System and Business 

Management and People mirror conclusions with regard to overall capacity identified in the broader 

2016 survey and signal a need for closer investigation with a view to potential increased resourcing 

or a reassessment of portfolio balance in postgraduate support. 
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6.0  Future Trends of Major Research Providers 
Context 

The major research providers to the dairy industry provide the key platform for the current and 

future capability required to meet the industry’s objectives. An understanding of these research 

providers’ forward capability planning and priorities, while necessarily a qualitative assessment, 

provides valuable insights in assisting the consideration of the future dairy industry capability 

requirements, emerging gaps and strategies to be addressed.  

Senior leaders were contacted in CSIRO, DEDJTR – Agriculture Research, DEDJTR- Biosciences 

Research, The University of Sydney, The University of Tasmania and The University of Melbourne. 

Several attempts were made to contact senior leaders in QAAFI/The University of Queensland 

without success.  

 

CSIRO 
CSIRO acknowledges that historically they have been under-represented in pre-farm gate dairy 

research, and is now examining, as part of its overall program assessments, if an increase in its 

research focus on dairy industry priorities is realistic. In so doing, like most government agencies, an 

important determinant for CSIRO will be the extent to which the dairy industry agrees to co-invest. 

In summary, CSIRO would have scope for increasing its investment of discretionary funds into dairy 

research priorities, however, any increased investment will be in response to an increase in industry 

investment. 

CSIRO is likely to increasingly focus on ‘platform technologies’, essentially researching new and 

emerging technologies that have applications across multiple industries. In the development of 

these, specific industry sectors can be the ‘test bed’ or ‘proving ground’ and thus the dairy industry 

would have opportunities to be involved as a ‘pilot sector’. A good example is the scope for CSIRO to 

focus on digital based platform technologies. The dairy sector is data rich, arising from many prior 

industry studies, thereby providing an excellent opportunity for the dairy industry to engage in these 

evolving platforms. 

CSIRO capability in bovine genetics is in general contracting, although this research was 

predominantly focussed on the meat industry. Future trends in CSIRO will likely see increased effort 

in digital agriculture. A recently funded research program associated with the Rural R&D for Profit 

Program, in which CSIRO is a participant, is a good example and includes aspects of interest to dairy 

such as ‘virtual fencing’. CSIRO would see many aspects of the opportunities in digital agriculture 

being highly relevant to future activities associated with the DMF Farm System and Business 

Management Program. 

Other platform research areas of CSIRO with prospective relevance to dairy include the use of new 

materials in agriculture (such as for fertiliser applications without pollution, to match 

application/availability to plant demand), biologicals research, synthetic biology, autonomous 

systems and robotics. Across these opportunities, the likely emphasis is again on platform 

technologies that provide scope for step change and cross sectoral applications. 
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DEDJTR  
Agriculture Research Branch 

The Agriculture Research Branch of DEDJTR believes that there is good scope and likelihood to 

increase its dairy research effort by a redirection of part of its discretionary funds from other 

industry sectors to dairy priorities. Such a redirection is subject to a proposed review of various 

industry sectors relevant to Victoria and the degree of each industry’s co-investment in support of 

the Branch’s research. 

In regard to future trends, the Agriculture Research Branch is anticipating extending the applied 

animal research undertaken at the Ellinbank Dairy Centre more strongly and widely across all dairy 

regions of Victoria. The current emphasis on agronomy and farm economics will be maintained. 

Research on the feed base and animal nutrition will be a major emphasis, with strengthened 

emphasis on animal phenotyping and detailed data measurement, including opportunities for 

increasing digital data collection e.g. through the use of sensors. Indeed, the Branch expects to 

become more heavily involved in ‘agritech’, with areas such as data handling and pattern 

recognition, data management and analytics, as well as the development of ‘apps’ for on farm 

application. Modelling research will be a priority area, particularly the modelling of dairy farm 

systems but also value chain modelling. The Branch believes that there is scope for increased effort 

in soil science research for the dairy industry, pending industry priorities. 

The Branch is interested in exploring opportunities for its dairy research capability to be strongly 

involved in ‘industry innovation facilitation’, particularly through facilitating linkages between 

upstream and downstream sciences and between organisations. Similarly, the Branch sees 

opportunities for a role as a ‘connector’, contributing specialist expertise in downstream technology 

and knowledge transfer e.g. through the E-extension program that has been developed with the 

grains sector. 

Opportunities exist for further developing university connections, e.g. the University of Melbourne, 

and the Branch is open to exploring such opportunities, particularly in a collaborative approach with 

dairy industry investors. 

 

Biosciences Research Branch 

The Biosciences Research Branch is the primary provider of pasture plant and animal performance 

genetics for the dairy industry. The recently established DairyBio collaborative agreement with Dairy 

Australia is highly valued as a strategic partnership that has replaced the recently concluded Dairy 

Futures CRC. The Branch expects to maintain its current commitment in supporting the dairy 

industry and in alignment with the priorities identified in DMF and the DairyBio agreement. 

However, in establishing DairyBio, DEDJTR increased its prior funding commitment associated with 

the CRC to help replace the concluding Commonwealth Government funding, and therefore has 

limited capacity to direct further funding to dairy. 

The Branch has developed world leading expertise in genome editing capability, primarily for non-

dairy plant species, and believes there is scope to further redirect some of this capability towards 

dairy forages with additional industry support. Looking forward, the Branch would like to further 
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build its unique genome editing capability in livestock applications and has prepared a 

comprehensive discussion paper describing the opportunities, capability development priorities and 

prospects for private sector delivery engagement.  

