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Dairy Robotics

Dairy robotics technology has revolutionized dairy farming by automating many complex and
repetitive tasks, giving farmers more control over milk production and processing." Dairy
robotics systems include robotic milking, automation technologies for milk processing and dairy
farm operations, and monitoring technologies for animal health." These systems integrate a
range of components, including individual milking stalls, teat preparation mechanisms, a
dedicated robotic arm, a milking apparatus, and control systems outfitted with cameras,
sensors and software." Current technologies use a robotic arm to attach teat cups to a cow's
udder in a sanitized manner. Each cow is identified using either computer vision, sensors, or
electronic tags, which enable the tracking of milking frequencies, yields, and health metric
information that farmers can view remotely on a phone, tablet, or computer.”

The first commercial robotic milking system was introduced by the Dutch company Lely" in
1992. Since then, dairy robotics have advanced because of collaborations between researchers,
dairy technology companies, and farmers."! Advances in automation, data analytics, and sensor
technology have greatly enhanced the efficiency and capabilities of these dairy robotics
systems.""* |n addition, growing demand for dairy products and a shift towards more
sustainable and efficient farming practices have spurred the ongoing development and
refinement of robotic milking technologies.*

A Focus on Ontario

Dairy farming is the largest sector within Ontario’s agriculture industry, involving 3,273 farmers
across the province. Dairy milk in Ontario is purchased from farmers by the Dairy Farmers of
Ontario (DFO), the industry’s provincial marketing board. DFO then sells milk to dairy
processors. DFO maintains a quota-based system intended to stabilize farmer revenue and help
protect the sector against overproduction.” Recent data shows a substantial rise in dairy
robotics adoption rates in Ontario. Between 2016 and 2021, the number of farms using dairy
robotics more than doubled from 337 farms to 715 farms. "XV |n fact, the livestock sector leads
robotics adoption in Canadian agriculture.”™ Despite the prevalence of dairy robotics in Ontario
today, interviewees note that the acceptance and adoption of the technology has been gradual:

It takes time for the stuff to become widely accepted. And especially in North America and
Canada, it seems [...] if it works in Europe, it doesn't necessarily mean it's going to work
here. | don't know. It's weird how that is, right? There was like 10,000 robots milking in
Europe before people decided it would be a good idea to have one here (Ag-Related Tech
Company 7).

Leading global dairy robotics companies, including Lely,*' DeLaval,®! and GEA ™l are actively
involved in selling, servicing, and producing robotic milking systems used by Ontario farmers.
More specifically, Lely, founded in the Netherlands in 1948 as a producer of agricultural
machinery, launched the first automated robotic milking system on the market in 1992.X* Lely



distributes and services its systems in Ontario through a network of six locally owned and
operated Lely Centres, located across the province.™ Delaval, founded in 1883 as a dairy
separator machine producer in Sweden,®™ opened a new technical training centre in 2023 in
Peterborough, Ontario. The centre educates and trains DelLaval dealer technicians and staff
from across the country so they are knowledgeable about the company’s latest milking systems
and software ™ GEA, established as farm machinery manufacturer Metallgesellschaft AG in
1881, has evolved into a leading producer and supplier of dairy robotics and dairy technology
equipment headquartered in Germany. ™ GEA’s dairy robotic systems and other dairy
technology solutions are sold and serviced through a network of nine locally owned dealerships
in Ontario. ™V

Impacts for Work & Rural Development

Robotic milking technology has reshaped rural agriculture in Canada, especially in dairy-
dominant regions like Ontario, introducing efficiency while changing the skills requirements and
demand for labour. Vi As Ag-Related Tech Company 7 explained: you can fill more kilograms
of milking quota with less cows on a robot. So invariably through that, you're milking less cows,
you're feeding less cows, you're breeding less cows, you have less manure, you use less acreage,
all of that stuff starts to add up and equates to efficiency.

Addressing Labour Shortages

Agriculture and food operations in Ontario and across Canada continue to face labour
shortages. Interviewees described labour shortages as the primary reason for dairy robotics
adoption:

So I would say currently probably the biggest driver to this technology is labour. Like the
labor shortage is a very real thing. It's just hard to find people to do that type of work. So
challenges are there and it's become accepted that this technology works, it works well
(Ag-Related Tech Company 7).

By adopting robotic milking technology, farmers reduce their time spent on manual labour in
their dairy operations. Interviewees noted how this shift not only improves operational
efficiency and productivity but also enhances farmers’ quality of life, promoting a more open
and flexible lifestyle than previously possible:*V

So when you're cutting hay, for example, in the summer, instead of going into milk at 4
p.m., you can just stay out and do your chores later at night. Or if your kid has a hockey
game, you can go watch them. It's the flexibility, the family values that a lot of farms
really appreciate, right? (Ag-Related Tech Company 7).

Interviewees also noted that changing the nature of farm work is making it more attractive to
younger people:



We've had farmers tell us that since they've added the technology, the children, the
second generation, is that they're kind of certainly more interested in peaked and now this
is kind of their style of farming, right? So | think that's another driver is that it's more
family-friendly, the flexibility. It's more [...] attractive for the future generations to dairy
farm than it would be if they were in the older technologies (Agriculture Technology
Company 7).

