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Executive summary 

The Milking Edge Project was a 4-year initiative funded by Dairy Australia, NSW Department of Primary 

Industries and DeLaval built on over a decade of R&D as part of the FutureDairy Project and the 

experience of multiple commercial automatic milking systems (AMS) farmers that had adopted the 

technology. 

The aim of Milking Edge was to “Support the Australian dairy industry to consider, invest and operate 

automatic milking systems (AMS) successfully”. Between 2018 and the early 2022, the project 

successfully developed a set of tools, resources and support that will continue to have a long-lasting 

impact in the Australian dairy industry. The success of the project was primarily based on a strong, 

purposeful and two-way stakeholder engagement and communication plan, with farmers and service 

providers. There were many opportunities for regional visits, as well as participation in conference and 

field days. The project established a strong online presence mainly through social media, e-newsletters 

and websites. In collaboration with The University of Sydney, the project expanded to include many 

elements of research particularly in relation to the capture and analysis of performance and profit data 

from AMS farms. This was then used to develop a decision support system to help farmers interested 

in and/or operating AMS, better understand what is achievable and optimise their farm performance. 

This tool has already been accessed by close to 1,000 people. Another significant output has been the 

development and rollout of eight online AMS information modules that were the core of the three 

AMS training courses ran during 2021. Close to 130 people have already benefited from these 

resources and provided great feedback back to the project. 

When the project started there were 38 AMS farms operating across the country, and by early 2022 

this number had increased to 47 (plus an additional 13 farms to be commissioned between April and 

December 2022). There is no doubt that adoption of AMS will continue to grow in the Australian dairy 

industry and consolidate itself as a viable option for Australian dairy farmers. The Australian dairy 

industry should continue to actively support farmers interested in AMS to access tools, resources, 

training and opportunities to increase their understanding and confidence to invest in technologies to 

run profitable and sustainable dairy farms. Finally, collaborative and co-funding partnerships like 

Milking Edge, where industry works together with commercial companies, universities and 

government, to deliver research, development and adoption programs and projects, have the potential 

to create significant change in farm productivity and profitability.  

 

 

 

 

 

 

 

 

 



Key achievements 

Past and current status of AMS in Australia 

To the best of our knowledge, at the beginning of 2018 when Milking Edge commenced, there were 38 

AMS farms operating in Australia. By then there had already been two farms that had been sold with 

AMS on them and still operated as AMS farms; four farms that had ceased operating as a dairy farm 

(left the industry) and five farms that had once operated AMS but had reverted to CMS.  

Between January 2018 and April 2022 (when this report was produced) there had been another 18 

AMS farms that had been commissioned, and a total of 47 AMS farms were operating across all dairy 

regions. In addition to this, there were an additional 13 AMS farms to be installed between April and 

December 2022.  

That means that in Australia, since Max and Evelyn Warren commissioned the first AMS farm in 

Australia in VIC in 2001, 68 farmers have decided to invest in AMS (this includes the farmers that 

commissioned a new AMS but also the ones that purchased a farm that had AMS on it).  

 

The future of AMS in Australia 

The future of AMS in Australia looks very positive, and some of the indications are: 

- The project team knows there is at least another 13 AMS farms to be commissioned between 

April and December 2022. 

- A survey conducted by NSW DPI in 2015, and answered by 200 dairy farmers across Australia, 

showed that ~60% of dairy farmers, and 80% of service providers, considered that AMS would 

be the fourth technology with increased expected adoption over the next 10 years. 

- 18 current AMS farmers have already increased the number of robots since they originally 

commissioned, some are expecting to expand their operation in the near future and many 

have planned for extra space in the dairy shed to include extra robots. 

- In a survey commissioned by Milking Edge in 2021, about half of the farmers who responded 

indicated they would be looking at replacing or seriously upgrading the milking shed over the 

next five years and 30% said they would consider installing an AMS when the time came to 

replace or seriously upgrade the dairy milking shed, with an extra 27% farmers undecided and 

dependent on different other factors. 

