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Summary

The primary challenge in knowledge exchange with farmers is the disconnect between the
generation of innovative agricultural knowledge and its practical application. Farmers often lack
awareness of the latest advancements or find the information too complex or irrelevant to their
specific contexts. Additionally, existing communication channels are not always effective in
conveying new practices and technologies in a way that resonates with farmers’ daily experiences
and needs. This gap is further exacerbated by the diversity in farming practices across different
regions, making it difficult to create a one-size-fits-all approach to knowledge dissemination.

Establishing a comprehensive data matrix is crucial in addressing these challenges. The NUTRI-
KNOW project contributes to bridge the knowledge gap by collecting, translating, and broadening
the outcomes of the EIP-AGRI Operational Groups (OGs) to support the adoption of innovative
practices across borders. Built on the on-going efforts of this project, Task (T) 1.4 aims to create a
meta-database that consolidates the individual final outcomes of each of the 12 engaged OG,
current farming practices, and results of different analyses in the finished and on-going tasks.
Deliverable (D)1.4, as the main outcome of T1.4, consists of four chapters: Chapter 1 introduced
the significance of NUTRI-KNOW project in addressing the challenges of knowledge exchange
between scientific and practical stakeholders. Chapter 2 established the methodology to create an
executive meta-database for efficient communication and knowledge use within consortium, and
an practical meta-database to disseminate and communicate the obtained knowledge to a broader
public. Chapter 3 summarised the statistics of information included in the meta-databases,
facilitated with showcase examples. Finally, Chapter 4 suggested the general and continuous
impact of these meta-databases.

Disclaimer

This publication reflects only the author's view. The Agency and the European Commission are not
responsible for any use that may be made of the information it contains.
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In the rapidly evolving field of agriculture, the dissemination of innovative practices and
technologies is critical for improving productivity, sustainability, and resilience. However, the
journey from research to real-world application is fraught with challenges. The disconnect between
researchers and farmers is a significant barrier for effective knowledge transfer. Farmers often
struggle to access, interpret, and implement new agricultural knowledge due to a lack of awareness,
complexity of information, or perceived irrelevance to their specific farming conditions. This
situation is compounded by the diversity in farming practices, climates, and socio-economic
conditions across different regions, which makes it difficult to develop a universally applicable
approach to knowledge dissemination.

The NUTRI-KNOW project addresses these challenges by creating a comprehensive and dynamic
system for knowledge exchange that bridges the gap between research and practice. By focusing
on the European Innovation Partnership for Agricultural Productivity and Sustainability (EIP-AGRI)
Operational Groups (OGs), the project aims to support the adoption of innovative agricultural
practices across borders. These OGs are collaborative groups that bring together farmers, advisors,
researchers, businesses, and other stakeholders to develop practical solutions to agricultural
challenges. The knowledge generated by these groups is valuable, but its impact is limited if it is
not effectively communicated and adopted by the broader farming community.

A key component of the NUTRI-KNOW project is the establishment of a comprehensive data matrix
in Task 1.4 that consolidates the outcomes of the engaged OGs. This matrix serves as a foundation
for creating a meta-database that integrates the final outcomes of each OG, current farming
practices, and results of various analyses conducted in finished and ongoing tasks. This meta-
database is built on the ongoing efforts of Work Packages (WP) 1 and 2 of the NUTRI-KNOW
project. By consolidating and translating the outcomes of the OGs, the meta-database provides a
structured summary of key information, making it easier for farmers and other stakeholders to find,
access, and apply the knowledge in their own contexts. By adhering to widely adopted FAIR
(Findable, Accessible, Interoperable, and Reusable) standards, the meta-database ensures that
the information is organized in a way that promotes easy access and reuse. This is essential for
supporting the activities of other WPs and facilitating connections and knowledge sharing between
projects and stakeholders. The meta-database also promotes cooperation and the implementation
of innovative solutions by providing a comprehensive and user-friendly repository of agricultural
knowledge.

Deliverable (D)1.4, as the main outcome of Task 1.4, summarizes the methodology used to create
the meta-databases, the structure of the meta-databases, and the statistics of the metadata
included in the databases. This deliverable ensures that the meta-databases are aligned and fed
with the results of WP1 and WP2, and guides the production of practice-oriented material in WP3.
By presenting the data with the proper level of detail, D1.4 ensures that the information is both
accessible and actionable for farmers and other stakeholders. This structured approach not only
enhances the usability of the information but also promotes better knowledge exchange and
cooperation among stakeholders, ultimately supporting the adoption of innovative agricultural
practices.

Metadata means "data about data." It is defined as data providing information about one or more
aspects of the data and is used to summarize basic information about data, making tracking and
working with specific data easier. Examples include the means of creation, purpose, time and date

:**'.* Funded by
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of creation, creator or author, location on a computer network, standards used, file size, data
quality, source, and the process used to create the data’.

There are several distinct types of metadata, each serving different purposes and scenarios:

Descriptive Metadata: This metadata offers descriptive information about a resource,
aiding in its discovery and identification. It includes elements such as title, abstract, author,
and keywords, which facilitate the search and location of an object. For instance, in a library
catalog, descriptive metadata helps users find books by providing titles, authors, and
summaries.

Structural Metadata: This type of metadata concerns the organization of data containers
and explains how compound objects are assembled, such as the ordering of pages to form
chapters. It details the types, versions, relationships, and other characteristics of digital
materials. An example is the content table of an e-book, where structural metadata ensures
that chapters are displayed in the correct order.

Administrative Metadata: This metadata provides information to manage a resource,
including resource type, permissions, and details on its creation and modification. It
includes two sub-types:

- Rights Management Metadata: Explains intellectual property rights. For example,
a digital image may include metadata about copyright restrictions.

- Preservation Metadata: Contains information necessary for preserving and saving
a resource. In digital archives, preservation metadata records the format and
storage requirements to ensure long-term accessibility.

Reference Metadata: Provides information about the contents and quality of statistical
data. Forinstance, in a statistical report, reference metadata includes details about the data
collection methods and reliability of the data.

Statistical Metadata: Also known as process data, it describes the processes involved in
collecting, processing, or producing statistical data. For example, in a census, statistical
metadata documents the procedures used for data collection and validation.

Legal Metadata: Provides information about the creator, copyright holder, and any public
licensing associated with the data. An example is open-access research articles, where
legal metadata specifies the licensing terms for reuse.

Note that metadata is not strictly confined to these categories, as it can describe data in various
other ways, depending on the context and requirements. Metadata can be stored and managed in
a database (meta-database), aiming to serve distinct purposes and end-users.

Within the NUTRI-KNOW project, two types of meta-databases were created following the roadmap
in Figure 1. These meta-databases consist of all the abovementioned types of metadata collected
and used during the project implementation:

1)

Executive Meta-Database: a structured summary of the main outcomes from WP1 and
WP2, designed to better serve the NUTRI-KNOW consortium for the creation of practical
materials in WP3 as well as the communication and dissemination activities in WP4. It
also provides a comprehensive overview of the available data and accessible links for
external users interested in further implementation of the OG outcomes.

TISO/IEC 11179-1:2004 Information technology — Metadata registries (MDR) — Part 1: Framework". International Organization for
Standardization. 18 March 2009. Archived from the original on 17 January 2012. Retrieved 23 December 2011.
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2) Practical Meta-Database: an extension of the executive meta-database presented in the
format of knowledge objects and openly published on the EU-FarmBook platform?, this
database serves as a professional and user-friendly repository, presenting the OGs and
NUTRI-KNOW outcomes in easy-understanding languages and practical formats (such as
practical abstracts, factsheets, videos, etc.). It aims to bridge the knowledge gaps between
stakeholders and EU-funded projects like NUTRI-KNOW, facilitating broader dissemination
and adoption of innovative practices.

The process of establishing the executive meta-database began with internal discussions with WP1
and WP2 task leaders including UGENT, FCAC, UVIC-UCC, and WE&B. During the discussion,
the team collaboratively developed the format and structure for the metadata that would be included
in the database and proceeded to fill in the existing content from each task. After the initial draft of
the executive meta-database was completed, it was shared within the project consortium to collect
feedback for further improvements. Finally, the meta-database was finalized and made available
for use by all project partners. This final version incorporated all feedback and ensured that the
meta-database was a valuable resource for ongoing and future project activities, which will be
publicly available on the NUTRI-KNOW website.

Establishing the practical meta-database involved initiating cooperation with the EU-FarmBook
platform. This was achieved through email and in-person communications with the scientific
coordinator of the platform, laying the groundwork for collaboration. The cooperation was formally
confirmed during the international advisory board (IAB) meeting held on 5" October, 2023. Then
after the pre-launch of the EU-FarmBook platform on 8" February 2024, the manuals necessary
for preparing and uploading metadata to the platform, i.e. EU-FarmBook metadata guide (annex 1)
and Upload User Manual (annex 2), were made available. Following the instructions in the manuals
and with the efforts of whole NUTRI-KNOW consortium, a summary of the metadata to be included
in the practical meta-database was created. This list of metadata was screened to ensure the
information met the requirements for uploading to the EU-FarmBook platform, after which, the
metadata was finalized and uploaded to the EU-FarmBook platform.

Beyond the implementing period of T1.4 (i.e. submission of D1.4 Meta-database after initial
analyses of the OGs outcomes in M18), there will be continuous updating of the two meta-
databases with the new results obtained from WP2 analysis, additional informative materials from
OGs, and newly created practical materials in WP3 and WP4.

Co-creation of the format Y
and structure of metadata

¥
Filling in the existing : . -
g content from each lask of St : — — - .
WP1 and WP2 : e ‘
v | S—

Feedback on the first

database

‘ draft of execulive mota-

Revising and finalising the =
Executive meta-database g
y meta-database y »
Continous updating

beyond M18
Aiming to serve the
project partners in
creating practical
materials (WP3) and
support the

implementation of OG
outcomes by end-users
(W)

Figure 1 - Roadmap of Task 1.4 actions to create the internal and practical meta-databases

2 EU-FarmBook (https://feufarmbook.eu) is an online platform developed by the EU-granted project EU-FarmBook, aiming to
gather and share agriculture and forestry knowledge for farmers & foresters, granting access to the practical knowledge objects
according to findable, accessible, interoperable, and reusable (FAIR) data principles.
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3. Summary of the meta-databases

3.1. Executive meta-database

The executive meta-database is an EXCEL file compiling a preface (metadata) and 12 worksheets,
one for each of the 12 engaged operational groups, consisting of the main results from WP1 and
WP2 tasks, as summarized in Table 1. The meta-database is currently available as a working
document in the project MS SharePoint folder. Annex 3 presents an example of the executive meta-
database the OG “Development of a slurry concentrator with continuous total nitrogen data

collection”.

Table 1 - Preface of the executive meta-database
Involved NUTRI-KNOW  Color

Brief description of the data

Linked deliverables

tasks code
Task 1.1 Collection and
analysis of engaged OGs
outcomes on nutrient

management

included

Basic information including title,
objectives, methodology, main
results, budget, responsible
partner, etc.

D1.1 Inventory and
analyses of selected
OGs outcomes on
nutrient management

Task 1.1 Collection and
analysis of engaged OGs
outcomes on nutrient
management

Task 1.2 Compilation of
current farming practices
on nutrient management

Task 1.3 Cost-benefit
and sustainability
analysis

Task 1.3 Cost-benefit
and sustainability
analysis

Task 2.1 Alignment of
results to EIP-
AGRI/AKIS, market and

policy

Task 2.2 Mapping
stakeholders that are
relevant for the
implementation and
dissemination of EIP-
AGRI OGs outcomes

Task 2.3 Identification of
knowledge needs and
barriers for user
acceptance

Relevant agricultural supporting
programmes, regulations or
legislations at EU/country/region
level.

D1.1 Inventory and
analyses of selected
OGs outcomes on
nutrient management

Current farming practices
related to OGs.

D1.2 Inventory of
current farming
practices on nutrient
management

Composition of OG consortium,
mirror projects.

D1.3 Results of the
cost-benefit and
sustainability analysis

Risk exposure and OG
consortium evaluation on the
impact of knowledge and
communication, society,
environment, economy, and
legislation.

D1.3 Results of the
cost-benefit and
sustainability analysis

Stakeholder evaluation on the
awareness and effectiveness of
OG outcomes, main challenges
and the legislative needs at
regional level.

D2.1 Matchmaking of
OG outcomes with
market and policy

Stakeholder database including
the name of organisation and
link to the SHs map on
kumu.com.

D2.2 Mapping of
stakeholders and
target audience

Fuzzy cognitive maps co-
created with stakeholders to
identify the knowledge needs
and barriers in implementing the
OG outcomes

D2.3 Report on need
and barriers for user
acceptance

Note that T2.3 Identification of knowledge needs and barriers for user acceptance (M6-M18) is on-
going in parallel with T1.4, so the results of T2.3 are not yet finalized to be included in the current
version of executive meta-database. Therefore, this executive meta-database will be continuously
updated by including the newly obtained results from T2.3, which will be documented in D 2.3

Funded by
the European Union



https://universitatdevic.sharepoint.com/:x:/r/teams/NUTRI-KNOW-Equip/Documentos%20compartidos/General/Implementation/WP1%20Knowledge%20collection%20and%20analysis%20of%20main%20outcomes%20from%20engaged%20EIP-AGRI%20OGs%20related%20to%20nutrient%20management/T1.4%20meta-data/Nutri-Know_WP1%20metadata%20internal%20version.xlsx?d=w95e8309bfff0464b97a268c5357be4f0&csf=1&web=1&e=nydsIC

D1.4 Meta-database after initial analyses of the OGs outcomes e
30 June 2024 / ) NUTRI+«KNOW

Report on Need and Barriers for User Acceptance (due in M18). This will include detailed insights
into the needs and barriers faced by users, enhancing the database's utility in addressing specific
stakeholder challenges and providing a country perspective. By incorporating these results, the
executive meta-database will provide a more nuanced understanding of user acceptance issues,
facilitating the creation of more targeted and effective practical materials in WP3 and informing
communication strategies in WP4. To this end, the executive meta-database also supports and
promotes the further development of the practical meta-database.