Development of Technical Skills

While robotic milking technologies can reduce the manual labour associated with milking, they
also shift work toward more technologically oriented tasks. For example, dairy robotics require
maintenance. Regular maintenance by trained service technicians is critical to ensure the
ongoing operation of dairy robotics and includes cleaning, software updates, and minor
adjustments to improve the performance of dairy robotics systems.*ii This generates a need
for skilled technicians with the appropriate technical skills. It also creates a need for training to
equip technicians, farmers, and farm workers with the knowledge and skills needed to manage
the technology. ™ |nterviewees described the technical skill requirement for dairy robotics
service and maintenance personnel:

[...] we have a bunch of kids that came from, like they had robots at home and come
from a farm or grew up on a farm and they're fantastic technicians. You don't need to
have a university degree to work with these, but it helps to have technological skills and
probably be mechanically inclined. Let's be honest, you're taking stuff apart, right? So
that helps (Ag-Related Tech Company 7).

Training for farmers also facilitates a smooth transition to new automated systems, focusing on
system operation, essential maintenance, and troubleshooting to mitigate downtime
Interviewees noted the lower technical skill requirements for farmers using dairy robotics:

From a farmer's perspective, yeah, it's computer software that's designed for farmers. |
say that all the time. You don't need a computer engineering degree to navigate the
software. It's designed simply enough that farmers can manage it (Ag-Related Tech
Company 7).

Animal Health & Welfare

The introduction of dairy robotics can also have a positive impact on animal health and welfare.
The design of the technology encourages cows to choose when to be milked. This reduces
stress in the animals and leads to more frequent milking sessions, which boosts milk
production i Reg|-time monitoring capabilities via computer vision and sensors also
improves animal welfare through the earlier detection of animal health problems. Additionally,
these systems provide farmers with data to enhance their decision-making related to animal
health and farm management.**" One interviewee further described the animal health and
welfare benefits of dairy robotics:



So cows will live longer. So yeah, you're replacing less cows. It's healthier for cows, they
get milked more often. Yeah, definitely, there's absolutely benefits to the cow as well, for
sure. They're under less stress. When you're in a holding pen being pushed into a parlor,
there's much more stress there. So you can even notice it when you go into a robotic barn
that the cows are quiet and cows are much more calm, subdued. They're almost pets in
some ways. They'll come up to you and start licking your coat and say, get away. But in a
parlor environment, when you walk in the barn, they scatter, because every time you go
into the barn, they typically think, hey, they're coming in to get me. So it's much more cow
friendly for sure as well (Ag-Related Tech Company 7).

Environmental Benefits

Dairy robotics systems can also reduce resource consumption, decrease waste, and enhance
sustainability on farms. > As one interviewee described, there can be environment benefits
because the collectors run on batteries and therefore use less electricity. They further noted
that “[...] especially the Lely robot, for example, like you talk to nutrient management planners
and they can use a smaller manure pit due to the fact that [it uses] less resources” (Ag-Related
Tech Company 7).

Retrofits & Infrastructure Costs

Although farmers anticipate that automation will increase revenues from milk production, it
takes time. The adoption of dairy robotics systems may require a transition period of up to four
years to achieve profitability. i Moreover, the upfront capital costs associated with barn
retrofits, building new facilities, and infrastructure upgrades can be barriers to adoption.
Implementing robotic milking technology often requires upgrading farm electricity systems and
internet connectivity. Vi The need for internet and electricity reflects the modern dairy
industry's shift towards data-driven decision-making on farms. Interviewees commented on the
retrofit and infrastructure costs associated with dairy robotics:

| would say the biggest challenge is adopting these technologies in Ontario, especially in
Ontario and Quebec, | would say, would be a lot of the dairy farms, not a lot, but a good
chunk of them still are tie stalls, [...], a tie stall is a smaller footprint and that takes a bit
more of a work to retrofit a robot in or would require a whole new barn altogether. So
that would be a bit more of a challenge. If you have a tie stall farm with 40 cows, it's a
little bit more challenging to adopt this technology than it would be, say, you have a free
stall in a parlor already. It's much easier to retrofit (Ag-Related Tech Company 7).

However, Ag Industry Expert 2 explained how this can also benefit the wider regional economy:
So the barn builders, the engineers, the designers, all of the various pieces that go along

with bringing that in. Because [...] | can't think of a scenario where you just have a barn
that's ready to go and you plunk the robotic milker in. It's usually incorporated in an



entirely new build or certainly a significant renovation. So there's a whole piece that
comes along supporting that.

Future Opportunities

While supportive policies, including agricultural grants and subsidies, promote the development
and adoption of dairy robotics,** initial investment costs remain a substantial barrier. Financial
incentives, such as agricultural grants and low-interest loans, enable farmers to adopt advanced
technology by reducing economic barriers. These incentives make it financially viable for
farmers to invest in and train on technologies. Similarly, funding for training programs are
crucial for bridging the gap between the adoption of technology and its practical application on
the farm, ensuring investments in dairy robotics lead to improvements in productivity, animal
welfare, and farm profitability.
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