- All the AMS equipment providers have expressed that the level of interest and consideration 

has never been as high as it is today. 

- The Milking Edge team is currently aware of at least ~20 farmers, mainly across NSW, VIC and 

SA, who are actively considering AMS and likely to take a decision over the next 12 months.  

- At an industry level there is a strong interest from farmers to transition to intensive – indoor – 

TMR farming systems. Many of these farmers are simultaneously considering incorporating 

AMS into these operations, either now or in the future. 

 



Stakeholder engagement 

The success of the project was based on a strong, purposeful and two-way stakeholder engagement 

and communication plan. Right from the beginning being a national project, the team set out to 

establish a strong online presence, mainly through the NSW DPI Dairy Facebook Page, the NSW DPI 

Dairy Newsletter, the NSW DPI Website and a series of online webinars. During the first two years, this 

was complemented with a very strong face to face interaction and engagement in numerous events 

across Australia. This came almost to a complete halt in March 2020 with Covid-19 and since then 

engagement was mostly online. However, this transition to primarily online engagement was 

tremendously successful because of the team’s early efforts in building connections and online 

engagement, prior to the pandemic. 

Some of the highlights of the engagement with stakeholders during the lifetime of the project include: 

- Supported AMS farmers across Australia with exclusive initiatives such as discussion groups, 

webinars, phone conferences and gatherings. We had very strong engagement with AMS 

farmers. They were able to share their stories, knowledge, and experience with the wider 

industry at conferences, field days or media articles. The challenge is providing these farmers 

with something in return, with a benefit for engaging with us, and spending their time sharing 

their story or their knowledge. We believe we were able to achieve this through initiatives like 

discussion groups, online forums, the AMS KPI and Financial project and the development of 

the AMS Integrated Management Model.  

- One of Milking Edge’s key objectives was to support dairy farmers in the pre- and post-

commissioning phases, including existing AMS farms, to enable them to operate as efficiently 

and effectively as possible. Some of the indicators of success include: 

o 83% of farmers investing in AMS engaged with project tools and networks (Note: This 

represents the proportion of farmers that installed AMS during the duration of the 

project known to have used either the tools, resources or support generated as part of 

the project. It is likely that additional farmers have used the project resources without 

the knowledge of the project team and the project team is of the view the actual % is 

likely to be higher). 

o 75% of AMS farmers engaged in regional/national AMS initiatives, including 

discussion groups and projects (Note: This represents the proportion of AMS farmers 

that operated during the lifetime of the project that have engaged with the project). 

- Regional visits across all States, that included farmer visits, discussion groups, young dairy 

network events, field days, symposium, conferences and other industry events 

- Strong online engagement:  

o NSW DPI Dairy Facebook Page doubled the number of followers during the lifetime of 

the project (from 1,116 to 2,218 followers). There were 3-5 posts on the NSW DPI 

Dairy Facebook Page every week, including links to external articles, photos, videos. 

o Hosted nine AMSmoko (AMS + Smoko) with farmers, researchers and industry people 

to talk about all-things AMS that have been viewed more than 5,000 times. 



o We released the ‘AMS Farmer Scrapbook’ concept, where we invited Australian AMS 

farmers to share their story with the wider dairy community by providing up to five 

images or videos and a quote for each.  

o Delivered 12 webinars with farmers, service providers and researchers that have had 

2,725 views. 

o Organised two AMS Showcases: 

▪ R&D Online Showcase (December 2019), where 23 researchers from around 

the world shared the latest on AMS R&D (1,034 views) 

▪ AMS Farm Showcase (December 2021), where 13 farmers and 7 service 

providers shared their first-hand knowledge and experience operating and 

working with AMS (555 views) 

o Juan Gargiulo and Jessica Bell were invited to talk about ‘Are Automatic Milking 

Systems Profitable in Australia?’ on The Business of Dairy Podcast (186 downloads) 

- Publication of a series of articles in the Australian Dairyfarmer magazine on the topic of 

robotic milking. 

