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e Introduction to the Digitalisation in Agriculture

Unit 1

Why ShouldYouLearnabout Digitalisation
In Agriculture?

Objectives
\/ Learn about the main disruptions in the field of agricultu
\/ Discover what the digitalisation actually is

\/ Learn about farms who are pioneers in digitalization
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c Introduction to the Digitalisation in Agriculture 1.1 Why Should You Learn ab@iitalisationin Agriculture®

| think having land and not ruining itis the most
beautiful art that anybody could ever want to own

Anady Warhol, an artist

Agriculture represents a basis for humankind. Using natural
resources, it produces commodities that sustain life and
civilisation

As humans change, agriculture also needs to adapt. In this unit,
you will learn whatigitalisationis and how it might change your
work, everyday life and the environment around you.
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Agriculture is going through a significant transformation. The world is
becoming more and morglobalised and there are many challenges and
disruptions, withmany of them more pronounced in the last years

A COVIBL9 provided supermarket shortages on a global scale;

A War in Ukraine additionally worsened the situation in the global food
market;

A Consumers continue to show a growing preference for a healthier lifestyle
A The population is growing and reached more than 8 billion people;

A The world population is battling the climate crisis.

An emerging gap is more and more visible between trendsetters and-price
AaSYaAaAUAOS O2yadzYSNEP ¢CKSNBEF2NBEZ Al
anddigitalisationcan bring to your farm to tackle these challenges!
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Precision farming is a concept based on observing, measuring, and improving cro
yields and raising livestock. Farmers can use technology sensors and analysis too
such as GPS, drones, remote sensing, soil sampling, etc. to optimize their crop
production. Precision farming practices can include variable rate planting,
precision nutrient management, yield mapping, and soil mapping.

The main goal of precision farming is optimization. It will improve the quality of
land, get better insights into the plant needs and soil health, increase production,
minimize the negative impact on the environment, and ensure efficient process
management.

=2 XANIEE

Instead of using the traditional way for applying an equal amourfertifisersover a

field, a farmer can use G#8ided equipment to apply fertilizer and pesticides to
specific areas of a field only where they are needed, reducing waste, saving costs and
conserving resources.
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c Introduction to the Digitalisation in Agriculture 1.1 Why Should You Learn ab@itjitalisationin Agricultur&®

Smart farming is focused on collecting, tracking, monitoring,aralysinga vast “ -
amount of data by farmers to make informed decisions about planting, harvesting,

and crop management. This concept is suitable for big and small farms. It
encompasses precision farming, including many advanced technologies, including
(Internet of Things), drones, artificial intelligence, cloud, and machine learning. Thi
goal of smart farming is to improve the quality of food products and reduce the
negative environmental impact of farming practices. As a result, it enhances the
sustainability and profitability of agriculture.

= XAWLEE

A farmer can use smart farming techniques to getteaaé data for monitoring soil
moisture levels, crop health, and water usage. If the sensors detect that a certain
of the field is getting too dry, the farmer can use a drone to irrigate just that #rea.
sensors detect disease in the plants, the farmer can take care of a single plant or
entire field. The whole process is softwarenaged and sensanonitored. In this
way, a farmer can increase yields and quality while sdaingurand resources

Source Pixabay Licence
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e Introduction to the Digitalisation in Agriculture 1.1 Why Should You Learn ab@iitalisationin Agriculture®

Digital farming refers to the use of digital technologies, including precision
farming and smart farming technologies to improve efficiency, sustainability,
and productivity in agriculture. The goal of digital farming is to support-data
driven decisiormaking and to create value for the future. Farmers can increase
their production, save costs in the loitgyrm, and eliminate risks.

=2 XANIEE

A farmer can use technology with machine learning algorithms to predict crop
yields and weather conditions. They can apply the algorithms to large datasets
of crops and weather patterns to make more accurate predictions. This action
will allow the farmer to make informed decisions about planting, harvesting,
and crop management. As a result, his efficiency and profits will increase.

Digital farming, smart farming, and precision farming are relatedt three of
them are different farming concepts

AQUISRIS g omeany Source| FredoxCarvalhoPexels
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c Introduction to the Digitalisation in Agriculture 1.1 Why Should You Learn ab@iitalisationin Agriculture®

The Internet of Things (loTgfers to infrastructure, that is,
devices located in the field equipped with sensors as well
as networking and processing capabilities, data network
servers, and software, which allow for data exchange,
processinganalysingover communication networks and/o
the Internet.