3.2 Practical meta-database published on EU-FarmBook Platform

Beyond the executive meta-database aiming to guide the data use within and beyond the project
consortium, a public meta-database with more practical details is established under the cooperation
with the EU-FarmBook team. EU-FarmBook is a Horizon Europe project whose goal is to build an
online platform (i.e. EU-FarmBook Platform) to support knowledge exchange between EU projects
and practitioners in the agriculture and forestry sectors. Table 2 listed the key properties of the
metadata, brief instructions provided by the EU-FarmBook platform manual: the metadata guide
(Annex 1) and additional remarks for NUTRI-KNOW partners.

Table 2- Summary of the key properties in the metadata and brief instructions for the expected content.

Metadata Additional remarks for NUTRI-KNOW
Expected content

property partners
. Suggested formulation: Project
Title A short sentence or phrase being the acronym_Type and content of the

title of the Metadata. )
material

A short text of up to 500 words
Description | serving the purpose of the description
(summary) of the Metadata.

_ Suggested to highlight the involved value
A short list of keywords orkey | chain steps here; suggest limiting to

Keywords phrases separated by a comma (*,") | maximum 6 keywords
or semi-colon (“;”) separator.

The name/names of the In cases of more than one creator, the
Creator(s) | person/persons involved in the names can be separated by a comma
creation of the Metadata. (“,") or semi-colon (*;") separator.

It is mandatory to fill in the email address
of the creators on EU-FarmBook

The email/emails of the Platform; in case the email of the original
Email (s) person/persons involved in the creator is not available/consented,
creation of the Metadata. please fill in the email of OG coordinator
or the responsible partner from NUTRI-
KNOW.

In case materials are available in more
than languages, they can be uploaded as
attachments for the English version
under the same metadata

In case a full date is not available, the

Date of A full date provided in the form year of completion, provided in the form
completion | DD/MM/YYYY. YYYY, will suffice.

Language(s) Official languages in Europe

Funded by
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Expected content
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Additional remarks for NUTRI-KNOW

property

One or more of the purposes in the
following list:
access to data; communication;

partners

Intended dissemination; education/training;
purpose data storage/ processing; monitoring;
modelling; evaluation; decision-
making support; prediction/
forecasting; experimentation
The 12 engaged OGs are/were
conducted in 4 NUTR-KNOW member
Geographic | One or more of the countries in states: Spain, Belgium, .Ireland.and ltaly.
location(s) | Europe. However, the geographlcllocatlons of the
outcomes may not be limited to these
regions.
For example, the web inventory of the
Metadata An URL directing to the webpage from| project in which the Metadata has been
URL which the Metadata was initially made | created, or the platform in which the
available. Metadata has been made initially
available.
A category from the following list.
Category {document; slideshow presentation;
dataset; video; audio; image; software
application; dataset}.
Please check the description and
One or more types from each of the | examples in Annex 1: EU-FarmBook
Type listed types available per Metadata platform manual: the metadata guide
category
Top-level subject(s): One or more Please check the description and
subjects from each of the subject examples in Annex 1: EU-FarmBook
Subject listed in the manual platform manual: the metadata guide
Second-level subject(s): One or more | Please check the description and
subjects from each of the subject examples in Annex 1: EU-FarmBook
listed in the manual platform manual: the metadata guide
The URL of the license (e.g., The license to be assigned to a Metadata
https://creativecommons.org/licenses/ | by default is CC BY 4.0.
License by-sa/4.0/) or the license name (e.g.,
“Attribution-ShareAlike 4.0
International (CC BY-SA 4.0)").
File formats to consider for each Please check the description and
Format category of Metadatas are listed in the| examples in Annex 1: EU-FarmBook
manual platform manual: the metadata guide
File size A numerical value followed by the file
size unit (in KBs, MBs, or GBs).
NUTRI-KNOW - broadening the impact
. - .., | of EIP-AGRI operational groups in the
z;?'j]?t ﬁasr.:grt phrase providing the project's field of nutrient management: knowledge

exploitation and easy-to-understand
material for farmers and practitioners

Funded by
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Metadata Additional remarks for NUTRI-KNOW
—— Expected content partners
o NUTRI-KNOW
Project One or more words constituting the
acronym acronym of the project.
The URL of the project's official https://www.nutri-know.eu/

website or the link to the project's
Project URL| webpage in CORDIS (in the case of
EU-funded Research and Innovation
projects).

By 3 June, 95 metadata has been created for the existing materials in the 12 engaged OGs.
However, not all of them are suitable to be uploaded to the EU-FarmBook Platform, given that:

e The main objective of NUTRI-KNOW is to provide practical information for end-users in
an easy-understanding language, and thus increasing the impact of OG outcomes;

e The EU-FarmBook platform requires the uploaded metadata to be open access with the
original materials (in format of word, pdf, ppt, image, video or audio, ...) and the consent
of the creators.

Accordingly, the priority is given to the metadata with existing practical materials such as:

- Factsheets, practice abstracts, infographics or flyers that provide concise information in
easy-understanding language;

- Short (1-2 pages) report with practical information;

- Videos to introduce the outcomes and guide the implementation;

Materials such as full records of the webinar, event, etc. that are over 2 hours, or dedicated
deliverables, reports and scientific publications are not the priority at this stage, but they are
valuable for a longer-term impact after project implementation, therefore it is possible to upload
them at a later stage. There are also some materials that are relevant to the OG outcomes but not
in the scope of the EU-FarmBook platform, such as short-term practical information including event
notifications and social media posts, or individual photographs without informative descriptions.

As aresult, 70 of the listed metadata have been uploaded to the EU-FarmBook platform (see Annex
4). Figure 2 provides an example of the uploaded knowledge objects for OG RENURE.
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EU-FarmBook About Support To

€ Goback

@ ENVIRONMENT 4§ LIVESTOCK &) CROP FARMING

OG RENURE: Agronomic performance of manure-
derived ammonium salts as RENURE fertilisers

The EIP-AGRI Cperational Group RENURE alms to share acquired knowledge and
experience on the practical application of ammonium salts to farmers In Flanders and
The Netherlands. eventually helping to prepare the agricultural and herticultursl
sector for the use of these fertilisers by making the transition from research-based
field trials to a practical evaluation at the farmer's premises. This infosheet introduces
the manure-derived ammonium salts in the RENURE operational group, including the
production process via stripping and scrubbing, the general characteristics, the field
application performance; the economic assessment, and the relevant legal
frameworks,

[3 View Document & Dowrload or & Print

EIP OPERATIONELE GROEP RENURE

Contribution detail info

PUBLISHED ON
Trfrchaat PR

voor g van ammeniumzouten

18/03/2024
PROJECT
WAT ZIIN AMMONIUMZOUTEN?
NUTRI-KNOW

Ammaniumzouten worden uik de dunne fractie van mest of digestaat geproduceend door meddel van
“stripping-scrubbing’, soms ook ing' genoemd. In komen de termen
‘mesthraker’ en h " ook woor als

NUTRI-ENCW - BROADEMNING THE IMPACT CF EIP-
AGRI OPERATIONAL GROUPS IN THE FIELD OF
NUTRIENT MANAGEMENT: KNOWLEDGE
EXPLOITATION AND EASY-TO-UNDERSTAND
MATERIAL FOR FARMERS AND PRACTITIONERS

Ot proces bestnat ait bwes stappen:

= Tidens het strippingsproces word leche in het compaitiment geliazen om de gasvormige
ammoniak (NH:-N) t2 verwideren die wit de dunne fractie vimkomt door een stmgng van de pH
enyof de temperatuur.

»  Bijde scrubbing of ing wordt de = hucht afgevangen en wordt de "
reergesiagen door de lucht te wassen met een sterk sure oplossing, zoals swavelrur of
salpeterrur. Daarts wordt respectievelijk smmoniumsulfaat of -nitraat gevormd. Het stripgas
waarit de ammoniak is verwijderd, kan worden hergabrinkt in de stripper.

LOCATION
Belgium. Metherlands

(srurmna s scausaie |

CREATORS

Ines verleden

PURPOSE
Access ta Data, Dissemination, Educations Training,

Decision-making support

Figanir 1. Stiigping 2 RErrEE-iriect NITROMAN.

PRODUCTEIGENSCHAPFEN

De ammonumzoutoplossingen die aan het aind van het stnpping-sorubbingsproces antstaan, bavatten
stiketof (M) n veledig minerale vorm, net 2oalks h F tareien en b ke dus over sen
L00%, werk stikstof. De subkstofc waneart op bass van de procesomstandigheden
en de efficigntie. Het verkregen product & een lichtzure ammontumzotoplossing die 1007 minerale N
bevat zonder organsche deeltjes. De pH van de oplossing kan worden aangepast aan de behoeften van
bt gewas.

- i

FILETYPE

[ Document

AELATED LINKS
NUTRI-KNOW 03

KEYWORDS
processing technoloales

stripping and scrubbing

SHARE CONTRIBUTION

WX < @

FILE SIZE
306 kB

ORIGIN LANGUAGE
Dutch

Tertilizer produttion  application

Figure 2 - An example of metadata created for OG RENURE and uploaded to EU-FarmBook platform

Figures 3-6 provide a statistical summary of the metadata uploaded to the EU-FarmBook platform
in terms of the engaged OGs (Figure 3), the targeted regions (Figure 4), the official languages
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(Figure 5) and the involved topics (Figure 6). In summary, the uploaded metadata covers 5 of the
6 topics (Crop farming, Livestock, Environment, Economics, Society), mainly targeting farmers and
practitioners in six regions (i.e. The Netherlands, Flanders (Belgium), Ireland, Catalunya (Spain),
Toledo (Spain), Emilia Romagna (ltaly)). The practical materials included in this meta-database
were written in five official languages (Dutch, English, Catalan, Spanish, Italian), containing a
variety of easy-to-understand, practice-oriented knowledge in the formats of document, slideshow
presentation, image and video, etc.

MOPS

Duncannon Blue Flag Farming & Comunities Scheme
Biorefinery Glas

Grass2Algae

Pocketboer Il

RENURE

STRUVITE

Gas Loop

SOS Aquae

FERTICOOP-GO

Manure management tool

Acronym of the engaged OGs

0 5 10 15 20
Numbers of metadata uploaded to EU-FarmBook platform

Figure 3 — Numbers of metadata provided by the engaged OGs that have been uploaded to EU-FarmBook platform
6%

11%

1%
B The Netherlands H Flanders (Belgium) m Ireland
Catalunya (Spain) m Toledo (Spain) M Emilia Romagna (Italy)

Figure 4 — Distribution of the geographic location(s) targeted by the 70 uploaded metadata that
have been uploaded to EU-FarmBook platform
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B Dutch mEnglish m Catalan Spanish  m Italian

Figure 5- Usage of the official languages in the 70 uploaded metadata that have been uploaded to EU-FarmBook

platform

1%

B Crop farming m Livestock m Environment © Economics M Society

Figure 6- Involvement of the defined topics in the 70 metadata that have been uploaded to EU-FarmBook platform

The practical meta-database, presented as knowledge objects and published on the EU-FarmBook
platform, serves as a professional and user-friendly repository. It will be regularly updated to ensure
it remains a valuable and up-to-date resource for external stakeholders. The potential sources of
materials for continuous updating includes:

Existing informative materials from 12 engaged OGs: Comprehensive content from the
12 OGs that have not been uploaded to the EU-FarmBook platform, including scientific
publications, deliverables, webinar recordings, and other relevant documents.

Including the newly created practical materials from WP3: Practical materials such as
booklets and practice abstracts created in WP3 based on the executive meta-database will
be added. These materials will translate complex data into user-friendly formats, such as
guides, best practice manuals, and instructional videos. Not only that, a substantial part of
these materials will be translated into all the languages of the project partners to increase
its diffusion given that it has emerged that linguistic barriers can limit the amplification of
the OGs innovations.

Additional materials from WP4 activities: including the audio-visual materials developed
for Massive Open Online Courses (MOOCSs), recordings and materials from the planned
webinar series for each of the six steps of the nutrient value chain, journalistic articles for
the stakeholder interviews, materials and reports of the six in-service short trainings as well
as one train-the-trainer course to be conducted in each of the four member states (ES, IE,
BE, IT).
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4. Conclusions and future perspectives

This deliverable describes the establishment of two comprehensive meta-databases:

- The executive meta-database consists of the basic information of the 12 engaged OGs,
current farming practices and different analytical data obtained in NUTRI-KNOW project. The
information in this database can directly support the NUTRI-KNOW consortium in developing
practical materials and effective communication strategies, facilitating better coordination and
synergy among different WPs, ensuring that all project activities are informed by the latest
data and insights.

- The practical meta-database, published on the EU-FarmBook platform, showcases the
individual final outcomes related to each OG in attractive and widely accessible formats. This
database aims to support stakeholders in making better-informed decisions based on
comprehensive data and successful case studies, facilitating the uptake of new technologies
and practices by providing clear, practical guidance and support. By cooperating with EU-
FarmBook project to create an EU-wide open-source interactive database, the practical meta-
database also bridges gaps between research outcomes and practical implementation,
externs the outreach to a diverse stakeholder group, thus significantly enhancing knowledge
exchange within and beyond NUTRI-KNOW project.

