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The development of the connectivity of agricultural tools is leading to important progress in agricultural practices. They
enable the development of precision agriculture and increase the transparency of the industry. However, they also face
significant challenges in the key necessity to enable data exchanges in the business ecosystem and the need to invest in
new infrastructure and tools.
Connected tractors
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Digitalisation of
agriculture
The Industry 4.0 trend is transforming
the production capabilities of all
industries, including the agricultural
domain.
Connectivity is the cornerstone of this
transformation and IoT a key enabling
technology that is increasingly part of
agricultural equipment.
From Industry 4.0 to Agriculture 4.0
The Industry 4.0 trend is seen as a
transforming force that will deeply
impact the industry. The trend is
building on an array of digital
technologies: Internet of Things, Big
Data, Artificial Intelligence, and of digital
practices: cooperation, mobility, open
innovation.
They imply a transformation of the
production infrastructures: connected
farms, new production equipment,
connected tractors and machines. They
will
enable
both
an increased
productivity
and
quality
and
environmental protection. But they also
generate modifications in the value chain
and business models with more
emphasis on knowledge gathering,
analysis and exchange.

The tractor and the implement are key
instruments of the development of the
agricultural industry. Connectivity and
localisation technologies (GPS) are
optimizing
the
usage
of
these
agricultural tools.
This includes driver’s assistance to
optimise routes and shorten harvesting
and crop treatment, while reducing fuel
consumption.
But it also relies on the deployment of
sensors on implements to enable
precision agriculture1(PA). The sensors
tight monitoring and control over crop
treatments enable important gains in
efficiency and productivity.
Furthermore, connectivity is also
enabling business models evolutions
with more precise tracking of usage of
equipment and thus more precise billing
of equipment use by contractors2.
Automation
Another important transformation in the
agricultural production process is the
rising role of automation that increases
productivity by reducing the need for
human workforce.
Figure 1: The Agriculture 4.0 Industry3

Transformation of the production
methods and tools
The digitalisation of agriculture is based
on the development and introduction of
new tools and machines in production.
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This can take several forms, from the
automation of vehicles,
to the
development of task specific robots4 that
automate parts of the production
process.
New measurement tools
Finally, a key transformation resides in
the ability to collect more data and
measurement about the production: soil
quality, irrigation levels, weather,
presence of insects and pests. Here also
this ability takes several forms from
sensors deployed on tractors and
implements to direct deployment of
sensors in the field and soil or to the use
of UAVs/drones or satellite imagery to
collect measurements from above5.
IoT
requirements:
connectivity,
robustness and legacy technologies.
The development of these new tools and
practices in agriculture relies strongly on
the development of connected objects.
Yet the domain has specific requirements
in terms of connectivity.
Covering rural areas
A key requirement is of course the ability
of communication networks to deploy
and cover rural areas efficiently.
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The main connectivity requirements of
agriculture IoT applications are a large
coverage and low costs of deployment or
maintenance. Most applications, focusing
on monitoring and data collection have
however relatively low needs in terms of
bandwidth and low latency.
This makes technologies such as the
legacy 2G network and LPWA
technologies (LoRa, Sigfox) particularly
suited for most current deployment.
However, the long term sustainability of
these networks is not guaranteed and
given the lifespan of agricultural
equipment, this uncertainty can lead
manufacturers to delay technological
choices.
But more advanced use cases (such as
the use of video, full automation or
augmented reality) will require either to
be able to function with intermittent
connectivity, or to wait for the
deployment of new generations of
networks (5G).
Additionally, to be able to deploy
efficiently in rural areas, IoT solutions
also need to be able to withstand the
specificities of the environment (limited
access to power, dust, rain, vibration,
etc.). When not taken into account, these
factors can significantly delay the
technology adoption.
Dealing with legacy technology.
Another import requirement of the
agricultural industry is the ability of IoT
systems to deal and interact with legacy
technology.
Although most agricultural equipment
sold
nowadays
integrates digital
capabilities, most of the fleet remains
pre-digital tractors, implements and
machines that will take a long time to
replace.
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Connecting
machines and
farms
Agriculture 4.0 is about connectivity
Beyond the introduction of new tools
and practices, the real promise of
Agriculture 4.0 in terms of productivity
increase resides in the ability to remotely
collect, use, and exchange data.
Transparency of productions
A first range of application is the use of
IoT to collect and publish information on
the production processes and the farm.
This can go from using digital tools to
facilitate and automate legal and tax
declarations,
to
increased
food
traceability through the publication of
detailed information on goods, quality
and origins7. This type of use case is
relatively easy to deploy and ahead in
adoption, as it only requires a limited
integration
with
the
production
ecosystem.
Preventive maintenance
Another class of use cases relies on
connecting agricultural tools data with
their manufacturers. In that respect, a
key use case of agricultural equipment is
predictive maintenance8.