USE|NACGIKICUIL:] A

With the recent implementations, |oT has already brought
benefits, like an efficient use of water, optimisation of inputs,
reduced waste, etc.
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A droneisan unmanned aerial vehic(&AV).

Similarto sensor technology, drones

represent hardware tools that can be used t«

gaina competitive advantage over a7
competitors.

USE | INACSIR G A

Drones can increase accuracy, reduce the cost of
on-the-ground crop surveys, increase efficiency and
crop yields, and reduce CO2 Emissions

Sourced Flo MaderebnerPexels
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While 10T devicescollect a large amount of complex
data and information, Big Data refers to the massive

data set that no conventionaldata managementtool ;'f'?55;’:;:55:?5555?55,1:-'-;, B
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Artificial Intelligence (Al) consists of systems or | &
machineghat mimic humanintelligenceto perform e ~ < Al = §
tasksand caniteratively improve themselvesbhased <l 7 §
onthe informationthey collect

USTSINVAE) SUELYIRE

While numerousagriculturaldata analysissystems @

have been developed, Al enablesthem to take a

significant leap forward in enhancing predictive
capabilitiesandmakingdata-drivendecisions | W ‘ :

|
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Blockchalin is a system of recording information in a way that
makes it difficult or impossible to change, hack, or cheat. A key
difference between a typical database and a blockchain is how
the data is structured. A blockchain collects information
together in groups, known as blocks, that hold sets of

information.

USE | INACSIR TG A

Blockchain technologies can track and store all kingsawft
iInformation, including theseed qualityandhow crops grow, and
even create a record of a plant's journey once it leaves the farm.
This data can increase the transparency of supply chains and
reduce issues related to illegal and unethical production.
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Vertical farmingakesthe controlled environment of a
modern commercial greenhouse to timextlevel. By
stacking plants vertically on shelves or tall pillars, vertical
farming allowgen times the yield for a given land ae

Plants are cultivated within entirely enclosed
environments, where LED lights serve as substitutes for
natural sunlight, and a closddop water recycling system
IS employed. There is no need for pesticides since the
Indoor space Iis already free of bugs, and plants can be
grown in such clean conditions that there is no need to
wash them before eating.
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Thinkaboutthe mentionedtechnologies

Doyouthink that youunderstandtheir meaning
andconsequencés
O

Doyouthink that smallscalefarmers can adopt
thesetechnologie8
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Digitalization presents an opportunity to tackle the productivity, |

sustainability, and resilience challenges that confront the agricultural sector_ . - g

technologies but also novel concepts like precision farming and smart |

Describing digitalization isn't simple, as it encompasses not only emerging .y
agriculture. o WS &)
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. . e 2% \ f.

Beyond applying technology directly to farming practicesitilizing tools
such as drones, sensors, and the Internet of Thirghgitalization extends
to distribution, marketing, sales, and customer services.

PigitaliZaton spOSES e, EnaileNnges o iariersianc

AREE (O USE (iNe TLlk REIE Nt el O - EVEe CRINOIOON
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Attitude and opeamindedness

Comprehensive management
Communication and collaboration
Bridging

Digital literacy

Advanced digital skills

AGriSRIllS e

opean Union
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Improved management and decision-making
processes

Improved efficiency through more target
applications

An increase in productivity and profit

Improved marketing

AQUISRIIS  gocinsedsy Sourceg RonLach Pexels
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Real-time information
Advancements in record keeping
Management of risks and uncertainties

A reduction in regulatory burden
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Highcostsof maintenance
Digital illiteracy
Compatibility and adequacy of equipment

Badbroadband(internet) coverage

=
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Possible misuse of data

Lack of expertise by the consultants

Fear of using digital technologies (security of
digital data)
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c Introduction to the Digitalisation in Agriculture 1.1 Why Should You Learn ab®igjitalisationin Agriculture

THE CIRCLE ®an based on a sustainable and
competitive model, producing food and energy
without anyenvironmental impact

CMore water saved

CLesLLO2emissions

C 0 %input emissions

C Zero herbicides, synthetic fertiliseis insecticides
C Higheryields morerapidgrowth