These two meta-databases will be continuously updated to maintain an up-to-date and dynamic
resource for stakeholders. The executive meta-database will be updated with new results from T2.3,
based on the D2.3 Report on the need and barriers for user acceptance finalised by M18. The
practical meta-database will be further extended by incorporating existing materials from the 12
engaged OGs that have not yet been uploaded to the EU-FarmBook platform, as well as new
analyses, reports, or records created during the implementation of NUTRI-KNOW activities.

In addition, the EU-FarmBook team is developing a dashboard on the platform to support projects
contributing to its database, with the NUTRI-KNOW project being a significant contributor. This
dashboard is anticipated to provide detailed metrics on user engagement with NUTRI-KNOW's
knowledge objects, including the number of clicks and downloads, average duration of engagement,
and links to other projects based on keywords or subtopics. Such a data tracking and analysis
approach will facilitate a deep understanding of the impact of NUTRI-KNOW outcomes.
Furthermore, the dashboard can increase the visibility of NUTRI-KNOW's contributions within the
EU-FarmBook platform and foster enhanced collaboration with other projects.

:**'.* Funded by
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Annexes
Annex 1 EU-FarmBook platform manual: the metadata guide
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EU-FarmBook

Guide to the
EU-FarmBook metadata

Explaining the metadata used in the EU-FarmBook
platiorm for Knowledge Object description
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1. Preface

The EU-FarmBceok platform is the point of reference for agriculture and forestry related
content and information targeting the Agricultural Knowledge and Innovation Systems
networks (AKIS) that exist at the regional, national, and EU levels, It provides access (o
outputs of Research and Innovation projects funded by EU Framework Programmes
{Horizon 2020 and Horizon Europe), Operational Group projects, as well as material from
national and/or regional platforms for practice. These outputs are grouped into seven (7)
broad categories relating to the format into which information is being conveyed: (i} text
documents; (ii) slideshow presentations; (iii} videos; (iv) audios, (v} images; (vi) software
applications; and (vii) datasets. Knowledge Objects is the term used to refer to the digital
(practice-oriented) material pertaining to the above categories, which is delivered from
the EU-FarmBook platform.

This document presents and explaing the information needed for the description of each
of the Knowledge Objects hosted in the EU-FarmBook platiorm. This information is called
metadata and is important for the efficient storage of Knowledge Objects in the platform,
as well as their search and retrieval by the platform users. In tha next section, accounts
of what metadata is, and what it is used for, are given. Section 3 presents and explains
the metadata of the EU-FarmBook platform. An illustrative example is provided in Section
4 to make clear the use of the EU-FarmBook platform metadata and details on the values
of specific metadata are provided in the Annexes of the document.

2. What is metadata and what do we need it for?

Metadata is information about a Knowledge Object (document, presentation, video, etc.)
that helps index it in the EU-FarmBook platform and deliver it to the platform users. It 1s
background information that the users of the EU-FarmBook platform should be provided
with to make decisions about whether the Knowledge Object is relevant to their needs
and interests. Describing Knowledge Objects with the “correct” metadata is of utmost
importance as it can facilitate successful searches of Knowledge Okjects in the EU-
FarmBook platform.

Examples of metadata include the creator{s) of a Knowledge Object, the Knowledge
Object’s title, as well as keywords or subject labels stating what the Knowledge Object
is about. Metadata should be easily interpreted so as to efficiently categorise Knowledge
Objects and make them easier to find and collect.

3. EU-FarmBook metadata for Knowledge Object
description

The EU-FarmBeok metadata has been identified as the minimum set of information that
is considered as a "must have” for the adequate description of the Knowledge Objects
hosted in the EU-FarmBook platiorm. All metadata have been defined using existing and
well-known ontologies and vocabularies. |n the following subsections, a brief explanation
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for each of the EU-FarmBook’'s metadata is provided. Expected values are mentioned,
as well as an indication about whether each of our metadata is mandatory or optional.

31, Title
Explanation: A descriptive name provided to the Knowledge Object by its creaton(s).
Is required: Mandatory.

Expected value{s}: A short sentence or phrase being the title of the Knowledge Object.

3.2. Description

Explanation: A short textual summary of the content of a Knowlaedge Object, or what the
Knowledge Object is about. In the case of Knowledge Objects that are documents, their
description can be the abstract of the document (if there is an abstract available).

Is required: Mandatory.

Expected value{s): A short text of not more than 100 words serving the purpose of the
description (summary) cf the Knowledge Object.

3.3. Keywords

Explanation: A list of words/phrases providing indications of what the Knowledge Object
iz about. They need to be indicative of the Knowledge Object’s information and content,
thus enabling search and findability by the EU-FarmBook platform users.

Is required. Mandatory.

Expected value(s): A short list of keywords or key phrases separated by a comma (",")
or semi-colon (",") separator.

3.4. Creator(s)
Explanation: The perscn(s) involved in the creation of a Knowledge Object.
Is required: Mandatory.

Expected value(s): The name/names of the personipersons involved in the creation of
the Knowledge Object. In cases of more than one creator, the names can be separated

R

by a comma ("."] or semi-colen (") separator.

3.5. Language(s)

Explanation: The language in which the Knowladge Object can be accessed and used
{for instance, in the case of software applications} or in which its content is available.

Is required: Mandatory.

Expected value{s): Language from the list of languages officially spoken in Europe.
{Bulgarian; Croatian, CGzech; Danish; Dutch, English; Estonian; Finnish; French;
German, Greek; Hungarian; Irish; [tallan; Lalvian; Lithuanian; Maltese; Polish;
Portuguese; Romanian; Slovak; Slovenian; Spanish; Swedish}.
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3.6. Date of completion

Explanation: The date on which the creation of a Knowledge Object was completed. It
Is a useful piece of information considering the pace at which new project results become
available and how quickly they get outdated.

Is required: Mandatory.

Expected value{s}: A full date provided in the form DD/MM/YYYY . In case a full date is
not available, the year of completion, provided in the form YYYY, will suffice,

3.7. Intended purpose

Explanation: The purpose for which the Knowledge Object was created. Starting from
the assumption that not all Knowladge Objects have the same purpose, making their
purpose known can help the identification of content and information of usefulness to the
EU-FarmBook platiorm users.

Is required. Mandatory.

Expected value(s): One or more of the purposes in the Tollowing list.

{access to data; communication; dissemination; educationftraining, data storage/
processing; monitoring; modelling; evaluation; decision-making support; prediction/
forecasting; experimentation}.

3.8. Geographic location(s)

Explanation: The geographic location(s) the content of a Knowledge Object relates te.
Providing information on the location or locations the content of a Knowledge Object is
related helps users of the platform find information of relevance to where they are being
located, and thus what information and content they would be interested in accassing.

Is required: Optional,

Expected value{s): One or more of the countries in the following list.

{Aland Islands; Albania; Andorra; Austria; Belarus; Belgium, Bosnia and Herzegoving;
Bulgaria, Croatia; Czech Republic; Denmark; Estonia; Faroe Islands; Finland; France;
Germany; Gibraltar; Greece; Guernsey; Hungary,; Iceland; Ireland; |sle of Man; [taly; Jan
Mayen; Jersey, Latvia; Liechtenstein; Lithuania; Luxembourg; Malta; Moldova; Monaco;
IMontenegro; Netherlands; Norway, Poland; Portugal; Reputblic of Northern Macedonia;
Romania; Russia; San Marino; Serbia; Slovakia; Slovenia; Spain; Svalbard; Sweden;
Switzerland; Ukraine; United Kingdom; and Vatican Gity}.

3.9. Knowledge Object URL

Explanation: The link to the web location where the Knowledge Object was initially made
available.

Is required: Optional.

Expected value{s): A URL directing to the webpage from which the Knowledge Object
was initially made available {(e.g., the web inventory of the project in which the Knowledge

5
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Object has been created, or the platform in which the Knowledge Object has been made
initially available).

3.10. Category
Explanation: The category to which the Knowledge Otject belongs.
Is required: Mandatory.

Expected value: A category from the following list.
Idocument; slideshow presentation; dataset; video, audio; image; software application;
dataset}

3.11. Type

Explanation: The type that the Knowledge Object belongs to Knowledge Objects in the
EU-FarmBook platiorm are also associated with various types depending on the content/
information they convey. There are specific types of Knowledge Objects per Knowledge
Object categary.

Is required: Mandatory.

Expected value(s): One or more types from each of the following lists of types available
per Knowledge Object category

Knowledge Object Category  Associated types

article in conference proceadings; book; booklst; brochure;
chapter in editad volume,; deliverable report; factsheet; flyar;
handbook; guide; journal article, manual milestone report;
nawslatter; policy brief; practice abstract, pross releass;
review document report/paper; technical/technology article;
technical information/ specifications card; thesis; tutorial
decision-making presentation; educationalAraining
Slideshow presentation presentation; guide, informative presentation, mativational
presentation, wtorial

case study, documentary video, educational/training video,;
avent capturing video, guide; interview video;

Video presentation/live talk capturing video; product/festure
review viden; guestion-and-answer video, simulation video,
testimonial; tutorial/how-to viden, viog; webinar

audio magazing; commentary; educationaltraining podcast;
gvent capturing podcast; guide; intenisw, on-demand
seminar; panel discussion; guestion-and-answer podcast,
solo podcast; tutorial

chart/graph;, infocraphic; interactive figura/image; interactive
map, static figure! image; static map

Al softwara: business software; data repository/datebase;
data analysis software; decision suppoit tool;

Software application aducationaltraining software; Farm Managament
Infornmation System (FMISY, game; saentific softwars;
simulation

Document

Audio

Image

Funded by

the European Union 22




D1.4 Meta-database after initial analyses of the OGs outcomes o
30 June 2024 - ) NUTRI-KNOW

% EU-FarmBook Guiide o EU-FarmBook metadata

auditory data; crop-releted data, geospatial data; graph-
related data; imagery data; input-related data; network-
related data; temporal data; textual data; viden data;
weathar/climate data; yield-relaled data

Dataset

Explanations of the types of Knowledge Objects available per category are available in
the Annex.

3.12. Subject

Explanation: |tis the Knowledge Object's subject (topic). A Knowledge Okject may have
more than one subject. To capture subjects in an as detailed way as possible, we define
subjects at two levels of detall (top-level subjects and second-level subjects).

Is required: Mandatory.

Expected value{s): One or more subjects from each of the following subject lists,

Level Subjects defined

Top-level subjects | Crop famming; livestock; forestry, environment; society; economics

Agroecolngy; AKIS; animal hushandry and welfare; aquaculture;
hindiversity and nature management; binomass production; climate and
climate change, competitivensss; crop rotation/crop diversification;
digitalisstion; energy managemeant; famm diversification/new businass
models; farming equipment and machinery, farmingforesty
compatitivenass; fadtilisation and nutrents management; food
guality/processing and nutrition, geneatic resource; landscape/dand
management; organic farming; pest/diseass control, plant production
and horticulturs; soil managementfunctionality; supply chain,
managemeant, and consumption; waste, by-products, and residues
management

Second-level
subjects

Explanations of the subjects available both at the top-level and second level are provided
in the Annex.

The subjects defined at the second level are associated with top-level subjects as shown
in the table below.

Top-evel subject  Associated second-level subjects

Agroecology; AKIS; biodiversity and nature management; biomass
production; climate and climate change,; competitiveness; crop
rotation/crop diversification; digitalisation; energy management; fanm
diversification/new business models; faming equipment and

Crop farming meachinery, farming/forestry competitivenass, fertilisation and nutrients
management; food guality procassing & nutrition, genetic resource;
organic farming; pest/disease control, plant production and horticulture,;
soil managementfunctionality, supply chain, marketing & consumption;
waste, by-products & residues management

Agroscology; AKIS; animal husbandry and welfare;, aguaculture;
Livestock biodiversity and nature management; biomass production; climate and
climate change; competitiveness; digitalisation; energy management,

7
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Forestry

farm diversification/new business models; fanming/forestry
compeatitivenass; famming equipment and machinery; food guality
processing & nutrition; genetic resource; organic faming; pest dissase/
control; plant production and horticulture; supply chain, marketing &
consumption; waste, by-procucts & residues management
Agroscology; AKIS; biodiversity and nature management; biomass
production; climate and climate change; competitiveness; digitalisation;
energy management; fanm diversification/naw busingss models;
farming eguipment and machinery, farming/forastry competitivensss;
genstic resource; landscapa/land managsment; pest/disease control,
soll managementfunctionality, waste, by-products & residues
management.

Environment

Agroecology; AKIS, animal husbandry and welfare; aguaculture,
biodiversity and nature management; biomass production; dimats and
climate changs; compstitivensss; crop rotation/crop diversification;
digitalisstion; energy management; famm diversification/new business
modeals; farming/forestry competitiveness; fartilisation and nutrients
meanagement; food quality processing & nutrition, genetic resource;
lard scape/land maragement; organic farming; pest/disease control;
plant production and horiculture; soil managementfunctionality;, supply
chain, marketing & consumption, waste, by-products & residues
management

Society

Agroscology; AKIS; animal husbandry and welfare; biodiversity and
nature managemant biomass production; climate and climate changs;
compeatiiveness; digitalisation; snergy management; famm
diversification/new business models; farming/forestry competitiveness,
food guality processing & nutrition; genetic resource; landscape/land
management; organic farming; pest/disease control plant production
and horticulturs; soil managementfunctionality; supply chain,
marketing & consumption, wasts, by-products & residues management

Economics

Agroecology; AKIS; animal husbandry and welfare; aguaculture;
biomass production; climate and climate change; competitiveness.
crop rotation/crop diversification; digitalisation; energy management;
farmn diversification/new businass models; fanming eguipment and
machinery; farming/forestry competitivenass; ferdilisation and nutrisnts
management; food quality processing & nutrition, genstic resourcs;
land scape/land maragement; organic farming; plant production and
horticulture; pestidisease control; soill managementfunctionality;
supply chain, marksting & consumption; wasts, by-products & residuss

managemeant

Explanations of the types of Knowledge Objects available per category are provided in

the Annex.