Additionally, the Branch’s dairy strategy includes forward objectives to: 

 increase its forage phenomics (particularly assessment technology) and upgrade its 

computing infrastructure;  

 explore mechanisms to accelerate the deployment of its new and emerging perennial 

ryegrass technologies;  

 explore opportunities for genomics assisted F1 hybrid breeding of short term ryegrass; and 

 build on recent research associated with milk systems biology. 

As part of these forward opportunities, the Branch envisages increasing the role of the Ellinbank 

Dairy Centre for researching and demonstrating the application of new plant and animal breeding 

technologies – in essence utilising Ellinbank to demonstrate the latest DairyBio technologies to 

industry (a “DemoDairyBio” concept). 

 

University of Sydney 
The University of Sydney, through the Dairy Research Foundation, has historically had a strong focus 

on the dairy industry, particularly on animal health, forage production, feed management and future 

farming systems and innovations. Whilst currently undergoing a university-wide reorganisation, 

there is opportunity for the University to increase its investment of discretionary funds into dairy 

research priorities, however, any increased investment will be in response to an increase in industry 

investment.  

The University of Sydney is likely to increasingly focus on multidisciplinary research areas, such as 

the new Centre for Translational Data Science (CTDS) which is driving new and transformational 

advances in research through the application of data and machine learning technologies. The Dairy 

Research Foundation is attempting to define its role in the Centre to be of benefit to the dairy 

industry. Other areas of increasing importance include data management, data mining and precision 

agriculture. A recently funded research program, involving a range of R&D organisations, associated 

with the ‘Rural R&D for Profit Program’ is a good example and includes investigating the application 

of virtual herding and sensors at sub-herd and individual level for the dairy (and beef) industry. 

Whist there are no areas identified for reducing capability, staff attrition will continue to mean that 

vacancies are placed under considerable pressure to justify reappointment. An important 

determinant for the University will be the extent to which the dairy industry seeks to co-invest. 

 

University of Tasmania (UTAS) 
UTAS, through its Dairy Research Centre, has a strong on-going relationship with the dairy industry, 

and dairying continues to be an important focus for the university. The research group is highly 

collaborative and undertakes mainly applied research. Because of its regional focus, the group often 

collaborates with other research groups to help deliver national programs, for example, involvement 
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in the virtual fencing  research funded from the ‘Rural R&D for Profit Program’ with supporting UTAS 

funding.   

UTAS is increasingly focussed on securing capability to assist the dairy industry expand in Tasmania. 

This includes the more traditional R&D areas such as cow nutrition, agronomy and farm system 

modelling, as well as new R&D to support the expansion of dairying in Tasmania. The expansion of 

dairying will likely bring new issues associated with greater intensification of farming, including land 

use change, soil compaction, water logging and nutrient issues, particularly nitrogen runoff affecting 

water quality. The Dairy Research Centre collaborates with other UTAS Centres and other national 

research organisations to utilise specific capabilities for the benefit of the dairy industry. For 

example, specialised skills in agriculture engineering for irrigation system design, and specialised 

skills in geography for spatial sciences for pasture plant biomass measurement. 

UTAS has new discretionary funds for investment for partnerships with industry, such as the ‘Rural 

R&D for Profit Program’, and for commercialisation, for example, precision agriculture technologies, 

new fertiliser products, and data applications. An existing agreement with Dairy Australia underpins 

core capabilities associated with the Dairy Research Centre. 

 

University of Melbourne 
The University of Melbourne has historically been strong in pre-farm gate research and development 

and acknowledges that it has not engaged with the dairy industry in a truly strategic way in recent 

years, and has a strong desire for a greater level of engagement.  Two senior University staff are 

currently on the DMF Communities of Interest, however, more meaningful engagement at a senior 

level would help to improve relationships. The newly merged Faculty of Veterinary and Agricultural 

Sciences is examining its strategic priorities and it is likely that the dairy industry will continue to be a 

strategic focus. However, an important determinant for the University of Melbourne will be the 

extent to which the dairy industry co-invests. In summary, while the Faculty has scope for increasing 

its investment of discretionary funds into the dairy industry priorities, any increased investment will 

be linked to an increase in industry investment. 

The University of Melbourne is likely to increasingly focus its capabilities on traditional areas of 

strength, including animal health and welfare, agriculture economics and farm systems modelling, 

animal nutrition and pasture science. As circumstances arise through natural attrition, they are likely 

to increase capabilities in water resource management, animal performance (physiology, nutrition, 

and welfare), farm systems analysis, social sciences (through the Rural Innovation Group), agronomy 

and plant science.  

One area that is working well between the University of Melbourne and the dairy industry is in 

animal health with the ‘Dairy Resident Veterinary Training Program’ which commenced in 2010.  The 

University would like to explore the possibility of expanding this program into other areas of post-

graduate student training, possibly through a three way partnership with the dairy industry and 

DEDJTR (Agriculture Victoria).  

The university has invested heavily in a new robotic dairy milking platform in northern Victoria and 

has the capability across the university to address big industry problems if industry was prepared to 

co-invest. Some capabilities in programs that are currently directed at other industries, for example 
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the McKinnon Project directed at the sheep industry, could be directly transferrable to the dairy 

industry. 

 

Concluding remarks 

Most organisations contacted indicated that they had discretionary funds prospectively available to 

direct to dairy industry issues but that this was dependant on co-investment with the dairy sector. 

