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1. Introduction

Thisdeliverableoutlines the key objectives of the D6.4 Training Kit, which aims to develop
capacity and accelerate knowledge creation in rural areas beyond those in direct contact with
the DESIRA project. The report will compile all training materials delivered doepgdject's
events in WP2, WP3, and WiPda structured, pedagogical approach.

Thetraining kitaims to facilitate ongoing capacity building, impact assessment, and scenario
development, and to disseminate DESIRA's guidelines for scenario development.

With an emphasis on innovative, competerzased learning, the DESIRA Training Kit actively
contributes to the achievement of two out of the ten shared goals outlined in the-Temng

Vision for Rural Areas 2040. Firstly, it aligns with goal VII, whiclsdemn fully leveraging
digital innovation by promoting equal access to emerging technologies, widespread digital
literacy, and opportunities for advanced skill acquisition. The training kit serves as a proven
methodology for implementing digital technaees in rural communities, ensuring a
comprehensive understanding of both the opportunities and risks associated with the digital
transformation of agriculture. By presenting DESIRA as a case study of best practices, it
enables students to grasp the profod impact that digital literacy and innovation can have

on the future of rural communities.

Moreover, the DESIRA Training Kit aims to contribute to goal VIII, which centers around
fostering entrepreneurial, innovative, and skilled individuals who activelcreate
technological, ecological, and social progress. By providing an educational foaknatv
enhances the skills of rural inhabitants, empowering them to generate new ideas and
overcome ecological, social, and technological challenges. This not only equips individuals
with the necessary capabilities but also stimulates the emergence ofegm@neurial
mindsets within rural areas.

Additionally, the DESIRA Training Kit serves as a prime example of effective dissemination and
exploitation of project results and materials, ensuring their continued usability and longevity
beyond the administrative closure of the project. Users of tlaning kit gain the ability to
replicate, adapt, reuse, and improve the training materials developed over the course of the
past four years, thus contributing to the expanding knowledge base on rural digitalization.

Through these multifaceted contributions, the DESIRA Training Kit serves as a catalyst for
advancing digital literacy, innovation, and sustainable progress in rural areas, facilitating the
enduring impact of the DESIRA project and fostering a continuootuten in our
understanding of rural digitalization.
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2. Objectives of DESIRA Training Kit

The D6.4 Training Kit is a critical deliverable of the DERB20project, and the purpose
of this report is to develop capacity and enable ongoing impact assessment and scenario
development in rural areas, accelerate knowledge creation, and ensure that the knowledge
created through DESIRA reaches a wider audience beyond thaleect contact with the
project.

The objectives of this report are fotwld. First, the report aims to compile all the training
materials delivered during the DESIRA events of \(#B8essing Past and Present Impact)
WP3 (Developing Scenarios, Use Cases and Showcase Technplag@syVP4(Policy
Roadmap and Ethical Cod@his will help in ensuring that the training materials are available
to all stakeholders and can be used for future training sessions. Second, the report aims to
provide an editorial update of the methodology illustrdtan open-accesseports D2.1, D2.2,
D2.3, and D3.1. This will help in improving the methodology and ensuring that itaslage.

Third, the report aims to disseminate the guidelines for scenamibling their application in

the creation of additional learning environmenihis will help in ensuring that the guidelines

are available to all stakeholders and can be used for future scenario development. Fourth, the
report aims to compile the communication guidelines produced by DESIRA. This will help in
ensuring that the commnication guidelines are available to all stakeholders and can be used
for future communication activities.

To achieve these objectives, we welcome all training materials that have been produced along
the project, such as presentations at workshops, methodological guidelines, etc. In summary,
this report will be a valuable resource for all stakeholders involaetie DESIRA project. It

will compile all the training materials delivered during the project's implementation, provide
an editorial update of the methodology, disseminate guidelines for scenario development,
and compile communication guidelines producbyg DESIRA. The report aims to enable
ongoing capacity building, impact assessment, and scenario development while ensuring that
the knowledge created through DESIRA reaches a wider audience.

3. Methodology of DESIRA Training Kit

The methodology used in this report involves the compilation of all the training materials
used during the DESIRA events of WP2, WP3, and WP4. The purpose of this compilation is to
provide a comprehensive overview of the training materials and guidelised during the
project's implementation, in order to enable ongoing capacity building, impact assessment,
and scenario development.
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A purely qualitative methodology was adopted, that is, a methodological approach that
emphasises the collection and analysis of imomerical data, such as text, images, and audio
or video recordings. In the case of the training materials, the focus opiling existing
gualitative data, such as presentation slides, reports, and guidelines, from the various
workshops and events that took place during the project.

Once the relevant materials were identified and collected, a process of content analysis was
employed to examine the data and identify key themes and patterns across the various
documents. This involved a thorough review of the materialsdentify common topics,
issues, and approaches. The data was then coded according to these themes, allowing for an
in-depth analysis of the data and identification of key findings.

The DESIRA Training Kit has been meticulously crafted using a comprelpensiyegical
approach encompassing three key elements. Firstly, it endeavours to provide a
comprehensive technical understanding of rural digitalization, with a specific focus on
exploring the potential opportunities and challenges that arise within rural contexts.
Secondly, idelves into the intricacies of the policy landscape, particularly at the European
Level, enabling participants to grasp the essence of prevailing poliatives, trends, and
prospects related to various facets of rural digitalization. Lastly, the training kit embraces a
practical educational approach by furnishing practical guidelines and training materials,
thereby creating an authentic framework for regtion, enhancement, and utilization of
these resources in reaborld scenariosFurthermore, the DESIRA Training Kit embraces and
draws inspiration from the concept of diversity within the European Union. As a result, the
training materials have been thghtfully designed to be easily adaptable, aligning with the
principles of multiculturalism and plurilingualiswf the EU Remarkable esearch and
attention have been dedicated to integrating these values into conteged teaching,
ensuring that the training kit fosters inclusivity and accommodates various cultural and
linguistic backgroundswith special attention to the rural backgroundh fact, indepth
exploration and analysis of relevant literature on the incorporation of these values into
educationd practices have been conducte@dyle, 200Y, further enriching thecontent and
pedagogical approach of the DESIRA Training Kit.
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Tecnhical
knowledge

Practical Policy
approach context

Figurel. Pedagogical approach of DESIRA Training Kit.