- Sent out 14 editions of the NSW DPI Dairy E-Newsletter to an average of 539 subscribers and 

had an open rate of 50% and click rate of 10%, which is 2.1 and 3.4 times higher respectively 

than other similar e-newsletters from agriculture and food services. 

- Created a Milking Edge Calendar 2020 because of a photo competition we ran during 2019. 

- Published several articles in different newsletters of regional development groups or regional 

development programs.  

- Published a series or research or scientific publications: 

o J.I. Gargiulo, N.A. Lyons, C.E.F. Clark, S.C. Garcia. 2022. The AMS Integrated 

Management Model: A decision-support system for automatic milking systems. 

Computers and Electronics in Agriculture, Volume 196, 106904. 

https://doi.org/10.1016/j.compag.2022.106904. 

o Gargiulo, J.I., (2021). Investigations into the applications and impacts of automation in 

pasture-based dairy systems. PhD Thesis. The University of Sydney, Australia. 

o Lyons, N. A., Gargiulo, J. I., Clark, C. & Garcia, S. C. (2021). Technology and Robotic 

Milking in Dairy Production. Encyclopedia of Dairy Sciences.  

o Gargiulo, J.I., Lyons, N.A., Garcia, S.C., (2020). Factors affecting productivity and 

profitability in pasture-based automatic milking systems. 2020 Dairy Research 

Foundation Symposium. Online. 21 & 22 July 2020.  

o Gargiulo, J. I., Lyons, N. A., Kempton, K., Armstrong, D. A. & Garcia, S. C. (2020). 

Physical and economic comparison of pasture-based automatic and conventional 

milking systems. Journal of Dairy Science. 103(9), 8231-8240.  



o Lyons, N., Gargiulo, J., Bargo, F. & Palladino A. (2019). Milk yield in pasture-based AMS 

is negatively affected by variability in concentrate fed in the robot. American Dairy 

Science Association Annual Meeting. Cincinnati, US. 23-26 June 2019.  

o Masia, F. M., Lyons, N. A., Piccardi, M., Balzarini, M., Hovey, R. C. and Garcia, S.C.. 

Modelling variability of the lactation curves of cows in automated milking systems. 

Journal of Dairy Science. 103(9), 8189-8196. 

- Engagement with professional services association such as the Australian Association of 

Ruminant Nutritionist and the Australia and New Zealand College of Veterinary Scientists  

- Engagement with all Australian AMS Equipment Providers 

- International engagement 

o Nico Lyons travelled to and presented at the US to attend the 2nd International 

Precision Dairy Farming Conference and the 2019 American Dairy Science Association 

Annual Meeting (Jun 2019) 

o Nico Lyons presented on ‘Technology and AMS’ to the Ontario Association of Bovine 

Practitioners (Online, Nov 2021) 

- Engagement with students through lecturing, supervising dairy trainees, presenting at Cows 

Create Careers events. 

- We commissioned a survey to understand how different farmers, in Australia and overseas, 

were training, managing and monitoring their heifers. A report with key findings was 

generated and circulated to Australian AMS farmers.  

- Attended and supported individual inquiries, from both farmers and service providers.  

 

Development of the AMS Integrated Management Model (IMM)  

This was primarily developed by Dr Juan Gargiulo, while he was a PhD student at the University of 

Sydney, funded through NSW DPI and the Dairy Research Foundation. 

As part of the AMS KPI Project we monitored 29 AMS farms from Australia (20), New Zealand, Ireland, 

Chile and Argentina. Data was extracted from a series of pre-defined reports on a monthly basis to 

generate multiple Key Performance Indicators (KPIs) providing benchmarking capabilities for 

participating farms on milk production, system utilisation and farm demographics. The information 

generated provides value for AMS farmers by identifying inefficiencies and opportunities for system 

improvement.  