No organisation indicated that they were preparing to reduce their current levels of investment in 

dairy industry issues, although some, particularly the universities, indicated that filling vacancies in 

dairy science is becoming increasingly difficult. Common across all the major research providers was 

an on-going commitment to the dairy industry and significant forward planning of new technology 

approaches, both in strategic and applied research. 

It is apparent that all organisations are attempting to develop large multidisciplinary research 

programs or platform technologies to address issues affecting multiple sectors. Increasingly, these 

programs are in the precision technology and digital areas, suggesting that more traditional research 

disciplines where capability gaps exist, such as plant physiology and soil physics, may need to be 

addressed directly by the dairy industry. 

Where existing collaborative funding agreements already exist between the dairy industry and 

research provider organisations (such as DEDJTR, UTAS, The University of Melbourne), these 

arrangements are highly valued and have contributed significantly to the organisations maintaining 

research capability for the dairy industry and building capability in priority disciplines. The 

collaborative agreements are seen as providing a clear and strategic focus that benefits both the 

dairy industry and the provider organisation in ensuring relevance, focus and continuity. 

Addressing capability gaps through postgraduate student training programs has provided an 

important talent pool for recruitment by industry, government and academia. All the Universities 

contacted were supportive of a structured postgraduate training program prioritised to fill capability 

gaps and to develop new capabilities for future employment across the dairy sector.   

With an increasing prominence of multi-disciplinary research programs and a tightening of available 

RD&E funding, consistent with the NPIRDE Framework principles, it is important for research 

provider organisations to sustain a commitment to ensuring their capability is well linked both 

nationally and internationally as well as effectively engaging with technology delivery and extension 

providers. 
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7.0  Researcher Skills in Interfacing with Industry Advisory  

Intermediaries 
Introduction 

Public sector agencies have progressively withdrawn from the provision of traditional ‘extension’ 

advice to industry. In addition, new approaches to delivering information and advice on new 

technologies and practices are being both explored and implemented. Such new approaches include 

increasing the number of private sector farm management consultants, industry bodies (such as 

Regional Development Programs) providing farmer interfaces for knowledge and information 

dissemination, and an increase in the use of digital media. In this changing environment, one 

increasingly important aspect is the need for, and ability of, researchers to effectively interface with 

Industry Advisory Intermediaries (such as Farm Management Consultants, RDP staff, Milk Factory Field 

Officers) and provide information on their research activities, outputs and the potential impacts on 

farm productivity, profitability and sustainability. 

Survey respondents were asked to rate themselves against the question ‘How industry advisors and 

non-researchers would describe you for your ability and experience in translating research 

information to them in an easily understood style’. The survey provided respondents with three 

options: Industry Recognised Expert; Intermediate, and; Developing. 

In addition, the authors independently asked several dairy industry personnel (non-researchers, 

Program Managers, Extension Coordinators, Consultants) the question ‘in your view, what 

percentage of researchers would you consider to be excellent (experts) in being able to describe 

their research to non-researchers in an easy to understand and engaging manner? Although a 

qualitative assessment, the average response was ‘around 10-15%’ (range of responses was 5 to 

50%). 

Results 

In this survey, 51 people (23%) of all respondents rated themselves as ‘Industry Recognised Experts’, 

while a further 32% rated themselves as ‘Intermediate’. 

People identifying as 'Recognised Experts' for Advice to Intermediaries: 

Gender Total No. Total No. 
survey 

respondents  

Industry 
Recognised 
Experts as % 

of total 
respondents 

Female 11 74 15% 

Male 40 137 29% 

NA    11   
Age Bracket Total No. Total No.   

0 – 29 1 21 5% 

30 – 39 4 45 9% 

40 – 49 14 59 24% 

50 – 59 23 68 34% 

60 – 69 5 15 33% 

70 – 79 1 2 50% 
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DNC 3 12 25% 
Research Experience Total No. Total No.   

0 – 4 6 42 14% 

5 – 9 6 34 18% 

10 – 19 11 51 22% 

20 – 29 19 64 30% 

30 – 39 8 27 30% 

40 – 60 1 4 25% 
Leadership Total No. Total No. 

 

Researcher 12 99 12% 

Project Leadership 12 56 21% 

Multi Discipline Project 
Leadership 

11 32 34% 

Program Leadership 7 22 32% 

Multi Agency Program 
Leadership 

9 13 69% 

Peer Recognition Total No. Total No.   

Local Expert 7 93 8% 

National Expert 15 56 27% 

International Expert 29 73 40% 
Conference Papers Total No. Total No.   

0 – 5 22 147 15% 

6 – 15 18 51 35% 

16 – 30 2 9 22% 

31 – 1000 9 15 60% 
Publications Total No. Total No.   

0 – 10 15 102 15% 

11 – 30 7 44 16% 

31 – 60 11 36 31% 

61 – 90 7 15 47% 

91 – 1000 11 25 44% 

 

Conclusions 

It is evident that the people who identified as ‘experts’ primarily are those who are the most 

experienced researchers, commonly being aged 40+, 20+ years research experience, senior research 

leadership roles and very high publication rates and scientific peer recognition. 

An examination of the data for people who identified as ‘intermediate’, shows that there are 71 such 

people (32% of respondents) and more than half of these people would be mid-career and aged 30 – 

49 years.  