Finally, DESIRA Training Kit have been designed based on two main guiding principles, which
constitute its methodological approach The ideas of innovative formal education and
competencebased learning NB O2y aSljdzSyidfe 2F NBYIFINJFo6fS A
methodological approach.

In the first placethis training kit are based on the ideasiohovativeformalt learning.With
innovative formal education, weefer to a progressive and forwattlinking approach to
education within structured, organized, and traditional learning settipgsthat challenges
conventional instructional approaches by incorporating cuttatilje educational tools,
interactive technologies, projediased learning, collaborative activities, rearld
applications, and interdisciplinary approaches. It seeks to fostacalrithinking, problem
solving skills, creativity, and adaptability among learners, preparing them for the compexitie
of the modern world. It encourages experimentation, exploration, and the development of
21stcentury skills, such as digital literacy, collaboration, communication, and
entrepreneurshipBy applying this term, DESIRA Training Kit aims at leading by example, using
a more innovativdraining approach.

ITAYy ¢y 2 O6E[ Ey ¥| ¢ r [phrgoshe yesirning thad ¥ake¥ dageyirOq distinct and
institutionalised environment specifically designed for teaching/training and learning. Learning
aims are almost always externally set, learning progress is usually monitored and assessed, and
learning outcomes are usually recognisedl y &' ¢ A6 ¢ OEEyyageéeées a
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Inovative
formal
education

Competence
based learning

Figure2 Methodologicalapproach of DESIRA Training Kit.

In the second place, our methodology is based on the idea of competeszd learning.
Competencebased teaching, also known as competebeged education (CBE), is an
instructional approach that focuses on the development and assessment of specific
competencies or skills that students should possess by the end of a ctiaises to prepare
students for the challenges they will encounter in their professional lives by equipping them
with the specific competencies and capabilities required in their chdigésh Competence
based teaching shifts the focus from contem@ntric instruction to a more skitiriented
approach, aligning education with the practical needs of industries and professions, and
promoting the development of wellounded, competent individualChappekt al2021) By
embracing this concept, the DESIRA Training Kit strives to cultivate a "learning by doing
approach, placing significant emphasis on the value of practicalpgkiited training.

In conclusion, with this methodological and pedagogical approaches, ttaining kit
recognizes that true mastery and comprehension are best achieved through Joands
experiences and active engagement with realrld scenarios. It promotes a shift from
passive learning to active participation, empowering learners to acquickapply skills in
practical contexts. By immersing students in experiential learning opportunities, the DESIRA
Training Kit fosters a deeper understanding of the subject matter, enhances critical thinking
abilities, and enables individuals to effectivéiansfer their knowledge into practical settings.

4. Intended audience

DESIRA took inspiratipas planned in the Grant Agreemetitom the AGRISPIN Training
Toolkit to produce its own toolkifThe purpose of the toolkit is to provide a reashadeset
of materials that have been tested as a result of the practice and expertise developed from
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DESIRA activities so that practitioners, projects carrying over the legacy of DESIRA such as
CODECS, GRANULAR, RUSTIK, SMARTERA, FUTURAL or RURACTIVE can start from th
methodological and practical lessotearnedfrom the design and implementation of the

various activities carried outluring the life of DESIRAis also includeimportant questions

around ethical issues, and a dedicated subsection has been specifically addressingttss.

way, other project partners and participantsan build on then rather than starting from

scratch all over again.

However the addedvaluein terms of audience goes well beyond the environment around
the present and futurdHorizon projects themselvegs indicated in Deliverable 6m8any of
these materials have tested in training seminars and academic workshops with practitioners,
often involving hundreds of participants over the course of the four years of the life of the
project. Thus,students and practitioners keen to apply the methodologies spelled out in this
training kit will be able to peruse what is a well tried and tested set of matehalsin so
doing particularly allow themselves to be replicated and built ypmsthey have emerged
from real life practice.

In sum, the training kit is targeted at:

1 Practitionersin the field of rural development and farm advisory services, for whom
the training kit will provideools for facilitating interactive innovation centred upon
digitalisation, analyse community needs and expectations and designing local
digitalisation strategies

1 Students in the field of agriculture and rural development, as future farm advisors

91 Students in the field of information technologies, as future technology developers of
solutions for agriculture and rural development

5. The Training Kit

Since DESIRA started in June 208&jers of WP&, 3 and 4have carried out numerous
training activitiesthat have been compiled in this report (D6.4he activities comprised
navigate between the concepts of impact assessment, policy understanding and capacity
building for innovation on rural areas.

This training material is organized in the first place by Work PackagesaiWiRhen by
chronological order, aiming at improving the general understanding of the process
distribution and development.

The first chapter of this material includes the tools developed undeWi®: Assessing Past
and Present Impdc It presents a comprehensive approach to the context of rural
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digitalisation, its impact on areas as capacity building or ecological transition and a overview
of structures as Living Labs and Smart Villages.

The second chapter, that corresponds to théP3: Developing Scenarios, Use Cases and
Showcase Technologiesnsists on a series of guidelines for improving capacity development
at the local level in techniques as workshops organization and digital storytelling.

Finally, our last chapter, which deals witfP4: Policy Roadmap and Ethical Ctmtis on
training on Mtional Policy Analysispecifically on digitalization of agriculture and other
DESIRA main topics.