Sensor deployments and connectivity
enables the manufacturers to track the
usage of the product. They can detect
early a loss of performance and offer
preventive maintenance operations.
Additionally, the data collected helps the
manufacturer to better understand
needs and usages to improve its line of
products.
Shared knowledge for optimised farming
Beyond these initial use cases, a third
class of opportunity exists in using the
collected data to directly improve the
production practices, the crops and the
tools.
This approach is very promising as it
could enable important productivity
increases and optimisations in the use of
fertilizers, herbicides and fuel. According
to early estimates, it could enable a 20%
increase in income9 while reducing
herbicide and fuel consumption by 10%
to 20%10
However, these use cases will take time
to deploy as they require extensive data
collection and exchanges at the level of
the ecosystem (enabling data analysis
over several exploitations).
Impact on business models and
ecosystems
Agriculture 4.0 is transforming the
business ecosystems and opening up
new room in the value chain and
development of new revenue modes.
Servicization
Connected objects are often seen as a
way to provide additional services on top
of existing equipment.

Figure 2 : Centrality of data insight in future farming solutions

The lifespan of agricultural technology
largely outplays the lifespan of
communication technologies. It is thus
important that innovations are able to
deploy on existing machines.
Plug and play solutions that deploy on
top of traditional equipment are thus
developed to facilitate adoption. But this
reinforces the challenge of technology
interoperability and standards.

27.5 years
The average age of tractors in
Germany,
due to high
purchasing costs6 .
Source: Accenture
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Figure 3 : Farming product offering toward integrated systems of systems solution

Source: IDATE based on Harvard Business Review.

A first notable example of service
development is preventive maintenance
services. But connected objects are also
enabling other types of services such as
advice on production practices and
timing, or forecasting and scheduling
services.
New roles and actors
The IoT deployment in the agricultural
industry creates a more complex value
network, with potentially new actors in
the value chain (such as connectivity
providers) and new roles of service and
application providers. The business and
competition ecosystem for agricultural
equipment sellers and manufacturers
broadens as their products become
increasingly connected11.
To remain competitive they need to offer
more complete services of “Farm
Management” rather than just traditional
products. As the offers diversify they
face the competition of more actors
while also needing to establish
relationships with new actors such as
connectivity providers (MNOs) or
software application providers.
A need for connected ecosystems
The
development
of
precision
agriculture is based for a significant part
on the ability to collect and analyse
data.But to achieve significant results
and optimise production, data often need
to be gathered and confronted at a
higher
level
than
a
single
exploitation/farm to detect patterns.
This implies the development of data
exchange
mechanisms,
and
the
collaboration of numerous actors with
varying and potentially conflicting
interests.
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The organisation of these data exchanges
is set to be a crucial spot in the value
chain with the ability to generate
knowledge from data and set up a
business model of optimisation services.
Emergence of platforms
To take advantage of this opportunity,
and similarly to other industries, the
agricultural
industry
sees
the
development of IoT platforms.
The strategy of actors (often large
players in the industry12 such as
equipment manufacturers like John
Deere or crop providers such as
Monsanto) is to establish themselves in a
dominant
position
through
both
technological and data platforms.
The role of technology platforms,
centered on the control of technological
enablers, can be important in setting up
standards and securing the market early
on.
However, most of the value is set to be
found in the case of the agricultural
domain in the control of data.
By taking control of the data set, and
providing services that enable an
optimisation of production processes,
industrial actors can secure a strong
position with both strong barriers to
entry and recurring revenues. This trend
is however set to reinforce the captivity
of farmers to industrial actors.