3.13. License

Explanation: The license under which the Knowledge Object is made available, which
specifies terms and conditions of the Knowledge Cbject's (re-Juse.

Is required: Mandatory.
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Expected value({s): The URL ofthe license {e.g., hitps:ffcreativecommeons.orgflicenses/
by-sa/4.0/) or the license name (e.g. "Attribution-ShareAlike 4.0 International (CC BY-
SA4.0Y"). The license to be assigned to a Knowledge Object by defaultis CC EY . Other
Creative Gommons licenses to consider are;

« CC BY-SA (Attribution-ShareAlike 4.0 International)
= CC BY-NG (Attribution-NonCommercial 4 .0 International)

¢ CC BY.-NC.SA (Atiribution-NonCommercial-ShareAlike 4.0 [nternational)
+ CC BY-ND (Attribution-NoDerivs 4.0 International)
e CC BY-NG-ND (Attribution-NonGommercial-NoDerivs 4.0 International)

Details are available at the website of Creative Commons {https:ffereativecommons.org/
share-your-workfcclicenses/).

3.14. Format
Explanation: The file format in which the Knowledge Object is available.
Is required: Mandatcry.

Expected value(s): File formats to consider for each category of Knowledge Objects are
listed below.

Knowledge Object Category  Associated types
tut; csv; htm/html, markdown; dvi; dbk; xml; epub; Tb2; fbz;

L doe; doem; docx; odt; fodt, oxps, xps; pof; ps
Slideshow presentation pdf; potm; potx; ppt, pptx
Dataset sh.p,' shx, dbf; prj; sbx; sbn; tif; thw, dwg; gml, mdb; mif;, kml;
ai; dxf, svg
i drg; mkv, mk3d; mka; mks; mp4; m4e; mdp; m4b; m4r;
Video ) i :
mdv; webm; ogv, ogg
Audio mda, caf, flac; mpe, mp+, mpp, Mmp3, bil, ogg, ogy, nga,
DgX, 0QIN, Spx, DPUS, SPX, Wv
Ima png; apng; Wi, gbr; gif; jp2 J2k; Jpf, Jpg, JpX; jpm; MjZ; mng;
ge : : . ; . figE. :
exr, pdf, png; svg, svgz, Uff; webp, xpm
3.15. File size

Explanation: The size of the digital file through which the Knowledge Object is available
(e.g., In KBs, MBs, or GBs).

Is required: Mandatory.
Expected value(s): A numerical value followed by the file size unit (in KBs, MBs, or
GBs).

3.16. Project name

Explanation: The name of the project that is the source of the Knowledge Object {i.e.,
the project in which the Knowledge Object has been created).

9
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Is required: Mandatory.

Expected value{s): A short phrase providing the project’s name.

3.17. Project acronym

Explanation: The acronym of the project thatis the source ofthe Knowledge Object (i.e.,
the project in which the Knowledge Object has been created).

Is required:; Mandatory.

Expected value(s): One or more words constituting the acronym of the project.

3.18. Project URL

Explanation: The URL of the official website of the project or the link to the webpage of
the project in CORDIS (in the case of EU-funded Research and |nnovation projects).

Is required. Mandatory.
Expected value{s): A URL,

4. An illustrative example of metadata use

In this section, we provide an example of a [
PRODUCTIVE USE OF THE

Knowledge Object. The Knowledge Object is a RTINS (o157

prrtuties i

factsheet from the AFINET Thematic Natwork.
The title of the Knowledge Object as it appears ——r

on the first page is: "Productive Use cf the Tree | “seeneciomeer
Row Understorey”. This is the value to assign | -
1o the "Title” metadata property’,

Apart from the title, we also need to provide a
short textual description (a short summary) of
the Knowledgs Cbject’s content. Let us assume
that this summary is provided by the following
piece of text: "FPlanting frees info arabie or
vegefabie fields means thaf land is faken out of
annual production; depending on the design of
the system, ihis could be up fo 25% of fhe
cropping area. Establishing understorey crops
can provide income in the short term before the
rees reach a productive stage, increase
diversity and overall productivity.” This text is the value to assign to the "Description”
metadata property.

nos

The keywords associated with the factsheet are: "diversification”, "silvoarable”, “tree
row”, "crops”, and "understerey”. It is important to consider the order in which the

"We use the term “metadata property” to refer to one of the metadata used to describe Knowledge
Ohjacts in the EuFarmBook platform.

10
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keywords will be provided, starting from the one that best indicates what the content of
the Knowledge Object relates to. They can be assigned as values 1o the "Keyword(s)"

Hom L

metadata property by having then separated by a comma °." or a semi-colon ™.

The creators of the Knowledge Object are Jo Smith and Sally Westaway. These are the
names to be provided as values to the "Creator(s)” metadata property. The language in
which its content is available is English.

The document was created on the 1st of March 2018, Therefore, the value to assign to
‘Date of completion” is "01/03/2018". The factsheet has besn created for communication
purposes, meaning that "communication® is the value fo assign to "Intended Purpose”.
Our Knowledge Object describes solutions related to crop diversification tested in Spain
and Portugal (as made evident from the descriptions provided in the document). So, the
names of these fwo countries should be provided as values to "Gesgraphic Location(s)".

The URL to provide as value to the metadata property "Knowledge Cbject URL" is the
URL from which the factsheet was initially made available:

hitps:feural.isa.utl. ptiiles/pub/20190528 Tacisheel 14 en web. pdl

It is a document, which means that "document” is the value to assign to "Category”. The
value of the "Type" mstadata property is "facishest”.

In the case of our example, the Knowledge Object subjects at the top level are: “Forestry”
and "Environment” {more than one subject are allowed) The second-level subject of the
Knowledge Objectis: "Farmingforestry competitiveness”.

Next, we need to provide the license under which the Knowledge Object gets available.
The license makes explicit the way(s) in which the Knowledge Object can (and needs to)
be (re-jused by any interested parties. In our example, the license is CC BY 4.0, This is
the value to provide to the "License” metadata property.

The size of the file through which the Knowledge Object becomes available is 1.3 MBs.
The file format is "pdf’. The acronym of the project in which the Knowledge Object was
created is "AFINET". The full name of the project is "Agroforestry Innovation Networks®.
The URL of the project page in CORDIS is hitps://cordis.europa.eu/project/id/727872
{the link to the webpage of a project in CGORDIS can be provided instead of the URL of
the official website of the project).

The metadata values of our example Knowledge Object are summarised in the following

table.
Title Productive Use of the Tree Row Understorey

Planting trees into arable or vegetable fields means that land is
taken out of annual production; depending on the design of the
system, this could be up to 25% of the cropping area. Establishing
understorey crops can provide income in the short term before the
trees reach a productive stage, increase diversity and overal
produdtivity.

Description
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Keywords diversification; silvoarable; tree row; crops; understorey

Creator(s) Jo Smith; Sally Westaway

Language(s) English

Pageal 01/03/2018

completion

Intended purpose Communication

gzggganﬁg;c Portugal; Spain
g'l;?::'teggi https: /euraf isa utl ptfiles/pub/20190520 factsheet 14 en web pdi
Category Documeant
Type Factsheet
Top-level subject(s): Forestry; Environment
Subject T
Second-level subject(s): Farming/forestry competitiveness
License https:/fcreativecommons .orgflicenses/by/4.0f
Format pdf
File size .1.3 MBs
Project name Agroforestry Innovation Networks

Project acronym AFINET

Project URL https:/fcordis.europa.eu/project/id/7 27872

5. Annex

5.1. Knowledge Object type

5.1.1. Documents

Type Description

A research paper presented in a conference by one {or
more} of its authors,; after the end of the conference, the
paper is published in the conference proceedings (i.e., an
edited volume with all the papers presented in the

Article in conference
proceedings

conference).
Book A digital version of a book.
Booklet A small book or group of pages.
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Brochure

A digital document (of limited size in terms of its number
of pages) containing pictures and information on a
preduct or a company (or, in our case, a Multi-Actor
Project).

Chapter in edited
volume

A document presenting research work, which has bean
included in a book {edited volume) containing chapters
from varioug contributors. This edited volume usually
addresses a specific research topic. An example of a
chapter in an edited volume is provided here

Deliverable report

A document used 1o report the work done in a projedt as
part of one, or more, tasks, which has led to some
results.

A document containing detailed information, for the

Eachhect public, about a product or service.
A form of paper-based advertisemeant intended for wide
Flver distribution and typically distributed or posted in a public
y place handed out to individuals or sent through the mail.
This document type is very close to the "brochure” type.
Handbook A boolf |!1clud|ng ||'.1stluc_t|ons on h_ow to use something or
information about a particular subject.
Cuide A bock that gives the most important information about a

particular subject.

Journal article

A piece of writing documenting the process and results of
a research effort, which is published in a scientific
journal. An example of a journal article is available here.

Manual

A bock giving instructions or information.

Milestone report

A document used to report the work undertaken in a
research project, which has resulted in the achievement
of a milestone (milestone = a significant stage or event in
a develcpment process).

A short official statement or broadcast summary of news

Newsletter issued periodically to the members of a soclety or other
organisation.
A policy briefis a concise summary of a particular issue,
the policy options to deal with it, and some

Policy brief recommendations on the best option. Itis aimed at

govemment policymakers and others who are interested
in formulating or influencing policies.

Practice abstract

A document used to disseminate the results of the
preject in @ concise and understandable way to the
practitioners. An example of a practice abstractis
available here,

Press release

A press release Is an official statement delivered ©
members of the news media for the purpose of providing
information, an official statement, or making an
announcement. Press releases can be delivered to
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Review document

members of the media physically on paper and
electronically.

A document used with the aim to provide a review of
some piece of work (review = a formal assessment of
something with the intention of instituting change if
necessary).

Report/paper

A document containing an account given on a particular
matter, after thorough investigation or consideration, by a
person or body. The information presented is usually
supperted by strong evidence.

Technical/technology
article

Technical information/
specifications card

This is usually a document presenting a technical topic,
and typically the article drills down into some low-level of
detail,

A document presenting a list of technical information
about a product or service by having the layout of a
‘card".

Thesis

A piece of writing involving original study of a subject,
esp. for a college or university degree.

Tutorial

A document showcasing how to use a product or service

in a series of steps.

5.1.2. Slideshows/presentations

Type Description

Decision-making
presentation

A presentation developed and used with the aim to
facilitate decision-making purposes. In this case,
however, decision-making is facilitated by the display and
analysis of facts/data/results. It does not draw on the
emotional factor as in the case of motivational
presentations.

Educational/training
presentation

A presentation developed and used for
educaticnaltraining purposes in an educational’ training
event'session,

A type of presentation providing information and/or

presentation

Guide instructions to help a person understand or execute
something.
This type cf presentation is used to present spegcific
information to specific audiences for specific goals or
Informative functions. Informative presentations are often analytical

or involve the rational analysis of infermation. Sometimes
they simply "report the facts” with ne analysis at all, but
still need to communicate the information in a clear and
concise format.

Motivational
presentation

A presentation aiming to provide its audience with the
incentive to do something specific (e.g., make a decision,
fake an action, etc.).

Problem-solving
presentation

A presentation created and used with the aim to provide
help on how to solve a problem.
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Tutorial (similar to A presentation type providing practical information about
guide) a specific subject.
5.1.3. Videos

Type Description

| Avideo providing detalled Information about the
Case study development of a person, group, or thing, especially in order
to show general principles. See example here,

A video presenting facts and information about a subject. For
Documentary video | instance, a documentary video on animal communication,
See exampla here.

Educational/training A video that has been developed for educationaltraining
video purposes. See example here.

A video recording of an event. As an example, case, we may
refer to the video recording of the consortium meeting of a
project. See example here,

A video that gives you the most important information about
Guide a particular subject. For instance, a travel guide available as
a video or a wine guide available as a video.

Event capturing
video

Interview video A video recording of an interview event. See example here.
Presentation/live | A video recordi'ng of a discussion of two or more peop'le. See
talk capturing video | example here.

Product/eature A video presenting the basic features of an object/product/
review video device. See example here.

A video where a persen responds to a number of questions
posed by a live audience or being made available in another
| way. See example here.

A video presenting a model of a real activity or phenomenon,

Question-and-
answer video

Simulation video created for training purposes or to solve a problem. See
example here.

Testimonial A video presenting a person's statement extolling the viriue
of a product/service or something else. See example here.

Tutorial/how-to A video showing how to use or do something in a serias of

video easy stages.

Viog A record of someone’s thoughts, opinions, or experiences
that hefshe films and publishes on the infermet.

Webinar The video recording of a seminar session that has taken
place online (i.e., a webinar).

5.1.4. Images

Description

« A chartis a sheet providing information in tabular form.

Chart/graph Chart examples are available here.
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« A graph isa diagram (e.g., a series of che or more points,
lines, line segments, curves, or areas) representing the
variation of a variable in comparison to ong or more other
variables. Graph examples are available here.

A collection of imagery, charts, and minimal text providing an
Infographic easy-to-understand overview of a topic. Infographic examples
are available here.