@ﬂuf - 3 s
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DESIRA Training Kabjectives and
guiding principles

In the following Training Kit, we present a comprehensive set bf
tools and guidelines aimed at enhancing knowledge and capadg@ty
building in the field of rural digitalization. Our training material
encompass a range of methodological examples carefulbtedito
facilitate the assimilation of DESIRA's wealth of knowledge Py
students and other interested stakeholders. Embracing the wisdd

of Leonardo Da Vinci, who famously proclaimed thatirning
never exhausts the mind"this toolkit underscores the
trandormative power of training, emphasizing the immens
opportunities it offers to those being taught.

In this context, we perceive training as a dynamic process through
which individuals acquire the skills necessary for a specific purpdke,
be it in their professional, artistic, or sporting endeavo(€suncil

of Europe Glossary, 2023)o effectively support this process, 4
well-defined methodology, rich experiences, and releva
contextual information need to be provided. The primary objecti

of this Training Kit is to furnish educators with a comprehensigle
framework that empowers tem to design their ownpath to
successful training outcomes. It serves as a practical tool, facilitating
the learning journey for both formal students and stakeholdef
engaged in the realm of rural digitalization.

By engaging with this Training Kit, learners will be equipped with the
necessary tools and resources to navigate the intricate landscapd of
rural digitalization, fostering their understanding and enabling the

to actively contribute to this transformativ@omain.
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WP2 Assessing Pastind Present Impact

This work packagéed by the University of Pisaimed to establish a common understanding
and language among the project participants, by developing a framework that defines key
concepts, identifies research hypotheses, and develops research questions related to
digitisation. The main objectives were tlevelop an interdisciplinary and transdisciplinary
Conceptual and Analytical Framework, and to create a Taxonomy and Inventory of Digital
Game Changers.

In order to address the challenges of digitisation in rural areas, it was crucial to establish a
shared knowledge base and develop a common understanding of the key concepts related to
this topic.

This work package helped achieve this goal by creating a Conceptual and Analytical
Framework that integrates interdisciplinary and transdisciplinary perspectives. The
framework provided a structured approach to analysing the impacts of digitisation ih rura
areas, identifying key research questions and hypotheses, and guiding future research.

In addition to the framework, this work package also created a Taxonomy and Inventory of
Digital Game Changers. This provided a comprehensive overview of the different types of
digital technologies and innovations that are currently being used or havedtential to be

used in rural areas. The taxonomy will help researchers, policymakers, and other stakeholders
to better understand the potential impacts and opportunities of digitisation in rural areas.

Overall, this work package played a critical role in filling the knowledge gap about digitisation
in rural areas by establishing a shared language and understanding among project
participants, and by providing a structured approach to analysing the impéclgitisation

and identifying key research questions and hypotheses.

The training material from WR&mprises
i Training of Living Labs
1 Rural digitalisation: Overview and impacts
1 Smart Villages: Policy Context
1 How to improve the capacity to respond to the challenges and opportunities of
digitalisationin rural areas?

1 The ecological transition and the potentials of digitalisation
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Training Livind-abs

This training material is designed to provide guidance on the Training of Living Labs. It aims
to help individuals and orgasdtions understand the concept of Living Labs and how to
establish and operate them effectively. The material covers topics such as context analysis,
assessment of needs, and the journey of Living Labs.

It provides valuable insights into the so@gberphysical system related to the focal question

of Living Labs, as well as the impact assessment process for these labs. Oeetralinitig
materialbelowis a comprehensive guide for anyone interested in learning about Living Labs
and how they can be used to drive innovation and growth in various industries.

Training of Living Labs

Context analysis and
assessment of needs

UniPlI

Matteo Metta (PhD candidate)
Matteo.metta@phd.unipi.it
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Living Labs’ journey...

I am ready to start! ’

‘( 1. Analysis of context,
| assessment of needs, selection

of SESI

DESIRA receives funding from the Ewropean Union’s Horizon 2020 reseanch and

Pnevaton pregrammE under grant azreement No. B1ELED DESIRA| Digitalisation: Economic and Social Impact in Rural Areas

Setting the frame

CONTEXT

Socio-cyber-physical systemrelated to the LL's focal question

Time 0 Time 1 Time 2

® : =
Past Current Futur_e
situation Scengres
DESIRA receives funding from the Euwropean Union’s Horizon 2020 research and DESRA P . WP3 . A
SRoVaton proEraMME Under srant szresment No. S4R151 | Digitalisation: Economic and Social Impact in Rural Arazs
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How to do the context analysis across the LLs

+In DESIRA, the context can be broadly understood as the domain
(agricultural, rural, forestry) and area in which the LL operates

*A context can be analysed:

o atdifferent levels: community, municipality, province, region,
cluster of regions, country, etc.

o with different timeframes: months, years, decades, etc.

o by looking at different topics: income, inequality, policy,
digitalization, etc.

o with different methods: multicriteria analysis, trend analysis,
SWOQOT analysis, interviews, focus groups, etc.

o With different approaches: qualitative, quantitative, mixed

*A context analysis aims to gain background information on relevant
trends and conditions which might influence needs, objectives,
outcomes, etc. of the SCP system related to the LLs focal question

DESIRA receives funding from the Ewropsan Union’s Horizon 2020 research and
innovation programme under grant agresment No. BLE1S4

DESIRA| Digitalisation: Economic and Social Impact in Rural Areas

Steps for the context analysis and assessment of
needs

1. Collect
qualitative and
guantitative
evidence

2. Organise the
evidence through
the SWOT
analysis

3. Assess the
needs based on
the SWOT
analysis

DESIRA receives funding from the European Union's Horizon 2020research and
innovation programme under grant agresment No. 515154