4.1 Million
According to OnFarm (a
connected farm IoT platform
provider), this is the number
of data points the average
farm will generate by 205013.
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Challenges to
adoption
Although the prospects of eventually
integrating the Industry 4.0 technologies,
practices and mindset in the agricultural
domain are good, adoption will take
time. The sector faces significant
challenges, from the standardisation of
technologies to the ability to invest to
modernise
the
equipment
and
supporting infrastructures.
A need for standards
The development of Agriculture 4.0
requires technological standards to
ensure the compatibility of equipment.
Indeed, given the lifespan of agricultural
equipment, standards are a necessity to
ensure that any technological choice
remains interoperable with newer
equipment and is supported over time by
the manufacturers and other industrials.
Standardisation in the field is mainly
achieved by the AEF and the AgGateway,
each focusing on different aspects of
interoperability (at the machine level or
at the farm administration level)14.
The new challenge of Agriculture 4.0 is
the need to have data exchange and
communication standards that link the
different systems together in a unified
system covering all aspects of the
agricultural exploitation.
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The AEF and AgGateway have recently
joined forces to define data exchange
standards for the field15.

Figure 4: Data platform enabling precision agriculture.

Ability of farmers to modernise
Another essential challenge in the
adoption of Agriculture 4.0 is the ability
of farmers to invest and to modernise
their practices of production.
They often face a tight economic
situation with very limited investment
ability in new production tools and
limited access to credit.
Additionally the workforce is ageing3,
with over 56% over 55 in Europe (2013).
The digital skills of the workforce are
thus limited and require additional
investment in training to adopt
technologies.
Furthermore, the willingness and ability
to invest in new technologies face
important disparities16 with the risk of
creating important gaps in production
abilities
between
regions
and
exploitations.
Modernising infrastructures
Finally, another important challenge in
the adoption of the IoT in agriculture is
the development of communication
infrastructures in rural areas. Current
wireless communication networks have
been deployed with a B2C focus, having a
strong emphasis on urban areas.
As we have seen, the ability to exchange
and analyse data (often at the platform
level) is key to the success of Agriculture
4.0. Thus, communication networks will
have to be developed in rural areas.

Source: Monsanto

Wireless coverage availability in rural
areas in Europe is around 40% but with
still important regional diversities17
despite the use of the European Regional
Development Fund (ERDF) and the
European Agricultural Fund for Rural
Development.

References
1. Manufacturing.net,

2016, John Deere On Bringing The IoT
To The Farm at:
https://www.manufacturing.net/news/2016/05/johndeere-bringing-iot-farm
2. 365 Farm Net,

2017, Agriculture 4.0 –

ensuring connectivity of agricultural equipment, Available at:
http://www.xn--landtechnik-anschlussfhig-machen6yc.com/Whitepaper_Agriculture4.0_January2017.pdf
3. Euractiv, 2016,

Farming 4.0: The future of agriculture?,
Available at: https://www.euractiv.com/section/agriculturefood/infographic/farming-4-0-the-future-of-agriculture/

Figure 5 : Standardisation ecosystem in Agriculture 4.0

4. Wired, 2017, Robots Wielding Water Knives Are the Future
of Farming, Available at:
https://www.wired.com/2017/05/robots-agriculture/
5. MIT Technology Review, 2016, Six Ways Drones Are

Revolutionizing Agriculture, Available at:
https://www.technologyreview.com/s/601935/six-waysdrones-are-revolutionizing-agriculture/
6. KraftfahrtBundesamt, 2016,

Fahrzeugzulassungen (FZ)