C Highquality food for restaurants

C 150 %growth in the last 3years

| www.thecircle.qglobal

AQUISRIS g ety Source PragyarBezbaruahPexels
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Engaging customers and farmers in sustainable pig farming:

Here, consumers can directly control the pig fattening and rearing. T -
opportunity helps farmers to reach the consumers (especially the &= .\\'
younger ones) on the level of 100% trust. Thus, they create a new klnd . 9 I
of collaboration and sales network: A, :

The network is dsigned as a franchise system

Digital platform and apjre used,;

Customers can virtually feed the pigs and folkbsir evolution 24/7,
Customer know where their food comes from

meinschwein.at

Sourceg Pixabayicense
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Young female entrepreneurs transition their
family farm into a multifunctional operation,
promoting rural culture and tradition in Sardinicias

They organizex@eriential, rural education
workshops for tourists and local schopls

Focused on traditional cultural heritage

Marketing on social media ande®mmerce
channels

Edutainment approachplay and creativity
approach

www.saperdamarcada.it

AQUISRIS g omeany Sourceg Pixabayicense
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In 2017, two working mothers, dealing with the hass|geste="
of visiting individual farm shops, birthed the idea of <\
the digital farmers' market-HofladenBox /

The founders recognized the importance of
supporting small farms and farmers in their area;

By fostering awareness of the origins of food, the |
platform enhances appreciation for the local regio v

Sustainability, fairness, and transparency have be
foundational principles;

The customers know precisely where their food is
harvested, baked, and produced.

Ul

hofladenbox.de

AQUISRIIS  gocinsedsy Sourceg Pixabayicense
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George Saunders
Farming Machinery Guru who shows his daily job anditbehinsthat he

operates.
www.youtube.com/@GeorgeSaunders

Ol |Farins
Ayoungfarmerfrom Englandvho haspublishedmanydifferent aspectsof

farming, includingmanymachineryreviewd
www.youtube.com/@OllysFarmL td

Cole
TheCornstarCole is goungfarmerandan excellentexampleof the new generationof farming

YouTubers
www.youtube.com/@ColeTheCornstar
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Unit2. L . : . AcAREel]
Ethicsof Digitalisationin Agriculture HPIaRS

Objectives

\V/ Understand how the farms (and your life) will change due

to digitalization

\/ Learn if you should be worried about the consequences of

digitalization

Source Pixabay license e ..
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e Introduction to the Digitalisation in Agriculture 1.2 Ethics oDigitalisationin Agriculture

New emerging technologies are often viewed as beneficial
for humanity, promising enhanced water management,
Increased production, and higher crop yiel&serything
appears promising!

However, with every positive transformation come
accompanying challenges. The field of agriculture is no
exception.In the next unitour attention will be directed
towards exploring these areas.

4
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According tahe expertsfrom the WageningeriJniversity currentethicaldiscussions
mostlyplacean emphasison the followingtopics

Data ownership and access

Distribution of power

Impacts on human life and society
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e Introduction to the Digitalisation in Agriculture

Who canaccessny
data?

As you delve into the realm of big data, you may find yourself
pondering the following question: Does this data still belong
solely to me?

The information you provide to large corporations could find
applications beyond its original intent, such as trend analysis,
stock market predictions, targeted marketing, and makevays
check the further use of your data!

ReconsiderShould you trust big players or ndt?ho has the
right to use the data, and for what purposes?

AGriSRIllS e

pean Union

1.2 Ethics oDigitalisationin Agriculture
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Is my data safe?

52yWYi FT2NBSGO (2 &SO0dzNB
work in the cloud Always use strong

LI 8a¢62NRAaAX YR R2y Wi 7
protection! Data encryption is essential when
securing data.

Sourced Pixabayicense
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Canl competeagainst
big players

Anychangen the farminevitably leads to ahangein the powerto fight the
competition. However, some challenge can arise: If you live in rural areas,
you may not be able to adapt your agricultural business to digitization due to ==l
limitations such as poor or neexistent internet connection. If you focus in
the wrong direction, you may lose the competition against the big players

Reconsider5 2 Yy Wi NMHzAa K RA3IA G f A FbrexarBpe, 6 A i
you can focus more on digital marketing but continue with the old
traditional farming. Customers will love it!