DESIRA| Digitalisation: Economic and Social mpact in Rural Arsas
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1. Collection of qualitative and quantitative evidence

Common elementsacrossLLs Based on the LLs situation
context analysis

We suggest focusing on levels below
regions (M L/T5-2), e.g. Land
Administration Units for rural areas. But

Level of analysis / this choice will depend on the focal
question of your LL (some forest can cover
multiple regions) and data availability

Timeframe We suggest to consider the last 10 years Up tothe LLs = please describe it

e " Additional specific topics relevant for your
Level of digitalisation and conditions P P 4

Topics i focal questions (e.g. demograph
b affecting the access LAy ( < ERS
tourism, biodiversity, communication)
We  suggest organizing a small
1. Secondary data collection brainstorming or internal meeting to
Method 2. Qualitative semi-structured discuss the SWOT and assessment of
Interviews needs, but this is optional and depends on
your availabilities
Mixed (usin vantitative data and
Approach ( 9 9 !

qualitative information)

DESIRA| Digitalisation: Economic and Secial Impact in Rural Areas

a) Secondary data collection

Examples of topics to consider when analysis the context
- Related to the

Group age distribution (are elder people relevant?)

focal question

Depopulation (emigration rate, birth rate, etc.)

Economic conditions (income level, householder expenditure, etc.)
« You can refer

to trends Social asymmetries (female employment rate, relative poverty rate,
(longer etc.)

timeframe) or Education (tertiary education rate, presence of high schools, etc.)
single

snapshots
2B *Digitalization and conditions affecting its access (level of
(statisticsina 9 9

Sustainability (use of renewables, organic food expenditure, etc.)

connectivity, people using the net for interact with public authorities,

given moment)
etc.) ??

Please, consider other factors, if it is necessary

DESIRA| Digitalisation: Economic and Secial Impact in Rural Areas
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Some tips for secondary data collection on the
level of digitalisation

Figure XX: European Broadband Mapping

* Pay attention on the
reporting of
data/figures in the EUROPEAN BR
final template S
(headings, sources,
year, reference)

DADBAND MAPPING
ectivity ac1055 Europe

- Balance your time
and focus >
assessment of
impacts vs level of L& s ali——
digitalisation > Source: European Commission (2017)
don’t get lost in
secondary data
collection

European Commission (2017) European
Broadband Mapping. Retrieved on 13 May
2020, https://www.broadband-
mapping.eu/public-portal/

DESIRA| Digitalisation: Economic and Social Impact in Rural Areas

b) 5-10 semi-structured qualitative interviews

What is the current level of digitalisation in the context in which your LL operates
(from low to high)? Please provide your average estimation and comments

1. Digital connectivity

B Any other commentsfinformation (max 500 characters):

¥ Any other comments/information (max 500 characters):

M Any other commentsfinformation (max 500 characters):

4. Integration of Dig

businesses Any other comments/information (max 500 characters):

Any other comments/information (max 500 characters):

Any other comments/information (max 500 characters):
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3. SWOT analysis

STRENGTH WEAKNESSES

- Based on
guantitative
and qualitative
evidence

- Related to the
focal question

Qualities that Long term and External trends External trends
distinguish your persistent and development and development
context from problems in your which can offer which can worsen
others context new possibilities specific problems
Things that in Things that your to solve problems Efc.

your context are context lack Social, market,

done well Things that other technological, Level and access
Conditions that contexts do better policy to digitalisation
make your Resource developmentin

context unique limitations the last years

Level and access
to digitalisation

OPPORTUNITIES THREATS

Factors intemal to your context Factors external to your context

Level and access
to digitalisation

Level and access
to digitalisation

DESIRA| Digitalisation: Economic and Social Impact in Rural Areas

- Based on the
SWOT analysis

- Linked to the
focal question

- Selectonly the
most important
(e.g.five

needs)

- Needs are not
the repetition of
the
weaknesses of
the SWOT)

4. Assessment of needs

orLON=

need
(gap)

N
r A\

AP I I I T

process to achieve
desired results

current results desired or required results

Source: Based on Kaufman, Oakley-Brown, Watkins, and Leigh (2003) and Watkins (2007).

Needs can end up with a wish list

Needs can be prioritized (high, low, medium)
Linked to specific actors (LLs, stakeholders)
Can be formulated quantitatively or qualitatively
Can be distinguished in strategic, tactical,
operational

DESIRA| Digitalisation: Economic and Secial Impact in Rural Areas
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4. Assessment of needs (up to five)

Who is that needs this?
Short headingytitle (LL, farmer association,

Short description
of the need

broad society, tourist,
forestry holding, etc.)

1. Increase Better information for consumers living
Consumer groups

. . living abroad
R E TR T BT 1] )W properties of food products (e.g. carbon o Small scale farmers

chains based on footprint, year of production, country of involved in direct
S E I R ET TS origin, variety, method of production) selling activities

N e (T AT -0 abroad on environmental and quality ®

direct selling

DESIRA recefves funding from the European Union's Horizon 2020 research and
= under grant ag

snnovation programmy ereement o, 815154 DESIRA| Digitalization: Economic and Social Impact in Rural Areas

Further references

See example of SWOT analysis and assessment of
needs for smart villages (Pag. 2)

https://enrd.ec.europa.eu/sites/enrd/files/enrd publicati
ons/smart-villages-briefs-
finland future cap strategic plans.pdf

Book about how to do a SWOT analysis (pag. 127)
and assessment of needs

Watkins, R., Meiers, M., & Visser, Y. (2012). A guide fo
assessing needs essential tools for collecting
information, making decisions, and achieving
development results. Washington, D.C.: World Bank.