Interactive A figure or image that makes use of motion-related aspects.
figure/image See examples here.
Interactive map Interactive map examples are available here.

A display of informaticn through various lllustration means
Static figure/ (e.g., colours, lines, borders, arrows, photographs) that does
image not employ any motion-related aspects. Examples are

available here.

A reprasentation usually on a flat surface of the whole or a part
of an area/a diagram or other visual represzantation that shows
the relative position of the parts of something. Examples of
static maps are available here.

Static map

5.1.5. Audios

Type Description

| A podcast that incorperates a range of different thematic

Audio magazine
g units as a magazine does.

An audio object/podcast containing opinions or explanations
of an event or situation,

An audio object/podcast that has been developed and used
for educationalfraining purposes in the context of an

Commentary

Educational/training

podeast educationalitraining event/session.
Event capturing An audio object/podcast created with the aim to record an
podcast event. [tis an audio documentary of this event.
linberview Thls t};pe of audio objectipodcast is to provide the recorded
interview of some person.
An audio object/podcast that has been created with the
On-demand purpose to record a seminar/training sessicn. The recorded
seminar session ig then available to any interested individual cn

hig/her demand.

An audio object/podcast recording a group of people
gathered together to discuss a topic In the presence of an
audience Pangls usually include a moderator who
coordinates the discussion and sometimes elicits audience
questions, with the goal of being informative and
entertaining.

Panel discussion

An audio object/podcast used to record the responses of an
expert to the questions asked by another person who is in
| charge of the Q&A session.

Question-and-
answer podcast
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This is a common type of audio object/podcast and it is often
Solo podcast used by people who have expertise in a certain area and
want to share with an audience,

An audio object/podcast providing instructiong on how to use
Tutorial/quide a product, or undertake a process, in a series of easy
| stages.

5.1.6. Datasets

Type Description

Auditory data An auditory dataset contains audio-related data.

Crop-related datasets contain values associated with
Crop-related data variables of interest to the growing of crops and crop
| production.

According to the Cambridge online dictionary, the term
“geospatial” is used to denote data and information
identifying where particular features are on the earth's

Geospatial data surface, such as oceans and mountains. Thus, a set of
geospatial data contains records that have locational
information tied to them such as geographic data in the form
of coordinates, address, city, or ZIF code.

The term “graph-related data” is used to denote any dataset
available in the format of a graph. There may be various

Graph-related data | sources from which a graph-based dataset may have
originated from. Well known examples of such datasets are
Knowledge Graphs.

A dataset that has images as its records. These images may
Imagery data show, forinstance, plants infected by various diseases,
which can be used for precision ¢rop protection applications.

A dataset of this type contains data in various formats, which

Gigiisralatad daia relate to the inputs applied to a crop.

This dataset type has similarities with the graph-related
dataset type given the fact that from a mathematical
Network-related perspective graphs and networks are defined upon similar
data thearetical foundations. Network-based data may convey
information about network structures such as relationships
and interactions among stakeholders in a value chain.

Sets of temporal data contain data that represents a state in
time. Temporal data is collected and utilised for purposes
such as the analysis of weather pattems and other

Temporal data environmental variables, monitoring traffic conditions,
studying demographic trends, etc. Data relating to this type
may be collected manually, by using sensors, or generated
from simulation models.

Textual data originate from plain text. [t is an unstructured
Textual data type_of data h_avinq th_e potentia_il to reveal useful insights
relating to various variables of interest. Natural Language
| Prosessing (NLP) is a continuously growing research field in

17
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the domain of computational linguistics that involves
research in models and techniques used to process textual
data.

Video data relates to data that can be potentially extracted or
relating to video recordings.

In the case of this type of datasets, we are dealing with data
Weather/climate relating to the weather and climatic conditicns affecting a
data geographic region. This data may become available from
weather stations and satellite s.

This type of dataset contains data about the yield of a crop.
. Historical yield-related data may be potentially used
SRR (together with data of other types) to proceed to yield
| estimations. This type of data has a temporal dimension.

Video data

5.1.7. Software applications

Type Description

This type relates to software applications deploying Artificial
Intelligence algorithms/models. As an example, we may refer
to chatbots or Q8A tools the use of which allows the user to
verbally pose queries {e.g., Amazon Alexa).

Al software

This type relates to software developed to support various
business processes. As an example, we may referto
software applications used for storing and information about
the customers of a business. This type of software is usually
developed by software development vendors and made
available through license purchase.

| Software applications used for performing various types of
data analysis. YWEKA is a well-known data analysis
application.

This software application type relates to systems used to
Data store data/information of various types of importance to an
repository/database | organisation. SQL and NoSQL systems are two prominent
paradigms of such applications.

Business software

Data analysis
software

A Decizion Support Tool or Decision Suppart System is an
information system used with the aim to support decision-
making processes. This type of software applications serve
the management, operations and planning levels of an
organisation and help people make decisions with regard to
problems that may be rapidly changing and that cannot be
easily specified In advance.

Decision support
tool

Educational/training Software applications that have been specifically developed
software for education and training purposes.

Farm Management The acronym FMIS stands for Farm Management ‘

: Information System. A Farm Management Information
Information System : ; ; :
(FMIS) System is a management information system designed to

assist agricultural farmers to perform various tasks ranging
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from operational planning, implementation and
| documentation fer assessment of performed field work.

The term game is used here to refer to a video game
developed with the aim to support training and educational
purposes. This kind of educationalftraining video games are
termed as serious games. The reason for not including this

Game type into the educationalitraining scftware apgplication
category is because of their prominent role in
educationaliraining contexts. A serious game is a game
designed for a primary purpose other than pure
entertainment.

This type includes software applications developed with the
Scientific software | aimto support scientific purposes. As an example, we may
refer to bicinformatics software.

A simulation is a software application developed with aim to
Simulation deliver an approximate imitation of the operation of a
| process or system that represents its operation over time.

5.2. Subject
5.2.1. Top-level subjects

Type Description

| The cultivation of plants for food, animal feed, or other

Crop farming commercial uses.

The activity of raising domesticated animals in an agricultural
Livestock setting to produce labour and commodities such as meat,
eggs, milk, fur, leather, and wool.

Managing and using trees, forests, and their associated
rescurces for human benefit.

The natural environment encompasses all living and non-
Environment living things occurring naturally, meaning in this case not
artificial.

Forestry

People in general thought of as living together in organized

Roakty communities with shared laws, traditions, and values.

Economicg focuses on the actions of human beings, based
on agsumptions that humans act with rational behaviour,
seeking the most optimal level of benefit or utility. The
building blocks of economics are the studies of labour and
trade. Since there are many possible applications of human
labour and many different ways to acquire resources, it is the
task of economics to determina which methods yield the best
resuits.

Economics

5.2.2. Second-level subjects

Type Description

19
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Agroecology

Agroecology is a holistic and integrated approach that
simultaneously applies ecological and social concepts
and principles to the design and managament of
sustainable agriculture and food systams.

AKIS

The term Agricultural Knowledge and Inncvation
Systems (AKI3) is used to describe the whole
knowledge exchange system: the ways people and
organisations interact within a country or a region.
AKIS can include farming practice, businesses,
authorities, research, etc. and can vary a lot,
depending on the country or sector.

Animal husbandry and
welfare

The branch of agriculture concerned with the
preduction, management, and breeding of animals.

Aquaculture

Aquaculturz is the farming of aquatic organisms,
including fish, molluscs, crustaceans and aquatic
plants.

Biodiversity and nature
management

IManagement and sustainable development of nature
and conservation of diversity within species, between
species and of ecosystems.

Biomass production

Production of the biodegradable Traction of products,
waste and residues from biclogical origin - from
agriculture (including vegetal and animal substances),
forestry and aquaculture, as well as the biodegradable
fraction of industrial and municipal wasts.

Climate and climate
change

Climate is the average weather in a given area over a
longer period of time. A description of a climate
includes informaticn on, .9. the average temperature
in different seasons, rainfall, and sunshine. Also a
description of the (chance of) extremes is often
included.

Climate change is a long-term change in the average
weather patterns that have come to define Earth’s
local, regional and global climates.

Competitiveness

Crop rotation/crop
diversification

Competitiveness is the ability of the farm to compete
and be successiul.

Crop rotation is growing a different crop on a given
land area every growing/planting cycle and season .
Crop diversification refers fo the addition of new crops
or cropping systems to agricultural production cn a
particular Tarm taking into account the different returns
from value-added crops with complementary
marketing opportunities

Digitalisation

Use of technology to convert precise data into
actionable knowledge to drive and support complex
decision-making on-farm and along the value chain.
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All practices and measures applied for the efficient
Energy management and responsible use of energy resources in
agricultural production systems.

Farm diversification refers to the trend towards gaining
income from diverse activities (e.g. agri-tourism,
processing of farm products).

Improvement of the competitiveness of the agriculture
and forestry sectors, as well as the quality of life in
rural areas and encouragement of diversification of
economic activities.

Farming equipment and All machines and tools that are used in the production,
machinery harvesting, transport and storage of farm products.
Gareful management, monitoring and amending of soll
Fertilisation and nutrients | fertility to meet crops’ needs and to maintain
management environmental quality.

Farm diversification/new
business models

Farm/forestry
competitiveness and
diversification

All aspects concerned with processing, preparing,
preserving and distributing foods and beverages, their
quality characteristics and nutritional value.

Any genetic material of plant and animal origin of
actual or potential value for food and agriculture.
Land management congerns all operations, practices
Landscape/fland and treatmants used to protect the land and enhance
management the goods and services provided by the ecosystem
that the land is part of.

Organic Agriculture Is a production system that
sustains the health of soils, ecosystems, and people. It
Organic farming relies on ecological processes, biodiversity and cycles
adaptad to local conditions, rather than the use of
inputs with adverse effects.

Plant production refers to the cultivation of plants for
food, feed, fiber, medicinal and cosmetic purposes.

Food quality/processing
and nutrition

Genetic resource

Plant production and Horticulture Is defined as that branch of agriculture

horticulture concerned with growing plants that are used by people
for food, for medicinal purposes, and for aesthetic
gratification.

Any measures, practices and strategies applied to
prevent the appearance or spread of pests and
disgases in plant production or to limit their impact on
plant growth, crop yield and product quality.
IManagement of scil by focusing on differences in soil
Soil types and soil characteristics to define specific
manage mentfunctionality | interventions that are aimed to enhance the soil health
and quality for the selected land use.

Pest/disease control

21
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The full chain of activities and network among the
Supply chain, marketing | actors for the preparation of a product or service

and consumption starting from the raw material production till the
marketing and consumption.

Managing waste in an environmentally sound manner
and making use of the secondary materials they
contain.

Waste, by-products and
residues management

22
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EU-FarmBook

EU-FarmBook upload
manual

A comprehensive guide to making contributions
to the EU-FarmBook platform using the upload

form
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Figure 22: Indication of the geographic location(s) related to the content of the
Knowledge Object by selecting one or more countries from the dropdown list. ... 12
Figure 23: “Save draft” and “Submit” buttons at the bottom of the upload form's screen
associated with the 2™ step of the upload process (namely, the “Knowledge Cbject
SUBIMISSIDNT oo a8 s o b o e P S B B T O B 12
Figure 24: Noftification presented in case of incomplete Knowledge Object metadata, 12
Figure 25: Info button on the right side of the title of each upload form section enabling
access 1o a short explanation of the related piece of metadata and is expected as a

FRNUIE v s 0 3 e B 13
Figure 26: “Add another Knowledge Object” BUton. .............ocoo i, 13
Figure 27: Metadata preview and editing (if needed) before procesding to the
submission of a Knowledge Object ... 14
Figure 28: Final Knowledge Object overview before its submission and the end of the
N DB PSS s s e S 08 g £ 00 T 5 0 15
Figure 29: Searching for information for the AFINET project using the “Find your
project” section of the upload TOrm. ... 16
Figure 30: Details of the AFINET project added in the fields of the upload form related
o the 1% step of the Knowledge Object submission. ..o, 17
Figure 31: Short text summary of the Knowledge Object added in the “File Summary”
field. ... A R R S R R

Figure 32: The file type of the Knowledge Objectis selected. ...,
Figure 33: The Knowledge Cbject's DO is provided as a value to the “Document

Cbiect Identifier” field of the upload form. ... 182
Figure 34: The Knowledge Cbject keywords added in the respective field of the upload
T o 0 B R i S iy SR R 18
Figure 35: Selection of the topics of the Knowledge Object. ..o, 18
Figure 36: Selection of the subtopic of the Knowledge Object. ... 18
Figure 37: Names and email addresses of the Knowledge Object creators provided to
e oA e e L T 19
Figure 38: Selection of the language of the Knowledge Object. ... 19
Figure 39: Creative Commons licensa under which the Knowledge Object becomes
AVAITEBIEE | ioniimsssiomesmmsnbieo Si aesnn S m 19
Figure 40: Identification of the Knowledge Object's “Intended Purpose”™ ... 19
Figurs 41: Date of completion of the Knowledge Object. ..., 20
Figure 42: Locations to which the content of the Knowledge Ctject relates. ... 20
Figure 44: Knowledge Object preview before its final submission to the EU-FarmBook
BIRIEROTIT s cnssmomoncssnci s i o 0 0 0 B 20
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1. Introduection

This document is a guide to the use cf the EU-FarmBock platform's upload form. Its aim
is {o provide a walkthrough of the Knowledge Cbject upload process by presenling and
explaining the key features of the upload form. This step-by-step process is explained in
the next sections. Using the form, the upload of a Knowledge Cbiject is implemenied as
a three-step process. In the first step, the contributor provides information about the
project from which the Knowledge Object is available (i.e., the source of the Knowledge
Object). In the second step, key information for the Knowledge Object (i e., the metadata
of the Knowledge Object) is provided. All the infarmation needs 1 be provided in English.
This document shall be read togather with the EU-FarmBook metadata guide to became
familiar with the metadara expected by contribuiors for each Knowledge Object thay will
contribute to the EU-FarmBook platform. An illustrative example of the use of the upload
form is provided to better showcase the upload process.

