Bolus sensor for cattle
Technology fact sheet

What is the bolus technology?

The smaXtec bolus technology is a cattle herd and health management system. The bolus, which is
inserted into the cow’s reticulum, measures various parameters and sends their data to a station in the
barn. In combination with Al, these parameters help to determine the cow’s health status and give
recommendations to the farmer. These features, such as push-up notifications in case of a fever, can
be accessed via a smartphone app or computer. The technology provides information about:

e The cow’s health, including febrile, respiratory or metabolic ilinesses, or other infections
e The cow’s drinking and eating behaviour and overall activity
e The cow’s heat and calving activity

The first sensor was developed in 2006, followed by a research project in 2009. The technology
became commercially available in 2016. In the last four years, it has become available in a growing
number of international markets (for example, UK, USA, Australia).

Bolus sensor for health management in cattle farming. Inserted into
the cow'’s reticulum, the bolus helps to monitor the health, fertility, or eating
and drinking behaviour of the cow. Photo credit: smaXtec.

DIGITALISATION FOR AGROECOLOGY

What is agroecology?

Agroecology is broadly defined as a way of managing food systems more sustainably by following
different environmental, economic and social principles. The assessment here is based on the Food
and Agriculture Organization‘s 10 elements of agroecology, one of the most important recent
frameworks for agroecology.
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https://openknowledge.fao.org/server/api/core/bitstreams/3d7778b3-8fba-4a32-8d13-f21dd5ef31cf/content
https://openknowledge.fao.org/server/api/core/bitstreams/3d7778b3-8fba-4a32-8d13-f21dd5ef31cf/content

Agroecological performance

The figure below shows how the bolus sensor affects the FAO's 10 elements of agroecology, based on
discussions between farmers, academics and digitalisation experts during our workshop. The height of each
bubble represents the average impact ranging from strongly negative (-2) to strongly positive (+2), with the
exact score inside the bubble. The bubble colours reflect how confident participants were in their
evaluations on average (0% - not confident at all, 100% - highly confident). Note that the figure only shows
averages and does not reflect variation in individual assessments.
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Examples of potential effects on agroecology

The use of the bolus sensor can have a range of effects across the different elements of agroecology. By
increasing the welfare of animals, the bolus can bring significant savings and increase the efficiency and
resilience of farms despite the high cost of the technology. The highly flexible current business model of
the smaXtec bolus can also contribute to resilience and adaptability, as leases can be cancelled and
reactivated monthly. The sensor is also largely compatible with other data collection and management
systems, supporting synergies among existing tools. Regarding data sharing and privacy, the users have so
far often been motivated and willing to release their data and feedback to improve the technology,
including the associated Al capabilities. In regions where the bolus is currently used, communities of
knowledge sharing exist and better comparability between farms is seen as a benefit. The technology
could improve farmers’ working conditions by making day-to-day work more flexible, thereby supporting
the human and social values aspect of agroecology. However, reducing the amount of time spent with
animals can also create a disconnect between farmers and their livestock. While the technology could
greatly benefit small farms, there is the risk of larger herds and farms benefitting disproportionately, which
can have mixed impacts on the diversity of dairy cattle farms. Most critically, however, the technology
creates significant challenges related to recycling, since reusing boli is currently forbidden due to hygiene
reasons and no practical solutions have been found so far. The discarded boli are treated as hazardous
waste at the slaughterhouse waste or animal carcass disposal centre. In addition, the long-term welfare
effects of keeping such a bolus in a cow’s body are still unknown.



Why does digitalisation matter?

Agriculture in Europe and globally is digitalising rapidly. While digital tools often aim to enhance
farming efficiency, they bring a variety of environmental, economic and social effects ranging from
changes to fertiliser use to data privacy. Digitalising agriculture can therefore enable a sustainable
transition and boost the resilience of food systems, but it also introduces new challenges and risks.

OPPORTUNITIES # CHALLENGES #

O The bolus technology can increase the welfare and © Investment and running costs of the bolus are

lifespan of cows, their resilience to environmental currently high, which can particularly prevent small

changes, as well as improve milk quality farms from implementing the technology and thus
O Potential to support part-time farmers through re- disproportionately benefit larger farms

duced labour time, supporting diversity among © Significant challenges regarding recycling with so-

farmers lutions needed to make the technology more envi-
o Knowledge sharing among bolus users in the same ronmentally sustainable

region is common, which can help to strengthen © Since the technology requires an internet connec-

local communities tion, mobile network availability can limit its use

D4AgEcol technology workshops

Workshop context | JC

Importantly, the results in this fact sheet reflect the

regional context of our assessment. The workshop to

assess the bolus technology was organised by the

Leibniz Institute for Agricultural Engineering and
Bioeconomy (ATB) on 18 January 2024. The living lab
in which the workshop took place, the Lehr- und £ 3
Versuchsanstalt fir Tierzucht und Tierhaltung e.V. in & 159 3
Grol3 Kreutz, Germany, is specialised in animal livestock L ST
husbandry and forage production. Given the techno-

logy, the main agricultural system discussed at the

workshop was dairy cattle farming in barns, while graz- e~

ing and ongoing research in agroforestry systems were !
also mentioned. Participants at the workshop were Q. '
stakeholders from different backgrounds such as farm- < !
ing, digitalisation, and academia. O
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UNIVERSITY AGROECOLOGY

This project has received funding from the European Union’s Horizon Europe research and o s Funded by
innovation programme under grant agreement No. 101060759. The project is co-funded by UK i it .
Research and Innovation (UKRI Reference No. 10037994). The views and opinions expressed here, T the European Union

however, are those of the authors only and do not necessarily reflect those of the European Union,
the Research Executive Agency or UK Research and Innovation. The European Union, the Research
Executive Agency or UK Research and Innovation cannot be held responsible for them. The authors
of this fact sheet may not be held liable for any consequences arising from the use of the
information contained in the fact sheet.
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