The difference in perceptions for the number of ‘experts’ between researchers and non-

researchers/industry personnel is perhaps not surprising. Methods, styles etc in providing advice to 

industry intermediaries are rarely taught, opportunities for experience can be limited and feedback 



103 
 

on effectiveness is rare. As the new extension models for the dairy industry evolve, it is highly likely 

that there will be a growing need for access to researchers who can effectively interface with 

Industry Advisory staff. The qualitative results from the present study suggest there is a moderate 

number of such people available from amongst the senior researchers. To expand the number of 

suitable researchers, particularly in the short to medium term, emphasis could be placed on the 

cohort of mid-career researchers but this would require a planned and perhaps structured approach 

developed jointly by industry and research providers. Structured approaches are commonly applied 

in building skills and experience for researchers in delivering presentations to science peers (eg. 

science conferences) and a similar approach should be successful particularly if designed and 

implemented jointly by research organisations and industry and implemented from university 

training and throughout early career development. 
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8.0  Recommendations and Action Plans 
 

Capability surveys provide a point-in-time ‘snap-shot’ of the type, scale and strength of capability 

currently applied to address industry priorities. When similar surveys have been conducted in the 

past (e.g. the current study represents the third formal survey for the Australian dairy industry), 

trends can be examined in the context of previously identified gaps and changing priorities over 

time.  

Assessing the suitability and adequacy of existing capability to meet the future requirements of the 

dairy industry requires consideration of existing priorities (as described in Dairy Moving Forward), 

and the possible evolution of priorities together with the broader operating environment. In framing 

the recommendations and actions described below, the Project Team has sought to achieve both. 

 

Current and Emerging Capability Gaps 
 

Section 4.0 of this report is devoted to ‘An Assessment of Dairy Research Capability’, wherein the 

Project Team has analysed current dairy research capability and its’ strengths and weaknesses to 

address industry priorities (primarily as expressed in Dairy Moving Forward 2015) over the next 5-10 

years.  

While overall the dairy industry has a strong research capability, in undertaking this analysis, specific 

Science Fields and Fields of Research have been identified as having current or emerging gaps. Some 

of these gaps can be considered a priority, such as for Agronomy postgraduates and Soil Physics, 

while other gaps e.g. Animal Behaviour are potential or emerging priorities.  

The assessment also identified that some areas of research capability require further detailed review 

and/or consideration of possible new or changing priorities within the broader DMF Strategy over 

the next 5 years, for example in research associated with Farm Systems.  

An on-going commitment by research providers to ensure R&D capability is well integrated and 

linked to other capability across Australia will be important, particularly for multi-disciplinary 

research programs and where the existing scale of capability in a Field of Research is limited and/or 

distributed across multiple locations or organisations.  

Utilising the assessments of specific research capabilities described in this report, it is recommended 

that each DMF Program Manager examine the assessments that are relevant to their DMF Programs 

and Sub-programs. DMF Program Managers, with support from their Communities of Interest, 

should subsequently advise the DMF Steering Committee on proposed actions and priorities, 

including consideration of priority capabilities, or issues, that have cross-DMF Program implications.  

Recommendation 

R1. That the DMF Steering Committee requests all DMF Program Managers to review the capability 

assessments relevant to their DMF Programs and Sub-programs and advise within six months on 

proposed actions, priorities and issues requiring cross-program deliberation. 
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Addressing current or emerging gaps will have resourcing implications, some of which may be 

manageable within current Program resources, while others may require a more fundamental shift 

in emphasis between DMF Programs. Portfolio balance considerations would be best considered by 

the partners on the DMF Steering Committee. 

Recommendation 

R2.  Utilising the results of the 2016 Dairy Research Capability Assessment, together with subsequent 

advice from the DMF Program Managers, that the DMF Steering Committee discusses the 

adequacy of the current DMF research portfolio balance to meet future DMF goals and 

objectives. 

 

Strategic Partnerships to Address Capability Gaps 
 

Many RDCs and research providers are establishing large-scale strategic partnerships as a means of 

addressing important capability issues and ensuring research is focussed on priority industry issues. 

The rationale is to bring research agencies, funding bodies and sometimes regulatory organisations 

together, in either bilateral or multilateral agreements, to combine skills and resources to either 

deliver an integrated outcome or fill a capability gap.  

There are a number of different partnership models that exist currently across a number of different 

agriculture sectors. Some of these have been developed to address a large issue that one 

organisation could not address on its own (e.g. SITPlus for Queensland fruit fly, PICCC for climate 

change) while others have been specifically developed in response to a particular need, such a low 

levels of capability and capacity in a particular area (e.g. AWSC for animal welfare). 

Existing strategic partnerships in the dairy industry 

Dairy Australia has a number of successful pre-farm gate strategic partnerships in place already with 

organisations such as DEDJTR, UTAS and the University of Melbourne, in fields that include plant 

genetics, animal genetics, farm systems modelling, plant nutrition/agronomy and animal health.  

These are generally bilateral agreements for a minimum of three to five years, and provide strategic 

direction, joint planning and funding in important areas of interest to the dairy industry. With minor 

exceptions, R&D capability in these areas has been effectively maintained through these strategic 

partnerships together with a solid stream of postgraduates in training.  

Three examples of successful strategic partnerships are provided below: 

DairyBio 

DairyBio is a five-year commitment to June 2021.  It is a joint venture agreement between the 

Victorian Government (DEDJTR) and Dairy Australia to continue and build upon the activities from 

the Dairy Futures CRC. DairyBio is designed to deliver large-scale improvements in the performance 

of pastures and herds through the application of bioscience. The impact of the work of DairyBio will 

be delivered through the release of new pasture varieties and cattle genetics. A postgraduate 

student training program is an important component of DairyBio. 
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Dairy Resident Veterinary Training Program 

The Dairy Resident Veterinary Training Program is a $1.4m partnership between the University of 

Melbourne, Dairy Australia, the Geoffrey Gardiner Foundation and four leading veterinary practices. 