Saurce| Pexeldicense
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LY 0KS RAIAGIE ¢62NI R (GKS T2 0dz
managing the farm independently, you will probably experience
decisions where you must collaborate with others. Collaboration is
often the only way to compete against big players.

Reconsider®When you search for partners and collaborators, always be
careful about the conditions and contracts. Although you need to
collaborate, choose wisely!

=
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My grandfatherwasa farmer, my
father wastoo. Andl am X an
office worker?

e C O

FINY yeY2NBX ¢o6KAOK KIR 0SSy @K
need to be the case. You can always find your path, but keep your
focus on traditional skills and safeguarding cultural heritage.

ReconsiderDiscover inspirationalood practices. You caeadsome
already withinthis unit and many more iAgriSkills GuidebookKeep
an eye also on our webpape

Sourcqg Pixabayicense
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Am Ibecominga robot?Whatis a
differencebetweenme and urban
people?

A

)
Liwa y20 edzald @2 dzNJdiialiéationiIKe OS &4 &t L O
you, as a farmer, who will probably need to change (or at least adapt). In someg
way, farms are becoming more and more urban type. Nowadays, the D
difference between rural and urban characteristics is not as big as it was in the

past. There will be much more work with numbers and less physical work. For A\
\

some, this might bring positive changes, and for others, negative \ B

Reconsiderin the 21st Century, many participate on social media platforms. e -
You can find a lot of enjoyable channels, videos, and pages. Or share your "« %" ‘
own experience with others! S /u

LI

A T
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But before wdinish, there are some closing
guestions where you can test your knowledge!

5 2 ywaiy; it g 2 yodifficult if you have
followedthe coursée
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Co-funded
the European Union

Whichmentioned challengeDID NOTbring any biggerchangedo

agriculturein the lastyears?

Only one answer is correct!

A.COVILxrisis

Module 1: Check your knowledg

B.Warin Ukraine

C.Consumersvant better products

D. Spaceaace




c Introduction to the Digitalisation in Agriculture Module 1: Check your knowledg

What is precisionfarming?

Only one answer is correct!

A.Dynamicmanagement system
usingmoderntechnologiean B. Traditionalway of farming
farming

C.Farming basedon the
geometricalcompositionof the
fields

D. A specialbiddingsystemfor
farming




o Introduction to the Digitalisation in Agriculture Module 1: Check your knowledg

What is abenefit of the precisionfarming?

Only one answer is correct!

B.Betterinsighton the plantneeds

A.More physicalwork andsoil health

C.Cheapworkerson the farm D. Constantlysunnyweather

[
]
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o Introduction to the Digitalisation in Agriculture Module 1: Check your knowledg

What is ablockchair

Only one answer is correct!

A.Atype of cryptocurrency B.Astockexchange

C.Aspecialtype of chainfor your D. Asystem of recording
tractor. informationin asecureway




e Introduction to the Digitalisation in Agriculture Module 1: Check your knowledg

Whichis adisadvantageof digitalisation?

Only one answer is correct!

A.Anincreasen productivity B.Improvedmarketing

C. Possiblamisuseof data D. Improvedmanagement

Ag riSkills mec:;‘;:::ﬂ Union



c Introduction to the Digitalisation in Agriculture Module 1: Check your knowledg

Which of the following is an important topic within the ethicsof
digitalisationin agriculture?

Only one answer is correct!

A. Durationof the work day B.Governmentsupport

C. Impactson humanlife and

) D. Freeticketsfor theatre
societyof power

M=
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c Introduction to the Digitalisation in Agriculture Module 1: Check your knowledg

Whichapplicationdo you needto useto secureyour data?

Only one answer is correct!

A. Antivirus B.FarmerTycoon2020

C Video Editor D. Graphicsditor

M=
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Whatis ESSENTIAdr the digital farming?

Only one answer is correct!