2. STEP 1: Project information

Asillustrated in Figure 1 below, the upload of a Knowledge Object using the upload form
is implemented as a three-step process. For each step, a different screen of the form is
used. The step executed each time is highlighted at the top of the screen.

Upload your project

Single object upload form for EU-FarmBook. For large scale automated uploads of
already structured metadata, please contact us

STEP1 STEP2 STEF3

PROJECT INFORMATION

Figure 1. Reguesl for information about the source project.

The upload process starts with the request for information about the project from which
the Knowledge Object is available. Projectinformation can be added either automatically
or manually. To have the project information automatically filled in, one of the following
pieces of information needs to be provided: (i} project acronym; (i) project full name; {iii)
Grant Agreement ID; or {iv) DOI'. This information shall be typed in the text field available
in the “Find your project” section of the upload form. By providing one of those pieces of
information and clicking the “Search” button, a list of projects becomes available.

1 Recently, CORDIS has introduced the use of COls {Digital Cbjsctldentifiers) as an additional way for the
unigue identification of projects apart from thelr Grant Agreement ID. Detalls about what a DCI is can be
found at hitps:fvwww. dol.org/the -identifieriwh at-is-a-doil.

A
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Step 1. Project Information

Find your project ©

Type your project's Grant agreement ID, DO, title or acronym to automatically retrieve its
information!

Projects Grant agreement 1D, DOI, title or acronym

Figure 2. Search and retrieval of project-related information fromthe CORDIS database.

Clicking on one of the suggested projects will result in the automated completion of the
fields “Project's fitle/full name®, “Project's Acronym?, and “Summary”, which are shown in
Figure 3 The only field that will still need to be manually completed is “Project Website”.

Can't find your project? Add information manually.

Project’s title/full name ©
The project’s title/full name

Project's title/full name

Project's Acronym
The project’s Acronym

Project's Acronym

Project Website ©
The project’s official website or funding agency database URL

Project Website

Summary ©
A short summary of the project lup to 500 words)

Summary

Figure 3: Project-related information that needs to be provided as part of a Krowledge Object upload.
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Alternatively, all the project-related information can be manually provided without using
the automatic project information retrieval {done in the “Find your project” section) at all.
After having provided the information needed as part of the 15t step of the upload process,
the Knowledge Object confributor can proceed to the 2™ step or save the progress made

so far by clicking the “Save draft” button (see Figure 4).

Figurs 4 "Mext Step”and "Save draft’ buttons to proceed to the next sten of the upload process or save
progress.

Save draft

In case there is information that has not been provided, a noftification message is shown
to infarm about the need to fill all the required fields in (see Figure 5).

Save draft Please fillin all required fields m‘

Figure B: Motification message displayed in case not all the required information has been provided.

3. STEP 2: Knowledge Object submission

The 2™ step of the upload process is about the submission of the Knowledge Object by
providing its metadata (a detailed presentation and explanation of the metadata used for
Knowledge Object description is provided in the EU-FarmBook metadata guide). Before
proceading with the submission of a Knowledge Object, there is potential to change the
project information provided in the 15t step. Asillustrated in Figura &, clicking the “Change
project” link lets the contributar return to the previous step and provide the project-related
information again.

Step 2: Knowledge Object

Submission
Agroforestry
:E_?_JEECT Innovation Networks ID/DOI: Change project
' (AFINET)

Figure : The project information provided inthe 12t step of the upload process can be changed by clicking
on the “Change project” link.

The submission of a Knowledge Object starts with the upload of the digital file via which
the Knowledge Object bacomes available. This is done by either dragging and dropping

the Knowledge Object file in the rectangular area, shown in Figure 7, which is framed by
the dotted line, or using the dialog box that opens when clicking the “Choose a file” link.
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Asindicated, thereis a limit of 50 MBs {Megabytes) in the size of the Knowledge Objects
1o be provided.

Upload a File

You can upload files with a size up to 50MB.

Drag & Drop or Choose a file to upload

SUPPORTED FILETYPES

Figure 7: Uploading the digital file of the Knowledge Object as part of the submissian process.

After selecling the Knowledge Object for upload, a notification for the upload's success
is provided (see Figure 8 below).

Upload a File
Youcan uplosd files with o sit up Lo SOMB
rag & Diop Or Llocse & Ve 10 uplosd
petamatet-thess-analysie-praliminan-resultsdoce O]
o31Me .
Uploaded &

Figure 8: Successiul Knowledge Chiect upload.

In the case that the Knowledge Object was uploaded sometime before, an upload failure
message informs that the Knowledge Object upload is already done (see Figure 3).

Upload a File
You can upload files with 8 see up to 50MBE
Drag & Drop or Chogse afils to uptoad
p pstarmalel-hesis-analyss-oreliminary - resulls docs @
¥ aaime
alled
M (] 3 e WAy 4 [e S il

Figure ©: Knowladge Object upload falure
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After uploading the digital file of the Knowledge Object, what needs to be done next is to
provide the Knowledge Object's metadata. As illustrated in Figure 10, the first metadata
piece to provide is a summary of the Knowledge Cbject. This is a short textual description
{not more than 500 words) of what the (content of the) Knowledge Objectis about.

File Summary ©

The shert summary of the file (up to 500 wards).

Summary

7z

Figure 10; The field of the upload form where a short textual descripton {a summary} of what the
Knowledge Chlect s about needs to be provided.

Then, the type of the digital file through via the Knowledge Cbject becomes available is
provided. The Knowledge Object contributor can select one of the options: “Document”,
“‘Slideshow/presentation”, “Podcast”, “Dataset”, “Video”, “lmage” or “Software
Application” as shown in Figure 11 below,

File Type ©
Document Slideshow/ Presentation
Video Podcast
Image Software Application
Dataset

Figure 11 Selacting the type of the cigital file througn which the Knowledge Object becomes availabie.

In case a unique identifier is available for the Knowledge Cbject, this can be provided as
a value 1o the “Document Cbject Ideniifier” field of the upload form. Keywords (i.e., wards
or short phrases indicative of the Knowledge Object's content) are provided in the field
named “Keywords”. In case of adding more than one keyword, these are separated using
comma signs (") as illustrated in Figure 12.

Keywords ©
For more than one keywords use comma (.} to separate.

Keywords

Figure 12: Upload form field to provide keywords.
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The topic(s) and subtopic(s) of the Knowledge Object can be provided by clicking in the
appropriate tick box{es) in the “Topics” and “Subtopics” fields. The Knowledge Object's
topic(s) are provided first. As shown in Figure 13, more than one topic can be selected.

Topics @

You can select more than one topic.

Forestry Livestock
Crop farming Economics
Environment Society

Figure 13: Selection of Knowledge Object topicis).

After selecting the topic(s) of the Knowledge Object, its subtopic(s) will need 10 be added
using the section of the upload form that appears on the screen. Tha subtopics presented
are associated with the topic(s) selected earlier. Again, ong ar more options are allowed
{sez Figure 14).

Subtopics

Choose the relevant subtopics on the topics you picked:
Agricultural production system Farming practice
Farming equipment and machinery Landscape/land management
Pest/disease control Soil management./functionality
Genetic resource Energy management
Farming/forestry competitiveness and Biodiversity and nature management
diversification
\Waste/by-products & residues Climate and climate change
management
Animal husbandry and welfare Plant production and horticulture
Supply chain/marketing & consumption Food quality processing & nutrition
Fertilisation and nutrients management

Figure 14: Selection of Knowledge Ohject subtopicis).

The full name and emails of the creator(s) of the Knowledge Cbject (the persons involved
in the creation of the Knowledge Object) are provided in the “Creators” seclion. Providing
the full name (first and last name; middle name can be provided as well in case thereg is
one) is mandatory. The email address of the Knowledge Object's creator is optional (it is
provided only in the case that this information exists). In case of a Knowledge Object that
was created by more than one person, it is possible to add more names and emails by
clicking the “Add creator +” button. When doing so, the creator's name and email addrass
provided previously are added to a list of Knowledge Cbject crealors and the details of
a new creator can be made available. The “Creators” section of the upload form is shown
in Figure 15.
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Creators @

Type the name of the creator and press "Add Creator”,

3 name of the creator @ email of the creator Add creator +

Figure 16 Upload form section for the addition of the crealor{s} of the Knowledge Object.

The Knowledge Object's language is provided in the “Languages” section of the upload
form {see Figure 18).

Languages ©
Select the languagels! of the knowledge object’s content

Select.

Figure 16; Adding ths language of the Knowledge Object.

As shown in Figure 17, to provide the Knowledge Object's language, a selection can be
made with the help of the dropdown list appearing when clicking on the “Select...” box.

Languages @

eI Bulgarian
Select the languag

Croatian

Select Czech

Danish

Dutch
Enrglish

Estonian

Figure 17 Selecting the Knowledge Object’s language from the dropdown list made available.

The license undear which the Knowledge Cbject will become available from the platform
is selected by clicking the radio bution on the left of the Creative Comman license names
{i.e., the small circle before the licence's name). Only one license can be selected for the
Knowledge Object. Details about Knowledge Object licensing and the licenses available
from Crealive Commons can be Tound in the EU-FarmBook's metadata guide. Figure 18
below shows the “License” section of the upload form.
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License ©
CC BY CC BY-SA
CC BY-NC CC BY-NC-5A
CC BY-ND CC BY-NC-ND
Cther

Figure 18; Selecting the Knowlsdge Object’s license.

Cne of the final pieces of metadata needed 1o be providad for a Knowledge Objectis the
purpose for which the Knowledge Object was created, This can be done in the “Intended
Purpose” section by clicking the appropriate radio button (i.e., small circle) appearing on
the left side of the intended purposes listed (see Figure 12 below). One intended purpose

can be selected.

Intended Purpose @

Access 1o Data

Data storage/Processing
Dissemination

Evaluation

Modelling
Prediction/Forecasting

Communication
Decision-making support
Education/Training
Experimentation
Monitoring

Figure 18: Selecting the “intended purpose” of the Knowledge Object.

The date when the Knowledge Object was releaszd is provided in the section “Date of
Completion” of the upload form. IL can be provided using the dropdown lists illustrated in
Figure 20, which enable the selection of the day, month, and year of the completion date

of the Knowledge Object.

Date of Completion

Day

The date of the knowledge cbject's completion

Month

Year

Figure 20: Section of the upload form to provide the date of completion of the Knowledge Chject.

The final piece of metadata that needs 1o be pravided is about indicating the geographic
Iocation(s) the content of the Knowledge Object relates 0. This information can be made
available in the “Locations” section of the upload form (see Figure 21)
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Locations ©
Select the location(s) related to the knowledge object's content

Select.

Figure 21: Selecting the geographic location{s} the cortent of the Knowledge Object relates to.

The indication of the geographic location(s) related to the Knowledge OCbject's content is
made by selecting one or more countries from the dropdown list that becomes available
when clicking the “Select...” box (see Figure 22).

Locations ©

Select the locationis) related to the knowledae object's content

Afghanistan
Select.,

Albania

Algeria

American Samoa
Andorra

Angola

Anguilla

Figure 22 Indication of tha geographic location{s) related to the content of the Knowledge Object by
selecting one or maore countries from the dropdown list

After providing all metadata for the Knowledge Object, the “Submit” button can clicked in
order to proceed with the Knowledge Object submission. Alternatively, the contributor of
the Knowledge Object can click the “Save draft” button, save progress, and return later.
The “Save draft” and “Submit” buttons appearing at the bottom of the screen associated
with the 2" step of the upload process are shown in Figure 23 below.

Figure 23: "Save draft” and "Submit” buttons at the bottorn of the upload form's screen associated with the
21 step of the upoad process {namely, the "Knowledge Object submission”)

In case not all Knowledge Object metadata is provided, a nolification message (“Please
fill in all required fields™) will be presented. Proceeding 1o the next step of the process is
not possible until all the required information is provided in the 2™ step (see Figure 24
below),

Save draft Please fill in all required fields Submit =

Figure 24: Notification presented in case of incomplete Knowledge Chject metadsta.

Funded by

the European Union >0




D1.4 Meta-database after initial analyses of the OGs outcomes e
30 June 2024 / ) NUTRI+KNOW

=
.@g EU_FarmBOok EU-FarmBook uplosd manusl

Aninfo icon on the right side of each section's title (see Figure 25 below) provides access
1o a short textual explanation of what the specific piece of metadata is about and what is
1o be provided as a valug to that.

Locations o

Select the location(s) related to the knowledge object's content

Select.

Figure 25: Info button on the right side of the tille of each uplosd form section enabling accessto a short
explanation of the related pisce of metadata and is expected as a valus.

Before moving to the final step, an overview of the Knowledge Object metadata is made
available with the help of a screen similar to the one shown in Figure 27 below. The page
provides an overview of the digital file uploaded and the values provided to each of the
Knowlecge Object's metadata. By clicking the “Upload different file” link, there is potential
o upload ancther file. By clicking the “Edit” link below each metadata label/section title,
it is possible to change the value provided to the specific piece of metadata.