The first round of the three-year training program commenced in 2010 and was extended in 2012 for 

a further three-year cycle when additional funding was secured to engage four new postgraduate 

students in the program. A third round of the program commenced in 2015 with the addition of two 

major dairy practices in the Western District of Victoria and Smithton, Tasmania.  

The objective of the program is to increase dairy veterinary capacity in rural areas, specifically 

ensuring an ongoing supply of skilled dairy veterinarians in local practice and increasing on-farm 

research in areas of importance to local dairying communities and the wider dairy industry. Dairy 

veterinary postgraduate students are embedded for three years in one of six rural veterinary 

practices in Maffra, Warrnambool, Timboon, Allansford, Rochester and Smithton in Tasmania. 

Students complete a Master of Veterinary Studies (by course work) and a Master of Veterinary 

Science (by research). They achieve the combined degree by conducting an on-farm research 

project, acquiring knowledge and skills through advanced clinical training, develop expertise in 

whole-farm production programs, and teach and mentor veterinary students from the Veterinary 

and Agricultural Sciences Faculty. 

Animal Welfare Science Centre (AWSC) 

The AWSC, located at the University of Melbourne, is a partnership between the University of 

Melbourne, DEDJTR, SARDI, University of Adelaide and Ohio State University that has been operating 

since 1997. Its mission is to contribute to improved animal welfare as a world-leading provider of 

expert information, advice and education underpinned by rigorous research. The Centre conducts 

research into welfare methodology to measure animal welfare; housing and husbandry effects on 

animal welfare; and attitudinal effects. These programs support tertiary, post-graduate and industry 

education and training.  Through these programs, the Centre aims to inform government and 

industry in the development of animal welfare policy.  

Opportunities for strategic partnerships to fill dairy research capability gaps identified in this study 

From discussions held with the major research providers, it is evident that strategic partnerships 

with industry bodies are highly valued for their ability to build relationships with industry, provide 

clarity of priorities, a level of funding security and a building of critical mass in key capabilities. For 

universities, additional benefits include assistance in identifying future staff capability requirements 

and planning for post-graduate student enrolments, while for industry the university partnerships 

enable access to existing expertise that might otherwise be applied to other agricultural sectors and 

can enable industry content input to undergraduate programs. 

These discussions, together with a knowledge of the providers’ capability strengths and forward 

intentions, has led the Project Team to recommend the exploration of strengthened or new strategic 

partnerships to target several of the capability gaps identified in this study, particularly with the 

university sector. 
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University of Melbourne and University of Tasmania 

The following discussion highlights opportunities with two universities, however, the Project Team 

would emphasise that strategic partnership opportunities exist more broadly.  

The University of Melbourne has strongly signalled to the Project Team that it is keen to clarify and 

ratify its relationship with the dairy industry. The recent merger of existing Faculties and Schools to 

create the Faculty of Veterinary and Agricultural Sciences, the appointment of a new Dean of the 

merged faculty, and development of a new strategic plan presents an important and timely 

opportunity for the dairy industry. In addition, the faculty has new funding for new initiatives, 

associated with efficiencies generated from the merger and access to other new funds held centrally 

in the University to encourage collaborative partnerships with industry.  

The University of Melbourne has internationally recognised scientific strength in three disciplines 

that were identified as capability gaps in the current study - Animal Welfare and Behaviour, Plant 

Nutrition (particularly plant physiology) and, Agriculture and Resource Economics.  

In addition, although Dairy Australia has bilateral partnership agreements with DEDJTR and 

separately with UTAS in the Farm Systems Modelling, Agronomy and Animal Nutrition disciplines, 

these capabilities would be strengthened considerably through a formal four-way partnership 

between DA, DEDJTR, UTAS and the University of Melbourne.   

The current study also identified significant capability and capacity gaps in the Soil and Water and 

Environmental Sciences and Management disciplines. Some, such as soil physics and soil chemistry, 

are fundamental sciences that are not attracting post-graduate students in the dairy or other 

agricultural sectors. Growth of the dairy industry is occurring in Tasmania. This will likely bring new 

issues arising from land use change, animal intensification, issues associated with irrigation and 

water logging of soils, soil compaction, nitrogen leaching and nutrient movement off-farms. 

Broadening the existing alliance with UTAS, or establishing a new alliance with UTAS, to address 

some of these capability gaps in the short term may help to address issues associated with growth of 

the dairy industry in Tasmania. 

Precision agriculture/digital farming   

Discussions with the major research providers indicate that several of the organisations have, or are 

building, capability to research and apply the rapidly expanding fields associated with automated, 

precision and data-integrated farming systems. The Dairy Moving Forward Strategy (2015) is not 

explicit in how it sees this growing field as a priority for dairy, although it is noted that through Dairy 

Australia, the industry has engagement in a recent Rural R&D for Profit Program project that 

includes CSIRO, Universities of Sydney, Melbourne, Tasmania and New England in examining virtual 

fencing and herding technology. 