Additionally, physical and financial information was collected by experienced data collectors every year 

between 2015/16 and 2019/20. The data was collected and analysed using either the Dairy Farm 

Monitor Project (DFMP) spreadsheet or DairyBase, and then exported into Excel for further analysis. 

Since the inception of the project back in 2015 we have engaged 19 Australian AMS farms in the AMS 

Financial Project. 
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We engaged Mr Dan Armstrong to develop a report on the “Profitability of Australian AMS farms 

2015/16 to 2019/20” as well a “Case study comparing the profitability of AMS and CMS operations for 

one dairy business”.  

With all this data, Dr Juan Gargiulo as part of his PhD developed and evaluated a web-based decision 

support system named the AMS Integrated Management Model (AMS IMM) 

(https://bit.ly/MilkingEdgeAMSTool). The AMS IMM was designed for assisting AMS farmers and their 

advisors to evaluate and improve the physical and economic performance of their businesses. It 

comprises a series of empirically determined predictive equations derived from the main drivers of 

productivity and profitability in AMS, together with stochastic simulation and optimisation modelling. 

The equations and models in the IMM were developed using the data sources from the AMS KPI 

Project and AMS Financial Project. The tool was also tested by AMS farmers prior to its launch, who 

overall agreed that it was a useful and easy-to-use decision support system that can be used 

confidently to simulate physical scenarios and optimise the system performance. 

The tool was officially launched in October 2021, and in the first 6.5 months to mid-April 2022, it had 

been accessed 965 times by 541 users, 35% of those from Australia. 

Whilst the AMS IMM was designed for AMS farmers and farmers considering investing in AMS, future 

applications could include research, training, extension, teaching, consultancy or even innovation and 

development of new technology. 

 

Online AMS information modules 

The project team, in collaboration with key industry stakeholders, developed a series of eight online 

information modules covering the key aspects of farm management: 

 

1. AMS generalities: history, progression and adoption of the technology, the key concepts and 

major differences with conventional milking systems. 

2. Reproductive performance: main management practices for reproduction in an AMS farm 

including heat detection, mating and breeding. 

3. Incentive management: insight into all factors that can be managed on-farm to encourage 

voluntary cow traffic in AMS (either pasture-based or indoors). 

4. Milk quality and animal health: factors that impact milk quality and herd health including 

cleaning of the dairy and equipment, cooling, monitoring through the use of sensors, and 

some key examples of what farmers are achieving. 

5. Labour and farm routines: principles behind labour and farm routines, including those tasks 

that do not change much, those that change considerably, activities that are no longer 

required, and the new and different tasks. It describes what a day might look like and provides 

some AMS farm case study examples. 

6. Infrastructure and layout: details the processes and options involved in setting up an AMS 

farm whether this is a greenfield site or a retrofit to an existing dairy, both pasture-based and 

indoors. It includes farm layout, laneways, gates, robot area and treatment facilities.  

7. Assessing system performance: what to monitor on an AMS farm (cow and robot-related  KPIs) 

with insights into targets and factors that impact the KPIs. 

8. Economic performance: principles behind economic and financial performance, including 

answers to key questions and common perceptions related to productivity and profitability. 

https://bit.ly/MilkingEdgeAMSTool
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These information modules were hosted online on Canvas, a web-based learning management system 

that could be accessed anytime on a computer, tablet or mobile. There was no cost associated with 

accessing them, and those interested could choose to complete one or more modules to suit their 

individual needs or preference. Each module takes around one hour to complete, and participants can 

start and stop them at any time and revisit them as many times as they want. The individual online 

information modules were released between September 2019 and May 2021. By April 2022, all eight 

online AMS training modules had been reviewed and handed over to Dairy Australia. They are now 

hosted on Dairy Australia’s online learning platform, Enlight and can be accessed here: 

https://bit.ly/milkingedgemodules. 