The Knowledge Object submission Tinishes by clicking the “Finalize Gontribution™ button
at the battom right corner of the screen.

Before making the submission of the Knowledge Object, it is passible to upload ancther
one by clicking the “Add another Knowledge Object” button at the battom of the screen.
Doing so, will direct the contributor of the Knowledge Cbject in the beginning of Step 2.
The “Add another Knowledge Object” is shown in Figure 26.

Figure 26: "Acd another Knowledge Chiect” button.
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Upload your project
Singjle chajoct upland farm for T -Fomilosk: For largs seale autemated uplrads of alrady sushumd ratideh, pleass sintac) us

STERL STERZ STEF3

MRCWLEDGE ORICCT CUBMIEEDN

S— :IT;I“ Imcwation Mot — o

File Summary

Piorting Irees into ar
systoen, this couldl
trees reach a product

ble or vegetable fistda mears thal
ipo 26% of the ciopping area
stage, incease diversity and

4 i taken cut of annusl producton: deparding on the desgn of the
abllshing uncerstonsy crops can provide income in the snort tem befare the
merall procuctivty,

Fila Type: Cocumant

Keywords: dversiication, sioareble, e row, COps, Understony
3 e

Topics: Forestry, Environment

Subtopicsi Farmirg Afomstry compottvonase and divarsfication

Croators: Intajerct Object], lobject Cojectl

Eptt orpat

Languages: English

£l larsy

Liconsa: gy
it

Purpose: Commeinication

ol ¢

Date: C1-03-2¢18

it oa

Loesthons: Partugal, Spain

Figure 27: iWetzdata preview and editing {if needed) before proceeding to the submission of a Knowledge
Chiject
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4. STEP 3: Review & upload

In the final step, a final overview of the Knowledge Object(s) already uploaded? becomes
available. In this preview (illustrated in Figure 28), part of the metadata of the Knowledge
Object is displayed. All the Knowledge Object metadata already provided can be shown
by clicking the “Show all +" button. The list of metadata can be collapsed by clicking the
‘Hide all -" button.

Itis still possible (o edit the Knowledge Cbject's metadata by clicking the “Edit Knowledge
Object #” button. The project information provided during the 1% step can also be edited
by clicking the “Change projesct” link.

The Knowledge Objecl(s) are submilled by clicking the “Submit Contribution” butlon at
the bottom right corner. With this action the upload process ends.

Step 3: Review & Upload

Agroboresany innowalion Notwork

PROUECT TITLE: AFINET! In/0oe

D. MaM MO Upitoacked

File Summary

Planting trees inta arable or vegetable fields means that Land |s taken out of annusl production. depending on the design of the
system. this could be up Lo 25% of the croppng area Establishing understorey crops can provide income in the short term before the
trees reach a productive stage, noease dversity and overall productivity

File Type: Document

Keywords: diversification. sivoamable. tree row, crops. understoney
Topics: Foeastry, Environment

Subtopics: Famreng/forestry competitiveness and divessification
Creators: Jo Smith { smithagafinet eu). Sally Westoway (sallyiafineteul
Languages: English

Liconsa: ccay

l—::r HaN MB Uploackea

Factsheet
mh'mmtmi

Figure 28: Final Knowledge Chiject overview before its submission and the end of the upload process.

2 More thar one Knowledge Objects can be uploaded, and thelr metadale can be edded before submiting
tiem to the EU-FarmBook platform.
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5. Example use of the upload form

In thiz section, we provide an example of a Knowledge Object submission by using the
upload form. The Knowledge Object is a factsheet from the AFINET Thematic Network.
Given the steps at which the submission of a Knowledge Objects needs to take place by
using the upload form, what needs to be done firstis the addition of project information.
To this end, the project acronym (i e., “AFINET") is typed into the field “Find your project”.
Clicking the search button will return two projects as the result of the search for project
information in CORDIS (see Figure 23). The search could have been made by using the
full name of the project, the Grant Agreement ID, or its DCI.

Step 1. Project Information

Find your project ©

Type your project's Grant agreement ID, DO, title or acronym to automatically retrieve its
information!

AFINET

E=

[727872]1 AFINET [774632]1 INCREdible ‘

Figure 28: Searching for informaton for the AFINET project using the "Fing your project” section of the
upload form.

Clicking the box with the details for the AFINET project (bottom left corner in Figure 29)
will result in having the project details automatically filled in in the rest of the upload form
fields related to the 14 step of the Knowledge Object submission (see Figure 30).

The only piece of information that is not automatically filled in is the URL of the project's
website. To have all the information provided and proceed to the next step, the project's
website URL is manually added in the “Project Website™ field of the form. The addition of
the URL is shown In Figure 30 below.

A short summary of the Knowledge Cbject's content is the following: “Flanting irees inio
arable or vagetalrie felds means that fand is taken out of annual production, depending
ot the design of the system, this coultd be up to 25% of the cropping area. Estabishing
understorey crops can provide fncome i the short term before the irees reach a
productive stage, increase diversily and overall productivity.”

As shown in Figure 31, this short text is added in the "File Summary” field of the upload
form.
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Project's title/full name ©

The project's title/full name

Agroforestry Innovation Networks (AFINET)

Project's Acronym ©
The project’s Acronym

AFINET

Project Website ©

The project’s official website or funding agency database URL

https.#agroforestrynet.eu/afinet/

Summary ©
A short summary of the project (up to 500 words)

Agroforestry (AF) is the practice of deliberately integrating woody vegetation (trees or
shrubs) with crop and/or animal systems to benefit from the resulting ecologicaland
economic interactions. Research activities developed by AFINET partners indicates

that appropriate application of AF principles and practices is a key avenue to help the

Frrnnaan |ninn tn achiova mnra cuctainahla mathnde of fond and finrka nencloectinn &

Figure 30, Details of the AFINET project addsd in the fields of the upload form relaled o the 1=t step ot the
Knowledge Cbject submission.

File Summary '

The shert summarny of Ive e lup to 500 words!

= come in the shor

Figure 31: Short text summary of the Knowledge Object added in the "Flle Summary” field.

The Knowledge Object is a document; thus, the “Document” option is selected in the field
“Flle Type” (see Figure 32).

File Type ©
© Document
Video
mage Software Apglicatian

Datasel

Figure 32; The file type of the Knowledge Object is selected.
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The Knowledge Object has a DOI The DO is retrievad from Zencdo, where all AFINET
Knowledge Objects are available. As illusrated in Figure 33, the Knowledge Object's DCI
is provided as value 1o the “Document Objact Identifiar” field.

Document Object Identifier (DO1)

Tha DO the doaument

10 53R/ renodo 1547304

Figure 33 The Knowledge Chiect’s DO is provided as a value to the "Document Chiect ldentifisr” field of
the upload farm,

The keywords associated with the Knowledge Cbject are: “diversification”, “silvoarable”,
‘tree row”, “crops”, and “understorey”. As illustrated in Figure 34, these are the keywords
provided in the “Keywords” field of the upload form. Commas are used 1o separate them
from each other.

Riwords ©

Formaore than one keywords use comena L) 1o separate

dversiication, slvoarable. ee row, Crops, understorey

Figure 34: The Knowledge Object keywords added in the respective field of the upload form.

In our example, the topics of the Knowledge Cbject are “Forestry” and “Environment”.
The Knowledge Object's subtopic is "Farming/forestry competitiveness & diversification™.
The topic and subtopic selections are illustraled in Figures 35 and 36 balow.

Topics ©

Figure 35 Selection of the topics of the Knowledge Cbject.

Subtopics

Choase he relevant sul 0 Lhe lopics you picked

Te managerment

change

preductian and horlcuture

#oon quality processeng & nusition

Forflisation and nufrienly management

Figure 3B: Selection of the subtopic of the Knowledge Chiect.

The creators of the Knowledge Object are Jo Smith and Sally Westaway. These are the
names provided asvalues o the “Creators” field. The Knowledge Object creators' emails
are fictitious and have been used for the sake of the example {(see Figure 37).
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-@g EU-FarmBook EU-FarmBook uplosd manual

Creators 1

Type the name of the crealor and press Add Creator”

o Smilh smithgafinet oul  Sally Weslaway [sallyzainol culg)

Figure 37 Mames and email eddresses of the Knowledge Objsct creators provided to the upload form.

The language in which the centent of the Knowledge Object is available is English. This
is indicated by the oplion “English” selected from the dropdown list of Knowledge Object
languages, as shown in Figure 38.

Languages ©

Select the tnguagelsiof the knoadedie object's content

Figure 38 Selection ofthe language of the Knowledge Cbject.

Next, we need to provide the license under which the Knowledge Object gets available..
In our example, the license is CC BY 4.0, This Is the value provided to the “License” field
of the upload form (see Figure 39).

CCEY-5A
CCHEY-NC-54
COC BY-HE-ND

Figure 32 Creative Commons license under which the Knowledae Object becomes available.

The Knowledge Object was created for communication purposes. As illustrated in Figure
40, this is the “infended purpose” option selected from the list of options in the respective
field.

Intended Purpose ‘=

0/ Faeoasing

Figure 4D: ldentification of the Knowladge Ohiject’s “Intended Purpose”.

The Knowledge Object was created on the 1st of March 2018, As shown In Figure 41,
the value provided to the “Date of Completion” field is “01/03/2018" (the DR/MMY YYY
format is used to capture the Knowledge Object's date of completion).
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Date of Completion
The daie OF e kiowledye object’s complelion

Day Month Year

Figure 41: Date of completion of the Knowledge Ohject.

The Knowledge Object describes solutions related to crop diversification tested in Spain
and Portugal {as made evident from the descriptions provided in the document). So, the
names of these two countries are provided as values to the field “Locations” (see Figure
42},

Locations =

Saelect the locations) reated to the knewtedge aoject's cantent

St @ oo @

Figure 42: Lacations to which the content of the Knowledge Qbject relates.

The final preview of the Knowledge Object before its final submission is shown in Figure
44 below.

Step 3: Review & Upload

SRdiEeT: Agrofonesty Inncvalion Melwerks Y
2o (AFIETY '

cor NaNMB Uploaded &

File Summary

Planting trees into amble or vegetable figlds means that land s taken ot of annual praduction: depending on the design of the

system, this could be up il the crapping area

hing understorey crops can provide income in the shor term before the

trees reach a productive stage, inc

File Type: Document

Keywords: diversification, silvoarable tree row. crops, understorey
Topics: Forestry, Ervironment

Subtopics: Farming/forestry compettivenass and diversification
Creators: Jo Smith {jsmitha@afinetboul, Sally Westaway (sally@affinet eut
Languages English

License: CC BY

=ase dverdty and oversll productivity

[ ey

Figure 43. Knowledge Objrct preview before its final submission to the EU-FarmBook platform.
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Annex 3 The executive meta-database: example of the OG Slurry concentrator

Development of a slurry concentrator with continuous total nitrogen data collection
Slurry concentrator

Project partner

uviC-uccC

Short description of the OG

The pilot project reduces the costs of management of livestock waste by applying a new process from which the
slurry coming directly from the farm will be separated into two phases, a first semi-liquid phase with the most of the
organic fraction, the nutrients and the larger particles and a second liquid phase with low nutrient concentration.
The differentiated management of the two phases will allow to minimize transport costs as well as the optimization
of the application of nutrients in the soil, both from an agronomic and environmental point of view.

Keyword category

Farming equipment and machinery;
Fertilisation and nutrients management

Partners involved

AGRARIA PLANA DE VIC | SECQIO DE CREDI:I'; FEDERACIO DE COOPERATIVES AGRARIES DE
CATALUNYA (FCAC); FUNDACIO UNIVERSITARIA BALMES (UNIVERSITAT DE VIC - UNIVERSITAT
CENTRAL DE CATALUNYA); GRUP SOLUCIONS MANRESA, SLUP

Region, country

Catalonia, Spain

Duration November 2015 -

September 2017
Status Finalised
Maturity level near to practice
Total budget 270.967 €

Main objectives

The main objective of the pilot project is to reduce the costs associated with the management of livestock waste.

Methodology

This OG implements a new process that separates the slurry into two phases: a semi-liquid phase containing the
majority of the organic fraction, nutrients, and larger particles, and a liquid phase with a low nutrient concentration.
The differentiated management of these two phases allows for minimized transport costs and optimized
application of nutrients in the soil, benefiting both agronomic and environmental aspects.

Keyword categories

Farming equipment and machinery;
Fertilisation and nutrients management
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Tangible results categories

Development of a slurry concentrator with continuous total nitrogen data collection

Slurry concentrator

Technology

Relevant value chain steps

Processing Technologies

Main outcomes

The concentrator prototype used in the project demonstrates successful outcomes. It effectively obtains diluted
and concentrated effluents from pig slurry, with the concentrated phase retaining the majority of phosphorus and
nitrogen. The system enables continuous monitoring of conductivity and exhibits low energy consumption.
Technologically and economically viable, it provides significant benefits to farms and cooperatives in terms of
efficient manure management.

Key performance

The innovative nutrient concentration technology employed in the project achieves impressive results. It
concentrates 85-95% of total solids, 45-55% of total nitrogen, and 85-95% of phosphorus initially present in a unit
volume of raw slurry, reducing the volume by 20-30% while retaining the concentrated liquid fraction. This
concentration process is cost-effective, minimizes additional emissions, and requires minimal energy consumption.
As a result, transport costs are reduced, and the economically viable export of nutrients to non-vulnerable areas
becomes feasible while ensuring environmental sustainability.