Opportunities 

New strategic partnerships 

Establishing new, or strengthened existing, partnerships to address key capability gaps provides 

dairy with an immediate opportunity, particularly given strong research provider interest and the 

opportunity to attract new funds towards dairy research. Such partnerships are particularly relevant 

to the university sector and the building of capability through post-graduate students. 
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The level of financial support required to establish a post-graduate student training alliance is 

scalable, and dependent on the number of post-graduate students, the types of research that they 

need to undertake, and additional costs such as travel to conferences, operating costs on projects, 

etc. The experience of CRCs has shown that each post-graduate student will require an annual 

stipend of around $30,000 per annum to be competitive with other scholarships. Multiple options 

exist for funding such positions, ranging from Commonwealth scholarships, university scholarships, 

industry ‘top-ups’.  

To illustrate, if the priority capability gaps of Animal Welfare and Behaviour, Plant Nutrition 

(particularly plant physiology), and Agriculture and Resource Economics are addressed initially by 

identifying 2-3 postgraduate students in each discipline, the cost is approximately $250K per year. 

Being scalable, a lesser amount is possible for a smaller outcome. 

 

Recommendations 

R3. That the DMF Steering Committee acknowledges that some high priority capability gaps could be 

addressed through strategic partnerships incorporating post-graduate training with one or more 

leading universities and requests the DMF Program Managers to assess and report on the 

opportunities in their programs for establishing new strategic partnerships with one or more 

major research providers. 

R4.  That the DMF Steering Committee encourages key investors and research providers to seek 

options to modify existing agreements or develop expanded agreements to better build, co-

ordinate and integrate required R&D capability, particularly in the key capability areas of Farm 

Systems Modelling, Agronomy and Animal Nutrition.    

 

R5.  That the DMF Steering Committee, in recognition of the major and expanding research provider 

role of the new Faculty of Veterinary and Agricultural Sciences at the University of Melbourne, 

invites the Dean of the Faculty onto the DMF Steering Committee. 

 

R6. That the DMF Steering Committee encourages Dairy Australia to explore the establishment of a 

strategic partnership to address both Soil and Water and Environmental Sciences and 

Management disciplines, initially with UTAS. 

Precision agriculture/digital farming for dairy 

With this rapidly expanding field (inclusive of significant private sector investment and proposed 

new emphasis by several public sector research providers) there is a need to more explicitly identify 

the potential applications in the dairy sector and the relative priority to be applied to this field for 

future dairy research under Dairy Moving Forward, in particular under the DMF Farm System and 

Business Management Program. 

Recommendation 

R7. That the DMF Steering Committee commissions one or more DMF Partners to lead a review and 

analysis of the risks and opportunities associated with precision agriculture/digital farming 

application in the dairy sector, with the results informing DMF research priorities. 
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Dairy Industry Postgraduate Student Program  
 

‘The dairy industry sees the availability of both comprehensive education and training systems and 

skilled people as being critical to the ongoing growth of the industry and viability of regional 

communities within which the industry operates’1. Over the years, it has ‘developed a good working 

relationship with a number of universities to support the industry’s needs for R&D services. 

Underpinned by agreed research priorities and funding, the dairy industry’s need for postgraduate 

research programs is, as a general rule, generating suitable, quality research scientists’2. 

Results from the Dairy Postgraduate Retention Assessment 2010-16, conducted as part of the 

present study, indicate that 72% of Masters students and 53% of PhD students, who graduated 

during the past five years, continue to work in the Australian dairy sector. Of these, 85% of Masters 

graduates work in private industry and 15% in universities, while for PhD graduates, 43% work in the 

public sector e.g. government agencies, 30% in universities, and 27% in private industry. Further, the 

results show that distribution of graduates across the DMF Programs and Sub-programs is quite 

varied with predominance in some sub-programs and absence in others.  

Although there are a number of dairy postgraduates in training currently, mainly in Victoria, this 

study is the first consolidated understanding of their number, location, and retention for the 

industry following graduation. Importantly, the findings pose several important questions that need 

to be considered by the Dairy Industry: 

1. Whilst investment in Masters graduates appears to have a 72% return, is investment in a 53% 

retention rate for PhD graduates a worthwhile investment and can this be improved?  

2. Is the post-graduation employment distribution of graduates across government, universities 

and industry appropriate for the future growth of the industry? It is worth noting that the c. 30% 

employment by industry reflects the situation in Australia across all sectors, not just agriculture 

(see table 1), and is almost the exact opposite to the USA where industry employs c. 80% of all 

postgraduate students on graduation. 

3. Does the shortage of postgraduate students in some DMF Sub-programs accurately reflect the 

reduced need for those skills or is a more strategic approach required to focus capability building 

and subsequent retention in the Australian Dairy Industry? 

A key recommendation from this review is that the Dairy Industry consider putting in place an 

industry-wide Dairy Industry Postgraduate Student Program (DIPSP)3 to identify, locate and gather 

together all dairy science postgraduate students, with the purpose of instilling in them a sense of 

belonging to the Australian dairy industry, and thus encouraging their future retention. 

 

 

                                                           
1 Submission by the Dairy Industry People Development Council on behalf of Dairy Australia and the Australian Dairy 

Industry Council to the Inquiry into Higher Education and Skills Training to Support Future Demand in Agriculture and 

Agribusiness in Australia by the Australian Senate Education, Employment and Workplace Relations Committees. 
2 Ibid. 
3. The concept for this program was originally developed by AgInsight for the Gardiner Dairy Foundation (2015). GDF have 
kindly agreed for its adaptation and inclusion in the present study. 
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Table 1: Distribution of total researchers by sector by OECD country 2007. 

 

 

Rationale  

A coordinated industry-wide Dairy Industry Postgraduate Student Program would not only retain an 

on-going register of all current dairy science postgraduate students, it can also encourage their 

future retention within the industry by broadening their skill and experiential base to enhance their 

personal development and future contributions to the dairy industry.  