Bestand an Kraftfahrzeugen und Kraftfahrzeuganhängern
nach Fahrzeugalter, Available at:
http://www.kba.de/SharedDocs/Publikationen/DE/Statistik
/Fahrzeuge/FZ/2016/fz15_2016_pdf.pdf?__blob=publication
File&v=2.
7. Euractiv, 2017,

Technology will make farming more
transparent to consumers, Available at:
https://www.euractiv.com/section/agriculturefood/news/commission-technology-will-make-farmingmore-transparent-to-consumers/
8. Huawei,

2016, Agricultural Machinery Predictive
Maintenance, Available at:
http://developer.huawei.com/ict/en/news/oceaceanconnect
-2016-08-31-intelligent
9. Nesta,

2015, Precision Agriculture: almost 20% increase in
income possible from smart farming, Available at:
http://www.nesta.org.uk/blog/precision-agriculture-almost20-increase-income-possible-smart-farming
10. Euractiv, 2016,

‘Farming 4.0’ at the farm gates, Available
at: https://www.euractiv.com/section/agriculturefood/opinion/farming-4-0-digital-technology-at-the-farmgates/
11. Harvard

Business Review, 2014, How Smart, Connected
Products Are Transforming Competition, Available at:
https://hbr.org/2014/11/how-smart-connected-productsare-transforming-competition
12. The Motley Fool, 2014,

Why Monsanto Might Be the Best
Internet of Things Stock, Available at:
https://www.fool.com/investing/general/2014/12/06/mon
santo-might-be-best-internet-of-things-stock.aspx
13. Business

Insider, 2016, Why IoT, big data & smart farming
are the future of agriculture, Available at:
http://www.businessinsider.fr/us/internet-of-things-smartagriculture-2016-10/
14. CEMA,

2017, Digital Farming: what does it really mean?,
Available at: http://cemaagri.org/sites/default/files/CEMA_Digital%20Farming%20%20Agriculture%204.0_%2013%2002%202017.pdf
15. CEMA,

2017, Connected Agricultural Machines in Digital
Farming, Available at: http://www.cemaagri.org/publication/connected-agricultural-machinesdigital-farming
16. JRC,

2014, European farmers’ intentions to invest in 20142020: survey results, Available at:
http://www.ab.gov.tr/files/ardb/evt/1_avrupa_birligi/1_6_r
aporlar/1_3_diger/agriculture_and_fisheries/European_Farm
ers_Intentions_to_Invest_in_2014-2020.pdf
17. European Commission, 2017,

European Digital Progress
Report: review of Member States' progress towards digital
priorities, Available at: https://ec.europa.eu/digital-singlemarket/en/news/european-digital-progress-report-reviewmember-states-progress-towards-digital-priorities
Source: CEMA

5

About the Digital Transformation Monitor
The Digital Transformation Monitor aims to foster the knowledge base on the state of play and evolution of digital transformation in
Europe. The site provides a monitoring mechanism to examine key trends in digital transformation. It offers a unique insight into
statistics and initiatives to support digital transformation, as well as reports on key industrial and technological opportunities,
challenges and policy initiatives related to digital transformation.
Web page: https://ec.europa.eu/growth/tools-databases/dem/
This report was prepared for the European Commission, Directorate-General Internal Market, Industry, Entrepreneurship and SMEs;
Directorate F: Innovation and Advanced Manufacturing; Unit F/3 KETs, Digital Manufacturing and Interoperability by the consortium
composed of PwC, CARSA, IDATE and ESN, under the contract Digital Entrepreneurship Monitor (EASME/COSME/2014/004)
Authors: Vincent Bonneau & Bertrand Copigneaux, IDATE; Laurent Probst & Bertrand Pedersen, PwC
DISCLAIMER – The information and views set out in this publication are those of the author(s) and should not be considered as the
official opinions or statements of the European Commission. The Commission does not guarantee the accuracy of the data included in
this publication. Neither the Commission nor any person acting on the Commission’s behalf may be held responsible for the use which
might be made of the information contained in this publication. © 2017 – European Union. All rights reserved.