DESI indicators
https://ec.europa.eu/digital-single-market/en/desi

DESIRA receives funding from the European Union's Horizon 2020 research and

nnovation programme. under grant agreement No. S18184 DESIRA| Digitalisation: Economic and Social Impact in Rural Arsas
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Procedures and templates

Related to Data management Plan and Guidelines

Procedures for the LLs - Repositories

Two data and information repositories

’~ Private or public link ”
¢ &

RESTRICTED: LL private folderin

OPEN: LL public folder in DESIRA
VRE

LLs upload all the deliverables in
English. Each LLs will receive a
template for reporting main
deliverables

Workspace >VRE Folders
>DESIRA_Project  >2. Work
Packages data and reports >WP
2 Assessing Past and Present
Impact >Living Labs folder

its own VRE

LLs decide who can access and
the language.

LLs can store intermediary
outputs for the final deliverables
(e.g. full transcriptions of
workshop minutes, interviews or
consent forms in national
language

DESIRA| Digitalisaticn: Economic and Social Impact in Rural Areas
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Procedures for the LLs - Language aspects

- Interviews, workshops, secondary data
collection can be conducted, collected,
transcribed in your national language

- However, final deliverables (LLs report and its
annexes) should be written rigorously in EN

innovation programme under grant agreement No. BLLS DESIRA| Digitalization: Economic and Social Impact in Rural Areas

Procedures for the LLs - Timeline and templates

1. The Template of the LL individual report will be sent to you
within the next two weeks

2. The Template will be the tool for reporting your final
deliverables of WP 2

3. The results of the Context analysis and assessment of needs
shall be reported in the template of the LL by 0379 August
2020, or at any earlier time!

4. Once you completed the above point 3, please upload the
drafttemplate in your LL public folderon the VRE and
send an emailto fabio.bartolini@unipi.it (cc:
matteo.metta@phd.unipi.it) to inform about the completion
of this first activity

AOV3toN progTaMME under grant agreament No. 518154 : DESIRA| Digitalisation: Economic and Social Impact in Rural Areas
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Procedures for the LLs - Consent form

* Translation of the informed consent form in an understandable/native
language for the research participant (if needed);

+ Before starting the interviews and the workshop, get the informed
consent form through the following options:

o signed and scanned form;
o) email from the interviewed containing the text of the consent form;
o) online consent form

+ After the interviews and the workshop:

o ORGANISATIONWITH INTERNAL PRIVACY POLICY AND DPO >
forms gathered shall be stored securely on file by the partner,
according to the organisation’s security rules.

) ORGANISATION WITHOUTA DPO - forms gathered shall be
stored in a repository managed by UNIPI.

DESIRA recefves funding from the European Union's Horizon 2020 research and
innovation programme under g

e 2zreerent o, 18154 DESIRA| Digitalization: Economic and Social Impact in Rural Areas
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Rural digitalisation:

Overviewand impacts

This training material provides an overview of the topic of rural digitalisation, including the
difference between digitisation and digitalisation, the implications of digitisation, and the
transition from digitisation to digitalisation.

It also explores the socieconomic impacts of IGElated innovation in rural areaand
provides information on how digitalisation has led to the development of digital ecosystems
and new business models, products, and practices.

The purpose of this training material is to help individuals and organisations understand the
impact of digitalisation in rural areas and how to manage innovations like digitalisation while
avoiding social risks. It also provides guidance on how to aatecfgilures, take into account
societal concerns, and identify necessary adaptations of the environment.

This training material is an improveahd summarizedversion of the training material
presented during the years 202022.

What is digitalisation?

PAGE

UNIVERSITA DI PISA

Gianluca Brunori (University of Pisa)

11 July 2022

21
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4 PAGE
Digitisation or digitalisation?

Digitisation: Process by which analogic information is codified into numbers

. _ . PAGE
Digitisation changes the objects of everyday life

22
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Implications of digitisation
Digitised information is:
*Storable

* Accessible
* Replicable H O '

* Transmittable

THE DIGITAL EVOLUTION ~ STEP BY STEP. @

Impact of Cloud & Artificial Intelligence

el Mue
L e e Y

23
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4 PAGE

From digitisation to
digitalisation

A reorganisation of human activities in relation
to digitisation

g s i ~#4PAGE
Implications of digitization

24
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-~y PAGE

Implications of digitization

, . PAGE
Newspapers: Corriere della Sera

T

= Copies s0id @ Copies In Circulation
S

25
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W PAGE
Digitisation as development of an infosphere

Infosphere
Analytics
Computing

Digitisation Networks

Functions of digital technologies

MNew modalities of interaction

Virtualisation

Monitoring and tracking

Simulation and forecasting

26
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New modalities of interaction

amazon

27
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Monitoring and tracking

Uber

Simulation and forecasting

+ Adigital copy of real objects

» Real time update of the state of
the system

s + Simulationfor prediction

~4 PAGE

28




5 -
DesSlira D6.4| Training Kit

~4 PAGE
Digitalisation as development of digital ecosystems

Digitalisation of the tourist sector

E The pre-booking phase The purchase phase

+ The trip phase mr The post-trip phase

29
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The domains of impact

Economic

Economic impact

30
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FALLING COST OF COMPUTE AND STORAGE* (IN DOLLARS)

= Compute cost [§ per 1 million transistors) R Storage cost (§ per gigabyte)

Moore's Law: Transistors per microprocessor
Mumiber of transstors which fit into a microprocesson. This relationship was famously reiated to Moom's Law, which
Wil Ehr obBOrvRBON that the numiber of iranaistors in 4 donss Nbegratod crous coubles ApprCXMately sy Two

yoars,

10 bilion

1871 1960

Sourca: Kar Rupg. 40 Yoars of Moroprocetsos Trend Data
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Q

Orm Blueprinf Adtometive  Whormetof Thiogs (o) Claudtoldgn  Muoble Devices  Avticisl inteligence (Al Mare