A successful Dairy Industry Postgraduate Student Program would be expected to not only deliver an 

increase in highly skilled staff to the industry and a means of reviewing progress against perceived 

capability gaps, but also generate a reputation for the industry across prospective students as an 

‘industry-of-choice’ for postgraduate training and employment. 

Currently, there are a number of agencies and organisations nationally that sponsor dairy science 

postgraduate students (PhD and Masters students) through a variety of universities. These include 

Dairy Australia, CSIRO, State Departments, dairy companies, the Gardiner Foundation, and most 

particularly (in regards to number) the former Dairy Futures CRC, now DairyBio.  

Each sponsoring organisation (such as DA, GF), and each host university commonly has a 

postgraduate program that may include one or more development opportunities (such as 

conference attendance, communication training, and site visits) beyond the specific postgraduate 

study program of the student. These individual organisational programs tend to have some aspects 

of commonality but are rarely consistent and are not collectively coordinated.  

Of all the organisational postgraduate programs, from an agricultural industry perspective, arguably 

the most comprehensive are those that have been provided by CRCs. All CRCs have Education 

Programs with the aim of developing the next generation of scientists and connecting them to 

industry. Over the history of the Commonwealth CRC program, learnings and sharing have resulted 

in many CRCs undertaking a very similar approach with evaluations confirming their success. It is 
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proposed that the ‘CRC approach’ can be readily adapted and adopted for the purpose of the 

proposed DIPSP.  

The Dairy Futures CRC, in particular, had a strong Education Program, many elements of which can 

be utilised and incorporated into the design described below (many elements have been 

incorporated within the newly established DairyBio collaboration). 

An industry-wide DIPSP would not be intended to replace or override approaches that individual 

organisations currently utilise. Instead, it would build on such approaches in a coordinated 

approach, creating efficiencies for all parties and enhancing the outcomes of postgraduate studies 

for both students, sponsors and industry. 

In the following design proposal for the DIPSP, the experiences of other CRCs have been drawn 

upon, particularly broader cross-industry CRCs, such as the (former) Molecular Plant Breeding CRC 

and the (current) Plant Biosecurity CRC. Education Programs within cross-industry CRCs are arguably 

more complex and harder to deliver given the need to often include different national and 

international participants, all of whom sponsor PhD studies both in Australia and overseas, and the 

servicing of a broad range of industries and end-users. 

Benefits to students: 

Programs, such as the proposed DIPSP, encourage postgraduate students to enhance their work 

skills, experience and employability. It also provides them with an opportunity to bond around a 

theme other than their study – to become part of a ‘dairy tribe’. 

Direct exposure to industry and government workplaces relevant to their study provides industry 

and employer exposure. Increasingly, students are being offered short-term internships or 

placements within industry or government agencies to help achieve this. Additionally, students gain 

an appreciation of the application and relevance of their study outputs; a benefit that many past CRC 

students have highly praised. Exposure and contact forums provide opportunities to build personal 

and professional networks, important to their current studies and future careers. 

Benefits to industry: 

Direct involvement of industry and other potential employers of dairy science postgraduate students 

in the proposed DIPSP provides them with access to new ideas and approaches, and gives them the 

opportunity to help develop the next generation of dairy scientists by exposing the students to ‘real 

world’ problems and issues.  

Staff development opportunities can arise from industry (including veterinary centres and milk 

companies) and government employees mentoring students. From an industry-wide coordination, 

there is greater scope to monitor and contribute to the filling of skill gaps identified through Dairy 

Moving Forward. As a result, the dairy industry gains a reputation as a mentor and supporter of 

science, of industry skill development, as well as being seen as a supportive industry and an 

‘employer-of-choice’. 
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Dairy Industry Postgraduate Student Program:  

The following are the proposed key elements of the DIPSP, derived from successful programs in 

organisations such as CRCs, however, an organisation, such as Gardiner Dairy Foundation or Dairy 

Australia, will need to be identified and resourced to lead the program on behalf of the dairy 

industry.  

1. Register of all postgraduate students 

The program should encompass all postgraduate students across Australia working on Australian 

dairy industry issues.  

This can be achieved by building on the information in the 2016 Dairy Capability Survey and 

maintaining an active database of all students currently involved in dairy science together with those 

recently awarded their higher degrees. As stated earlier, major sources of information are key 

universities, Dairy Australia, DIAL, GDF, CSIRO, state departments, dairy companies etc. It will be 

important to record name, university, funder, sponsor, start and finish dates, title and scope of 

thesis, age range, gender, location and country of residence (i.e. Australian resident or foreign 

student likely to return to country of origin). 

2. Postgraduate Workshop 

A central component of the DIPSP is an annual 2-day workshop, preferably at a location with on-site 

accommodation and facilities. Such workshops have been previously identified as critical to the 

overall success of such programs. A number of elements and training activities can be built into the 

workshop e.g.: 

 3 minute thesis competition (a proven successful model) 

 past student panel session 

 industry panel session 

 team building exercises 

 media training  

 training in presentations to industry and farmer groups 

 leadership teamwork exercises  

 scientific writing 

 grant writing 

 social events – dinner, games etc. 

Emerging from the workshop would be opportunities to establish past student and industry mentors 

to current postgraduate students. Such workshops are also often held just prior to larger scientific 

and/or industry conferences to allow the students exposure to presentations from both senior 

scientists and industry leaders. 