We also generated a series of 1-page information sheets with the main concepts behind the key farm 

management topics that were relevant to AMS. These were released with the launch of the respective 

online AMS information modules. But they were also collated as a collection of sheets that can easily 

guide the farmer or advisor through the main key messages, features and options for each topic as 

well as the options available. 

 

AMS Training 

In addition to the self-paced online modules, the project also created and facilitated a full AMS 

Training Course. The course was designed to run over 10 weeks and involved taking participants 

through all eight online modules, coupled with Q & A sessions featuring AMS farmers and service 

provider speakers, as well as practical exercises to complement the theoretical learning experience. 

The original idea was to roll out this course either completely face to face in an intensive block, or as 

a blended delivery model, where people would complete the modules at their own pace, and come 

together to discuss key concepts, visit farms and conduct practical exercises. This was not possible 

due to Covid-19, and therefore had to be rolled out completely online.  

In 2021, three courses were run fully online, starting in March, July and September. Participants that 

successfully completed all the requirements of the course, which included completing all eight 

modules and doing a practical exercise, received a certificate of completion.   

 

Completion of the modules and training 

By the end of the project, a total of 126 participants had completed at least one of the online AMS 

information modules. Of those, 63 people (35%) had completed only one module, whereas 30 (17%) 

had completed all eight modules.  

Feedback from the online AMS information modules has been very positive: 

• Most participants (76%) felt their level of knowledge at the completion of the learning module 

was either good or extensive  

• Almost all participants (94%) either agreed or strongly agreed that the course content was 

relevant and the length appropriate given the information provided  

• Almost all participants (90%) mentioned the module was either adequate or extremely 

engaging  

https://bit.ly/milkingedgemodules
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• Participants also made comments such as ‘engaging in its presentation style, modern, clear 

and concise’, ‘information delivered in a simple yet detailed manner’, ‘thoroughly informative’ 

and ‘concepts are clearly explained step by step’. 

Feedback from the AMS training was also very positive: 

- 83% of participants thought the objectives of the course were very clear 

- Everyone either agreed or strongly agreed that the information in the modules was relevant 

and up to date; that the content was engaging and interactive; and the length was satisfactory 

- 83% of participants strongly agreed that the course increased their knowledge of AMS and 

75% strongly agreed that it increased their interest in AMS 

- Everyone either agreed or strongly agreed that the course facilitator was well organised and 

prepared; was friendly and engaging; and offered additional support when needed  

- Everyone either agreed or strongly agreed that the practical exercises were relevant to the 

course; were relevant to their role in the industry; there was enough time to complete them; 

and that they supported the theoretical learning of the modules. 

- They would have liked to see more: 

o assignments in the middle of the course 

o a couple of more detailed AMS case studies including photos, videos, farm map and 

performance 

o information on housed robot facilities (~indoor AMS) 

- When asked about next steps in the AMS journey they mainly mentioned: visit AMS farms, 

invest or do more research.  

- All of them would recommend the full Milking Edge AMS Course to others 

 

What did stakeholders say about the Milking Edge Project?  

In February 2022 we circulated a short survey to capture feedback on the project from key industry 

stakeholders (including AMS farmers, conventional dairy farmers and service providers / farm 

consultants) and look towards the future of AMS in the Australian dairy industry.  

In relation to the best parts of Milking Edge, AMS farmers mentioned the AMS KPI and AMS Financial 

Projects, because regular benchmarking and reporting of performance allowed them to compare 

themselves against others but also made that information available to industry more widely. They also 

highlighted connection with and between other AMS farmers as being very valuable, and that despite 

webinars and online meetings being good, they preferred face to face meetings such as farm visits and 

the AMS Gathering, which were not possible during the second half of the project due to Covid-19. 