Performance per Watt Is the New Moore's Law

“ Posted on 12th July 2021
By Rob Altken, Fellow & Director of Technology, Arm
L}

Information as a commodity

Non- Zero

Non rivalrous :
excludable marginal cost

32
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Figure 2-17 The evolution towards "zero marginal costs' for digital goods

Unit cost &

II Digital
| goods

Sohence, ressanth and irfdvation pedomance of the EU 2020
Sewror DG Reseanth and innoration, Chief Econormist - Rild Strateqgy & Foresight Unil, based on Exaays, U (20 18] ard Riflor (301.4)
Stk i (Metpn er eupo el e i e o 20 M partichacber 2 foure- - 1 7 s

The value of networks
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Industrial revolutions

Third industrial revolution Fourth Industrial revolution

* Automation * Artificial

* Communication intelligence+automation
*Sharing economy * Biotechnologies

* Working at a distance * 3D printing

* E-commerce *Internet of things

* Disintermediation

~ 4 PAGE
Business models

34
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Social impact

~4 PAGE
Daily life: Facebook

1,65 billions of users

50 minutes/day each

35
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TECH

Facebook’s outage has people
rethinking how they make money
online

PUBLISHED SAT OCT 9 2021.9.38 AM DY

v

WATOM LVE (»

* Influencers who long relied on Instagram and Facebook to connect with users, Dateline
advertise and sell products are rethinking where they post content after Monday's U NEXT | Dateline 100 AM ET Lsten
outage. ‘

Instagram, Facebook and WhatsApp, and said losses ranged from a few hundred

* CNBC spoke with ten creators and small business owners who use a combination of
dollars to ot least $5,000.

* The outage comes as Facebook and Mark Zuckerberg push investmaents in content
croation to woo influencers from the likes of TikTok, INITIATIVE

N4 PAGE

Onlife
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Time and space

* Multitasking
* Telepresence

Employment

Figure 1 Percentage of EU jobs at risk of computerisation by country

Source Brucgel Calculaton Sined on Fary & Osdorme (201)), RO, EU Labosr Force Sunvey
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~ 4 PAGE

The Dynamics of \ G E
Social -

Digitalisation

Fig. 1.1 Three strands of social digitalisation

38
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Environmental impact

~4 PAGE
A Minute on the Internet in 2019

Estimated data created on the intérnet in one minute

3smrequests O n 1m logging In

asm
w7222 scrots (@ B cos witched

2.1m

L3 snaps taken

© 1amswipes

46,200
new posts

694444
GOW.-18_Report_20211M0.docs 113 Watthed

188m
*  emadls sent

41.6m
eo messages sent

statista %
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é% L PAGE
digital £ pollution

-

Environmental footprints - beyond carbon emissions

i

IO
Ty

Overall materials usage relatively small - but materials impacts go beyond mass and averages

40
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MIT

Review E

Artitcial nteligence / Mactwe barmeg

Training a single Al model can emit as much carbon as
five cars in their lifetimes
Deep loarming has a terrible carbon footpont.

Potential Environmental Benefits of AWD:

Annual Water savings:
80,000 US gallons per acre
Annual GHG savings:

0.28 metric tons CO2e per xcre
Sources of GHG Savings

W Pumps, 0.06 1COe per acre
B Fertilizer, 0.111CO# per acre
B Methane, 0.11tCOe per acre

41
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Smart Buildings

Building Energy Management Systems (BEMS)
= Monitoring

+ Occupancy sensors

+ Temperature and environment monitoring

+ Remote Monitoring

+ Energy Dashboards
= Control

+ Temperature control

+ Zone controls

!

Energy Savings of 12% to 15%

Overview of indirect effects

Great opportunities for optimizing and substituting -
but aggregated societal effects are complex and policy-dependent

42
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Impact on rural areas and agriculture

ERFL e g o e furnpeen Lnan ' s 2000 sk e meoaion grog e orde
.—m—nmlumh-—-i——-—n——mhh—u—u ' HSDESIRAZO2

{. sustainability MDPI!

wivns s B wibrin o

o

Article
The Digitalization of Agriculture and Rural Areas: Towards a
Taxonomy of the Impacts

Silvia Rolandi ', Glanluca Brunori ', Manlio Bacco 2 and Ivano Scotti *+ &

o L Food e ¥ TR of Pos, SA124 Pras, Raly:
*h“ﬁu@.&llwlﬁll
ot ol Sclence sod logies (ISTO, ONR. 56127 Pisa, Bualy, ssanlio dacooliedl cne it
Dvpartmant of Agrautturel, Foinemental and Fowd Ssma Univenaty of Mobe 8100 Camprbase, ity
*  Conwpondimew ivane scottliunimal it

wmmmwmmummumumu
he mamme tme Boah inbeemational peditical odp s oY

Gigital technology, ndicating and desriding p d borsefits and riaka. ) ik &
analyre the actusl and possible lmpacts of dipial techinok ;‘ b;u-;u-m However, the
extersive bterature makes it challienging to derive a comp theesas of the powsibl
Mww;.“-wwnhmdm hummu
prosent woek sl at Bruting to the of alr ek providing » first clamification
of the dagital sochnologios” impacts 10 use i both nescarch and a political agenda

Keywonds: agricultan. digial echnologies. il i
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Purposes of digital innovation

Resource Quality of Quality of work work
efficiency products Y organization

Business Visibility, Accessto

. :
Cost reduction intelligence reputation market

Coordination
Administration (internal, across
the value chain)

Quality of the
environment

44
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~ZPAGE
Eloctronic nose
1 8
] | | '
Food Odor Sereor  Pamem recogniton
samglo motecuies array system
= [0o®
A
Aaa ::AOOOD P
0, 0O o 0pb g
& o a 00D
00D

Quality of products
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~ 4 PAGE

Quality of work: manure
R e

Work organization
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~4 PAGE

In agriculture

*Satellites —> land, climate

*Sensors —> position, humidity, temperature, contaminants

* Drones —> data collection, on spot operations

* Unmanned vehicles , robots—> labour productivity

*Internet of things —> automation

*Social networks —> social capital, access to information
*Remote communication = coordination

*Virtual and augmented reality = increasing peoples’ capacities

Rural life

47
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Rural business

Rural administration

48




5 -
DesSlira D6.4| Training Kit

~4 PAGE

How to assess the socio-
economic impact of
digitalisation?