The intention is that the students feel part of a ‘tribe’ and can use this new network to interact for 

mutual support, provide a broader knowledge of the dairy industry, and engender a sense of 

belonging.  

3. Personal development 

Many of the exercises proposed for the Postgraduate Workshop can also be built into a series of 

personal development opportunities for students, some requiring more intensive training than 
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would be part of a Workshop program. For example, many students would value assistance in 

scientific writing, grant writing, communication, financial planning, career management, intellectual 

property and commercialisation, industry engagement, even project management. 

As part of building confidence, developing a staged development program for postgraduate students 

over the tenure of their studies to firstly present a scientific poster and then present at local 

conferences leading to a full paper presentation on their study at international conferences also 

helps build reputation and exposure.  

A similar and equally important component of confidence building is the opportunity to make 

presentations on their research directly to industry, particularly farm management consultants and 

farmers. While this encourages personal confidence and skills, it also builds both their industry 

knowledge and their profile with the farming community. 

Some programs also include opportunities for postgraduates to present at local schools to assist in 

being able to explain complex science in a simple and easy to understand fashion. This approach has 

also been successful in arousing school student’s interest and awareness of science and of specific 

industries (such as dairy). 

4. Industry and agency visits 

Several existing postgraduate programs arrange farm and factory visits for students to give them a 

first-hand insight into the operations of the end-users of their postgraduate findings. In a similar 

fashion, tours of government, industry and university research facilities can provide postgraduate 

students with valuable knowledge and contacts as well as expose them to new ideas to progress 

their own research projects.  

5. Internships and placements 

An increasingly important element of any postgraduate program is to match students in their 2nd and 

3rd years with industry mentors and place them for up to 3 - 4 weeks with one or more of farm 

businesses, industry organisations, agribusiness, dairy companies and government research 

agencies. These can take place in Australia or offshore e.g. reciprocal arrangements with New 

Zealand.  

It may also be possible to consider short term industry-based projects in the form of research or 

problem-solving studies, where the student and industry collaborate on a specific topic. The host 

organisation would be expected to cover the direct costs of the work being undertaken (e.g. access 

to desk, computer, laboratory, chemicals etc.) and potentially making a contribution towards living 

and travel costs. The recent successful approach adopted between GDF and Monash University 

(Monash Industry Team Initiative) for short-term projects with the dairy processing sector could be a 

model adapted and adopted more widely across the dairy value chain (although would require 

support from the university sector). 

These elements of a DIPSP also enable industry and agencies to trial prospective employees and play 

a role in preparing the future dairy industry workforce. 
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Resourcing the DIPSP 

1. Education Officer: 

The experience of CRCs has shown that to successfully coordinate and drive a comprehensive 

program such as proposed above requires a full or part-time Education Officer. With many students 

geographically distributed nationally, keeping track and providing them with a single contact person 

to assist in their development is a significant activity. Perhaps the best model is the former Dairy 

Futures CRC Education Development Officer. Scope could exist for a collaborative engagement of the 

recently appointed DairyBio Education Development Officer. 

2. Financial support 

The level of financial support required for an effective DIPSP is scalable, depending upon the number 

of component elements etc. and the level of ‘student sponsorship’ support provided to each 

student. The program should also be able to attract program sponsorship support from several 

organisations. 

Broad estimates of annual financial support costs for each element of the DIPSP are provided below: 

A) Education Officer role 

A full time cost is approx. $150,000 p.a. (including salary, on-costs, administration overheads and 

operating expenses), however, this can be scaled as a part-time role and/or undertaken in 

collaboration with a suitable existing position (such as from within DairyBio). The role could 

commence as part-time and as appropriate evolve to full-time. 

B) Postgraduate Workshop. 

Venue costs could be minimised by holding the workshop at a university (with their ‘sponsorship’). 

Assuming around 40 student attendees, with provision of travel and accommodation grants, costs 

are of the order of $15,000-30,000. 

C) Personal Development 

Presenters for development courses (e.g. IP management, communication) could largely be acquired 

at marginal cost as many postgraduate sponsor organisations (e.g. state departments, DA, 

Universities) have existing staff who could ‘volunteer’ the provision of these short courses. 

For students to travel to venues to participate in the presentations/short courses (or to give 

presentations to schools) some level of travel support might be considered. Estimated cost approx. 

$20,000 p.a. 

D) Industry and Agency Visits 

Resourcing these visits will depend on the approach (e.g. bus visits or small team/individual visits). It 

may be appropriate to provide travel grants and assistance. Estimated cost; $5,000-15,000 p.a. 

E) Internships and Placements 

Internships could be expected to attract sponsorship from host organisations, as cash or in-kind. 

Again, travel grants may be required, including some accommodation assistance. Internships might 

be contained to, for example, 2nd or 3rd year students, thereby containing costs in any year. Similarly, 

short term industry projects are scalable, based on duration, number of participants and 

contributions from hosts/university. Estimated cost range of $20,000 - $100,000 p.a. 
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Recommendations 

R8.  That the DMF Steering Committee commit to encouraging and supporting the establishment of 

an integrated Dairy Industry Postgraduate Student Program. 

R9.  That the DMF Steering Committee identifies and negotiates with potential funding sponsors e.g. 

Dairy Australia and the Gardiner Dairy Foundation. 

R10. That the DMF Steering Committee agrees and nominates a lead organisation such as the 

Gardiner Dairy Foundation to host and coordinate the Dairy Industry Postgraduate Student 

Program. 
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9.0  Appendices & References 
 

Appendices 

The appendices can be found in the separate Volume 2 of the report. 
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