A. Plasma TV B. Most poweriultractor in the
village
C Netflixaccount D. Internetconnection

M=
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A TheDigitisationof the European Agricultural Sectegtrievedfrom: https://digital-
strateqy.ec.europa.eu/en/policies/digitisatieagriculture

A Van derBurg Simone &\olfert Sjaak& Bogaardf M.J.(2019. Ethics of smart farming: Current questions and
directions for responsible innovation towards the futuRetrieved from:
https://www.researchgate.net/publication/331783691 Ethics of smart farming Current questions and direc
tions for responsible innovation towards the future

A TheNew Common Agricultural Policy: 202327, retrieved from: https://agriculture.ec.europa.eu/common
agriculturatpolicy/capoverview/newcap-202327 en

A Daugstad Karolinew DZ/ v A KaRiSay&Skar Birgitte (2006).Agriculture as an upholder of cultural heritage?
Conceptualizations and value judgements Norwegian perspective in international conteRRetrievedfrom:
https.//www.researchgate.net/publication/223552475 Agriculture _as_an_upholder _of cultural heritage Con
ceptualizations_and value judgememntsA Norwegian_perspective in_international context

A RurallnspirationAwards2022, https://enrd.ec.europa.eu/newsevents/events/ruralinspirationawards/rurat
iInspirationawards2022the-future-is'youth_en
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https://digital-strategy.ec.europa.eu/en/policies/digitisation-agriculture
https://www.researchgate.net/publication/331783691_Ethics_of_smart_farming_Current_questions_and_directions_for_responsible_innovation_towards_the_future
https://agriculture.ec.europa.eu/common-agricultural-policy/cap-overview/new-cap-2023-27_en
https://www.researchgate.net/publication/223552475_Agriculture_as_an_upholder_of_cultural_heritage_Conceptualizations_and_value_judgements_-_A_Norwegian_perspective_in_international_context
https://enrd.ec.europa.eu/news-events/events/rural-inspiration-awards/rural-inspiration-awards-2022-the-future-is-youth_en

c Introduction to the Digitalisation in Agriculture

A The Future of the European Farming Model: Secionomic and territorial implications of
the decline in the number of farms and farmers in the E&trievedfrom:
https://www.europarl.europa.eu/RegData/etudes/ATAG/2022/699621/IPOL ATA(2022)699
621 EN.pdf

A 10 Reasons Why Farmers Should Digitalize Their Produeitdaved from
https://www.aqgrivi.com/blog/10reasonswhy-farmersshoulddigitalizetheir-production/

A Dara, R. 8azratiFard S. M. &aur Jasmin (2022Recommendations for ethical and
responsible use of artificial intelligence in digital agricultiretrievedfrom
https://www.frontiersin.org/articles/10.3389/frai.2022.884192/full



https://www.europarl.europa.eu/RegData/etudes/ATAG/2022/699621/IPOL_ATA(2022)699621_EN.pdf
https://www.agrivi.com/blog/10-reasons-why-farmers-should-digitalize-their-production/
https://www.frontiersin.org/articles/10.3389/frai.2022.884192/full
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AgriSkills — Entrepreneurial Skills for Digitalization of Rural Agriculture is a European project funded by
Erasmus+ Program. Our goal is to raise awareness about the digital transformation in agriculture and to
provide a training program for entrepreneurial skills in digital, precision and smart farming. Digital

agriculture, smart and precision agriculture are important to improve the sustainability of the food
industry.

The results of the project stimulate the awareness, knowledge, and skills of learners and trainers in the
field on the issues of digitalisation and digital farming:

Survey on the real needs in skills, knowledge and competence development.

= AgriSkills Training Program. Developed training program organised like a “guided tour” through the

whole range of digital opportunities in agriculture and introducing the needed skills and competencies
implemented into a complete training.

= AgriSkills Reference Catalogue with collected good practices. AgriSkills will showcase many inspiring
initiatives as practical examples, technologies and business models that can be applied in practice.

* E-learning Platform as a completely new training approach for digital farming topics for our target
groups. Link to the platform: https://training.agriskills40.com.

Funded by the European Union. Views and opinions expressed are however those of the author(s)
Co-funded by only and do not necessarily reflect those of the European Union or the European Education and
the European Union Culture Executive Agency (EACEA). Neither the European Union nor EACEA can be held

responsibleforthem. Project number: 2021-1-DE02-KA220-VET-000034651

AgriSkills Intellectual Outputs are Open Educational Resources, licensed under CC BY-NC-SA 4.0 @@@@
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Introduction to
the digitalization
In agriculture
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Improving the
agricultural !
business
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Managing the
agricultural business
In the digital economy

Financing the digital
transformation of the
agricultural business

Building economical
value chain in
agricultural using
digital technologies
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Congratulations!
You have completed this Module!