A system approach

49
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A socio-technical system

D6.4| Training Kit

T T T

* The cow
* The farmer

¢ Cleaning the
udder

 Stimulating
the udder

* Collecting
the milk

¢ The udder

* The
container

* The tools for
cleaning

* The tools for
stimulating
the udder

* clean well

» control the
sanity of the
udder

* stop milking
when there

iS no more
milk

50
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A technical system

Air pipeline

(a) Bucket (cowshed)

A social system

51
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A cyber system
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Figure A 13: LL France (Végépolys Valle). Visualisation of SCP system related 10 the competitiveness of the French horticultural sector

=== g

. mr

e MW“.’

53




5 -
DesSlira D6.4| Training Kit

Implications

Who are the users?

Who are the designers?

Who are the beneficiaries?

Who are the victims?

Who are the regulators?

Who can influence?

/A PAGE
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, N
The DESIRA project %7 pDesira

« The impact of digitisation is affected by the conditions of the context in which it
applies.

Comprehensive assessment of opportunities and threats taking Sustainable
Development Goals (SDGs) as points of reference.

Political and ethical recommendation to rethink the relations among research
processes and communities to reduce digital threats and to maximize public
goods

\\
ow to prevent threats of innovation? %7 Desira

How is possible to manage
innovations, like the digitalization,
avoiding social risks?

Inn Vation.s -+

Take into account societal nrin

sl ]
Res uns| e i
Identify necessary adaptations p e Re S e a [c h

of the environment ly

oe

nomic impect of digitalisation in rursl
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A framework for the analysis of impact

Design-related conditions

Access-related conditions

System-related conditions

% PAGE
Design-related impact

56
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Design-related questions for a strategy

Socio-Cyber —= how to improve
social interaction?

Cyber-physical —> how to reduce the
pressure on resource systems?

Cyber-Cyber—> how to improve the
efficiency and the effectiveness of
data flows

_ _ ‘ ~ /4 PAGE
Design-related impact: risks

A w o

FLAWS IN THE DESIGN (SAFETY, EXTERNALITIES (ENVIRONMEMNTAL, OBSOLESCENCE
SYSTEMATIC BIAS, ERRORS) HEALTH, ETHICAL)
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Access-related impact

A A -

Physical access ~ Economic access ICT literacy

The rural divide

et e s

Figure § Fimed wiry high capacity natwork [VHIN) coverage (% of houtehaldi) in the U, 2011-2030
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System-related impact

— 0 ke - -

Information Improper use Congestion Gaps in the Devices not
overload of information eCosystem compatible

= A
ol
Power
concentration

COST OF ENERGY
INPUT FOR X

A0 —

D6.4| Training Kit

JEVONS PARADOX = “BACKFIRE"

EFFICIENCY IS COUNTERPRODUCTIVE

TO REDUCING CONSUMPTION
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Systemic elements for a strategy

Interoperability
Digital ecosystems
Digital Governance

3. Systemic impact: example

60
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Detecting emissions: Flanders

w o

w. L, a2 |
T T g,

. PAGE
Information about emissions in a socio-cyber-physical system

GG

™
L
- i E

)
= o (e

v
(72

,7-
q
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{/

/i PAGE
The process of interacting innovation

LIVINGLAB | .«
focal question L

as-is system [ -desired outcome | 5 po system

*  objective #1
objective #2
* objective #3

- o /. PAGE
Digital transformation in rural areas: elements for local

strategies

* Analysis of the socio-economicand socio-ecological context
« Analysis of the level of digitalisation of the area
* Needsand expectations of the area
* socialgoals
* economicgoals
* environmental goals
* Roadmap for a digital transformation
+ Digital transformation objectives related to Social goals
« Relevant Application scenarios
* Design
* Access
*  System complexity
+ Digital transformation objectives related to Economic goals
* Relevant Application scenarios
* Design
* Access
*  System complexity
+ Digital transformation objectives related to Enviromental goals
« Relevant Application scenarios
* Design
* Access
* System complexity

62
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W PAGE

§

Working in groups

*Choose an ‘application scenario’ among the following ones:
* Rural business
* Rural life
* Rural administration

*Analyse the socio-cyber-physical system before and after
digitalization
* Describe the process
* |[dentify the relevant actors and their relations
* |[dentify, among digital components, the ‘game changers’
* Analyse their impact on sustainability

Food system
activities r\ UuPAGE

Outcomes

Emerging governance H

arrangements Problematisation Knowledge
production, use and

l v "

Encouraging social
responsibility and
reflexivity

Responsibilisation
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Smart Villages: Policy Context

This training material aims to enhance your understanding of the ssmmaomic impact of
digitalisation in rural areas. It covers a range of topics, including the policy context
surrounding Smart Villages, the Rural Development Policy €2028), and the priorities for
supporting rural communities.

A
DeSira

—— DIGITISATION: ECONOMIC AND SOCIAL IMPACTS IN RURAL AREAS

Smart Villages: Policy Context

Enrique Nieto (AEIDL)
July 2020

IMRD

m DESIRA receives funding from the European Union’s Horizon 2020 research and innovation programme under

grant agesment No, 518194, The content of this document doss not refiect the official opinion of the , #DESIRA202
o]

European Union. Responsibility for the information and views expressed therein lies entirely with the author(s).