Others also mentioned the online AMS information and training made available, hearing from AMS 

farmers (stories / case studies), the comprehensive and easy to access information we collected, 

analysed and made available, the webinars and the possibility to network with other like-minded 

people. Several industry stakeholders also valued the independent, unbiased and collaborative 

approach of the project and project team that worked with every farmer, service provider and AMS 

equipment provider regardless of region, system or brand.   
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When asked what, if anything, could Milking Edge have done differently, AMS farmers mentioned the 

possibility for us to look at partnering with AMS equipment providers to roll out the AMS training 

course. They also mentioned that we could look for future developments/new strategies to better use 

AMS technology. Other dairy farmers and industry people mentioned that we could have looked at 

different systems and we could have shared more success stories, as you regularly hear about those 

farmers who struggled with the technology. 

In relation to the future of AMS in Australia, the general perception was that it would continue to 

grow, particularly driven by the pressing issues with labour (including attracting and retaining, lifestyle, 

succession planning, labour efficiency, labour cost and legal implications of having staff); the amount 

of old dairies, with very little technology, that will require a major upgrade or replacement in the near 

future; and the opportunities that harvesting all that data could bring to on-farm management. There 

was a recognition that the technology would probably not suit all dairy farmers, but it was still 

important for farmers to have support in the awareness, commissioning and initial times from 

dedicated extension officers.  

There were also comments related to the value of a project targeting a small number of farmers, and 

that the technology was not affordable, efficient, or suitable for pasture-based systems. We believe all 

these are unfounded as demonstrated in our engagement and understanding of the interest and 

experience of adoption. 
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Final comments 

We strongly believe that Milking Edge has made a tremendous contribution to the Australian dairy 

industry, creating a long-lasting impact and there is no doubt that the adoption of precision farming 

technologies and AMS will continue to grow into the future. 

There is a great benefit in establishing collaborative and co-funded models, such as Milking Edge, 

between Dairy Australia, industry, companies providing equipment and technology, universities and 

government. These could target a series of research, development and adoption programs and 

projects related to cutting edge technologies in the Australian dairy industry. Some of these will have 

the potential to create significant change in farm productivity and profitability. 
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Milking Edge Project team  

The project was able to recruit and develop a series of key team members, some of them being new to 

AMS: 

- Dr Nicolas Lyons, has been the project leader for Milking Edge since its inception. He has 12 

years of experience and involvement with automatic milking systems in Australia and overseas, 

having done his PhD within the FutureDairy Project.  

- Ms Jessica Bell, commenced as Project Officer Dairy Robotic Milking in July 2018 and worked 

full time until December 2019 when she went on maternity leave. She returned part time 

during 2021. Ms Bell was pivotal in developing the strong presence of the Milking Edge 

project at a national level, as well as contributing to the development of the online AMS 

information modules and led the rollout of the AMS training. 

- Ms Sarah Legge was recruited as a part time Project Officer Dairy Robotic Milking between 

February and December 2020 during which time she contributed to the development of the 

online AMS information modules and led communication and engagement initiatives such as 

the AMSmoko and AMS Farmer Scrapbook.  

- Dr Tori Alexander was recruited as a part time Project Officer Dairy Robotic Milking, in a job-

shared role agreement with Ms Jessica Bell during 2021. With a deep understanding of AMS 

gained throughout her PhD within the FutureDairy Project, Dr Alexander played a key role in 

bringing all the parts of the Milking Edge project together and continuing with the strong 

engagement with industry. Dr Alexander also led the Milking Edge AMS Farm Showcase. 

- Dr Juan Gargiulo, was the recipient of a Postgraduate Research Scholarship in Automation and 

Robotics for Dairy Production at The University of Sydney, supported by the NSW Department 

of Primary Industries and the University of Sydney’s Dairy Research Foundation. The work 

done during his PhD was pivotal to increase the knowledge and understanding of physical and 

financial performance of AMS in Australia, and he led the development of the AMS Integrated 

Management Model.  

 