'\\
Common Agricultural Policy (2014-2020) %7 Desira

Commons Agricultural Policy

. Pillar 2
Pi I Ia rl (European Agricultural Fund for
(300 Billion EUR) Rural Development)
(100 Billion EUR - EU money)

Basic payments
Green payment 118 Programmes
Young farmers
Areas natural constraints Strategy to achieve 6 RD
Others Priorities

Assessing the socio-economic impact of digitalisation in rural areas 3
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Rural Development Policy (2014-2020)

Europe 2020 strategy

D

Rural development policy: EAFRD Other ESI funds (ERDF, ESF, CF, EMFF)
Innovation, Environment and Climate

Change as cross-cutting objectives
6 Priorities
1. Fostering knowledge transfor and innovation 4. Restoring, preserving and enhancing
Inagriculture, forestry and rural areas ecosystems dependent on agriculture and forestry
2. Enhancing competitiveness of all types of 5. Promoting resource efficlency and supporting the shift
agriculture and farm viability 1ds
agriculture, food and forestry sectors.
3. Prometing food chain organisation and risk

6. Promoting secial indlusion , povety reduction and
SRR I agton economic development inruralareas

(’ Rural Development Programme(s) ‘)

ing the socio- icimpact of digitalisation in rural areas

A
Rural Development Policy (2014-2020) %7 Deslira

6 Priorities Graph 1: Distribution of EU-28 Total Planned Public
i iori o) 2
1. Fostering ge transfer and i J 4. ing, pi ing and Expenditure per Priority (%)
inagriculture, forestry and rural areas ecosystems dependent on agriculture and forestry
2. Enhancing competitiveness of all types of 5. Promoting ficiency and i hift
agriculture and farm viability ‘towards a low carbon and climate resilient economy in
agriculture , food and forestry sectors
3. Promoting food chain organisation and risk 63 mmiaiu seztal llisks ¢y reduction and 156.6
inagri . Promoting sodial inclusion , povety reduction an -
D o ‘economic development in rural areas billion
EUR

Rural Development Programme(s) L=

Assessing the socio-economic impact of digitalisation in rural areas
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A
Rural Development Policy (2014-2020) %7 Desira

Priority 1: Knowledge Transfer and Innovation

FA 1A: Fostering innovation, cooperation and the development of the knowledge base in rural areas;

FA 1B: Strengthening the links between agriculture, food production and forestry and research and innovation;
FA 1C: Fostering lifelong learning and vecational training in the agricultural and forestry sectors.

Priority 2. Farm Viability and Competitiveness
FA 2A: Improving the economic performance of all farms and facilitating farm restructuring and modernisation;
FA 2B: Facilitating the entry of adequately skilled farmers into the agricultural sector and generational renewal.

Priority 3: Food Chain Organisation and Risk Management
FA 3A: Improving competitiveness of primary producers by better integrating them into the agri-food chain;
FA 3B: Supporting farm risk prevention and management.

Priority 4: Restoring, Preserving and Enhancing Ecosystems
FA 4A: Restoring, preserving and enhancing biodiversity,

FA 4B: Improving water management;

FA 4C: Preventing soil erosion and improving soil management _"_
Priority 5. Resource-efficient, Climate-resilient Ecoenomy 1 50 BI Io n E U R
FA 5A: Increasing efficiency in water use by agriculture;

FA 5B: Increasing efficiency in energy use in agriculture and food processing;

FA 5C: Facilitating the supply and use of renewable sources of energy;

FA 5D: Reducing greenhouse gas and ammonia emissions from agriculture;

FA 5E: Fostering carbon conservation and sequestration in agriculture and forestry.

Priority 6. Social Inclusion and Economic Development

FA BA: Facilitating diversification, creation and development of small enterprises, as well as job creation;

FA 6B: Fostering local development in rural areas;

FA 6C: Enhancing the accessibility, use and quality of information and communication technologies (ICT) in rural areas.

Assessing the socio-economic impact of digitalisation in rural areas

=
Rural Development Policy (2014-2020) %7 DesiIra

Priority 1: Knowledge Transfer and Innovation

FA 1A: Fostering innovation, cooperation and the development of the knowledge base in rural areas;

FA 1B: Strengthening the links between agriculture, food production and forestry and research and innovation;
FA 1C: Fostering lifelong learning and vocational training in the agricultural and forestry sectors.

~
I FA 2A: Improving the economic performance of all farms and facilitating farm restructuring and modernisat

TR 20 T acang nie ey or

Prierity 3: Food Chain Organisation and Risk Management
FA 3A: Improving competitiveness of primary producers by better integrating them into the agri-food chain;
FA 3B: Supporting farm risk prevention and management.

Priority 4 Restoring, Preserving and Enhancing Ecosystems
FA 4A- Restoring, preserving and enhancing biodiversity,

FA 4B: Improving water management;

FA 4C: Preventing soil erosion and improving soil management.

150 Billion EUR

Priority 5. Resource-efficient, Climate-resilient Economy

FA 5A: Increasing efficiency in water use by agriculture;

FA 5B: Increasing efficiency in energy usein agriculture and food processing;

FA 5C: Facilitating the supply and use of renewable sources of energy,

FA 5D: Reducing greenhouse gas and ammonia emissions from agriculture,

FA 5E: Fostering carbon conservation and sequestration in agriculture and forestry.

Priority 6: Social Inclusion and Economic Development

FA 6A: Facilitating diversification, creation and development of small enterprises, as well as job creation;

FA 6B: Fostering local development in rural areas;

FA 6C: Enhancing the accessibility, use and quality of information and communication technologies (ICT) in rural areas.

Assessing the socio-economic impact of digitalisation in rural areas 7
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