Communication material
available (website, videos,
infographs, publications, etc.)

https://ruralcat.gencat.cat/documents/20181/8594516/2015 GO execucio _en 060/64259f91-fe5c-4f27-89a0-
663eda7cdfdd
https://www.youtube.com/watch?v=_TdjYEn22co (from a continuing project)

Responsible person

Anna Bag6 Mas

Contact anna.bago@uvic.cat
The OG Ferticoop-Go considered the concentrator as one of the best available techniques. Also, after the OG was
Note finished, a demostration project was financed through the 01.02.01 Technology Transfer operation of the Rural

Development Program of Catalonia 2014-2020 (results available upon request). IRTA will continue with a

demonstration trial.

Relevant programme,
regulation or legislation at
EU/country/region level

- Regulation (EU) 2019/1009 Fertilising Products (FPR) harmonizes
EU rules for products derived from recycled or organic materials and
by-products, providing rules to recover nutrients into materials for use

;?::zﬁn%s and as fertilising products.
fertiliserg EU - Regulation (EC) No 1069/2009 (Animal By-Product Regulation) to
production ensure a high level of protection of animal and public health during

further usage and disposal of animal by-products;
- Directive 2008/98/EC (Waste Framework Directive) regulates the
standard processing for animal by-products such as manure, which

:**': Funded by
SUPCEN the European Union
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Development of a slurry concentrator with continuous total nitrogen data collection

Slurry concentrator

have a legal status of waste.

-The following regulations promote the manure treatment technologies
for the animal intensity in livestock farms above the thresholds and
require Integrated Environmental Authorization:

- The Best Available Techniques Reference Document (BREF) for
Intensive Rearing of Poultry or Pigs;

-Commission Implementing Regulation (EU) 2021/1165 authorising
certain products and substances for use in organic production and
establishing their lists.

-Decree 153/2019 classifies the wastes and the obtained products as
Fertilisers of Type 1 and type 2;

- Royal Decree 999/2017 to obtain an approved fertiliser.

- Annexes 2, 3 and 8 of ORDINANCE ACC/25/2023, of February 10,
Decree 153/2019, of July 3, for management of soil fertilisation and
livestock farming and approval of the action program for vulnerable
areas in relation to nitrate contamination from agricultural sources.

- Royal Decree 1051/2022 establishes standards for sustainable
nutrition in agricultural soils.

D1.1 Inventory and analyses of selected OGs outcomes on nutrient management

Historically and to this day, the farmers spread slurry and livestock manure directly to the crops, with no
treatments. This is a problem since the amount of slurry produced, compared to the hectares of crops in Catalonia;
and the limits of maximum nitrogen to introduce in the soil.

D1.2 Inventory of current farming practices on nutrient management

O|lW|lOo|—~
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Development of a slurry concentrator with continuous total nitrogen data collection

Slurry concentrator

1

Challenge aimed:

Slurry management and transportation.

Type of solution provided:

Adapt existing slurry tanks on farms to carry out a process based on
NDN (nitrification - denitrification) with the aim of obtaining an effluent
with the required amount of nitrogen, with a minimum treatment cost
and environmental impact. Search for land and manage slurry in the
local area. Optimise slurry transport.

Similiarites:

Optimisation of transport (more nutrient concentrated slurry is
transported, fewer trips are required). Promotion of slurry application
on own land (more volume of slurry with lower N concentration is
applied).

Challenge aimed:

Eliminate potassium (K) from slurry.

Type of solution provided:

Apply a struvite potassium precipitation treatment (MgK) to obtain a
slow release (organic?) fertiliser.

Similiarites:

Like the OG of the concentrator, this OG developed a pilot plant to
address the challenge of slurry nutrient management. This OG
proposes a solution to the problem of the inability to separate
potassium from the dilute slurry fraction of the concentrator OG.
Therefore it turns the problem of excess potassium in the diluted slurry
fraction of the concentrator into an opportunity.

Low: The tasks carried out in the pilot project demonstrate the technological and economic viability of the Slurry
Concentrator.

The slurry concentrator can be used on any pig or cow (slurry-producing) farm that meets the minimum
requirements. The concentrator works by being submerged in one of the pits, concentrating the nutrients in that pit,
and transferring the more diluted fraction to the other pit. The main requirement, which may not always be available,
is that two separate pits are needed to store the two liquid fractions produced. The system has the potential to work
perfectly well in other regions (it is not climate-dependent) and also has the potential to be used on any farm where
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Development of a slurry concentrator with continuous total nitrogen data collection

Slurry concentrator

livestock manure is produced in the form of slurry (not manure). It is a system that does not require any support
infrastructure and does not require very high energy input, so farms would already be ready to use it.

The design of the equipment is perfectly defined and scalability would be possible if there was demand and
production capacity could be increased. A detailed user manual is also available for use by farmers. In addition, the
same equipment can be used by several farmers at the same time and its use can be shared. This requires that a
safety and cleaning protocol (already in place in Catalonia, for example) is followed to ensure safe use on different
farms.

The equipment has been tested and validated at full scale on different farms and in different conditions. The
efficiency of the equipment, electricity consumption, etc. has also been determined, facilitating the adoption of the
technology by farmers and cooperatives.

(8/10) Transformative impact

Provides in-depth and expert-level knowledge with extensive and
comprehensive data. Also gives well-defined and actionable steps for
implementation. The knowledge can be applied in various relevant
contexts with some adaptation. The information is broadly applicable
but may require adjustments to suit specific scenarios.

(6.7/10) Significant impact

The tool's technical and financial feasibility is well-supported and
realistic. The technical requirements can be met, and financial
resources can be secured with reasonable effort. Despite offering a
transformative market opportunity for end users through its
revolutionary technology and innovative business model, its market
impact remains limited. This is due to the developing company's lack of
resources and capacity to bring the concentrator to market.

(6.5/10) Significant impact

The technology is fully aligned with all relevant law policies and
regulations. It has a minor impact on nutrient management policies. No
special authorization from legal authorities is required to implement the
technology.

(5.5/10) Moderate impact
The technology has a moderate impact on society, it may contribute to
notable social improvements and address certain societal challenges.
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Development of a slurry concentrator with continuous total nitrogen data collection

Slurry concentrator

There are some efforts to engage stakeholders on the technology's
social impact. However, engagement is sporadic or limited to specific
groups.

(5.2/10) Moderate impact

The technology makes a valuable contribution to environmental
sustainability efforts, although its impact is not considered revolutionary
for the environment.

D1.3 Results of the cost-benefit and sustainability analysis

1.95/5 (low)

14 of the 22 respondents to the questionnaire have little knowledge of
Awareness the OG; 1 of them had heard about the OG; 3 indicated that they knew
some of the OG activities; 2 knew the OG objectives and activities and
another 2 knew very well about the OG (being part of the consortium)

3.05/5 (moderate)
Effectiveness The 16 respondents to the questionnaire indicated the outcome of this
OG is relevant and useful in some of their agricultural activities

Stakeholder comments (D2.1)

- Additional investment is needed;

-Lack of confirmed results/successful cases:
- Lack of information on the cost structure;

- Difficult to obtain the permit.

Challenges

- Nutrient use and management in crop and livestock production;
Legslative needs - Fertiliser manufacture & trade:
- Treatment of animal manure and organic wastes;

Linked document D2.1 Matchmaking of OG outcomes with market and policy
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Development of a slurry concentrator with continuous total nitrogen data collection

Slurry concentrator

Associacio de Joves Agricultors i Ramaders de Catalunya (JARC):
https://jarc.cat/

Unio Pagesos Catalunya (UP): https://uniopagesos.cat/
Federaci6 d'Agricultors Viveristes de Catalunya:
http://www.viveristes.cat

Granges Terragrisa

Agraria Plana de Vic i Secci6 de Crédit, SCCL:
https://www.planadevic.cat/cat/

Cluster Bioenergia de Catalunya (CBC):
https://www.clusterbioenergia.cat/es/biogas/

Spanish Biogas Association (AEBIG): www.aebig.org

Group of experts in the treatment of livestock waste (GETDR):
https://ruralcat.gencat.cat/web/guest/oficina-de-
fertilitzacio/tractaments/grup-d-experts-en-tractaments
Federacio de Cooperatives Agraries de Catalunya (FCAC):
https://www.cooperativesagraries.cat/

Grup Solucions Manresa, SLUP: https://solucions.cat/
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Development of a slurry concentrator with continuous total nitrogen data collection

Slurry concentrator

Quintanes: http://www.quintanes.com/

Grup Defensa del Ter:https://www.gdter.org/

Costa Food Meat (Grupo Costa): https://costafood.com/?lang=en
Vall Companys Grup: https://vallcompanys.es/en/

Agropecuaria de Guissona (BonArea Agrupa): https://www.bonarea-
agrupa.com/

Seleccié Batallé: https://www.batalle.com/en/companyia.html

Grupo Jorge

European Sustainable Phosphorus Platform (ESPP):
https://phosphorusplatform.eu/

Departament d'Accié Climatica, Alimentacié i Agenda Rural de
Catalunya (DACC): https://agricultura.gencat.cat/ca/inici/ |
https://ruralcat.gencat.cat/oficina-de-fertilitzacio

Ageéncia de Residus de Catalunya (ARC):
https://residus.gencat.cat/es/inici/

Catalan Water Agency (ACA): https://aca.gencat.cat/ca/inici
Ministerio de Agricultura, Pesca y Alimentacion de Espafia (MAPA):
https://www.mapa.gob.es/en/

Ministry for Ecological Transition and the Demographic Challenge of
the Government of Spain (MITECO): https://www.miteco.gob.es/en/
Catalan Agency for Business Competitiveness (Accio):
http://www.accio.gencat.cat/ca/inici

Catalan Council of Organic Production (CCPAE):
https://www.ccpae.org/
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Development of a slurry concentrator with continuous total nitrogen data collection
Slurry concentrator

BETA TC (UVic-UCC): https://betatechcenter.com

D2.2 Mapping of stakeholders and target audience
SHs map https://embed.kumu.io/8ea065fcOb533a22fa02473ffdb98536

Annex 4 Summary of the practical meta-database (data uploaded as knowledge objects to the EU-FarmBook
platform)
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[The EIP-AGRI Operational Group RENURE aims
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IConference on Renewable Resources and
Biorefineries (1 - 3 June 2022, Bruge, Belgium)
iwith the topic of Biobased Solutions for Climate

IChange.

X N Animal
lto share acquired knowledge and experience on husband
the practical application of ammonium salts to vy .
k in Fland d The Netherland IVACO cvba, and welfare;
0G RENURE; [armers in Fianders an ¢ Netherlands, processing Jeroen - Farming
. . leventually helping to prepare the agricultural and > - dessimination; N
Production  and horticultural for th f th fertili technologie Hindryckx, httos://eut d y Fland Pl equipment v
b gronomic orticul _tura sector p_rt e use of these fertilisers s, fertiliser Guido ttps://eufarm ata stor_age anders a > Crop |and hﬁps. cre
by making the transition from research-based g N book.eu/en/co o N processing; (BE), ] 3 . . . ativecomm s
5 lassessment of the kield trials t tical luati t the f . production, Lammerant, tributions/66 I > luation: Th Proefverslag e 2 farming |machinery; onsoralic | B >
Imanure-derived 1eld trials 1o a practical evaluation at the farmer s application Roger nirbutions/oo g 8 evaluation; © (inagro.be) 3 ° Livesto |Plant ons.orgitie S 2
f lpremises. This report summerized the results of HIg ’ 0e652bc1ef7c = decision- Netherla [} o . enses/by/4 &
lammoniun  salts five field trial in 2022 and 2023 within th stripping Masscheleyn, 1662504 ki d 3 ° ck production o/
bs RENURE [ive fiel trials set up in and 2 'Wlt in the and Bert Hanssens 616250468 making nds o} and .0/
- IOG RENURE to evaluate ammonium nitrate (AN) . ’ support . X
fertilisers . . scrubbing Jeroen horticulture;
recovered from animal manure. Accordingly an Deionckheere Waste by-
lexemption application was submitted and ) ’ 4
: h . products and
granted to use ammonium nitrate as a fertilizer d
substitute. residues t
managemen
Farmers are facing challenges in valorising the
large quantities of surplus grass from mown field
ledges and mown grass with too low a nutritional Marcella Agroecology:
alue for livestock. The OG Grass2Algae rocessin Fernandes de - o bi% mass 9Y:
IOG_Grass2Algae: [assesses the extent to which grass juices can be P! 9 N o 9Q -
h T AN N technologie Souza, . o 2 production; X
Microalgae lused as nutrition for the cultivation of microalgae, o https://eufarm @ - a o 2. . https://cre
M . N . . s, fertiliser Schoeters, F., m N communicatio ) =9 Crop  |Supply chain, - N
cultivation as a |with the aims to broaden income on Flemish N . book.eu/en/co ju a . 2 o0 . . ativecomm ~
. N N " production, Thoré , E.S.J., Pr— a = n; Flanders 2 o = farming [marketingand |5 . - >
8 |key enabling |agricultural companies through the circular - ntributions/66 Q N R 5 =35 . .~ |ons.orgllic =% x
N N grass juice, De Cuyper, A., 7 NS dessimination; (BE) S 3 Livesto |consumption; = =
technology for leconomy. The poster presentation entitled microalgae Novens . | 0e69959bebd > N evaluation: e 29 ck Waste by- enses/by/4 &
circular green ['Microalgae cultivation as a key enabling gae, A * 266a07b1fb7 N ! - o 3 i Y .0/
. . " AP alternative Goossens, S., N o8 products and
biorefineries technology for circular green biorefineries' . N 35 N
| " N . protein Van Miert, S., 3 residues
introduced the results obtained in the operational Meers. E 2 management
group (OG) Grass2Algae. It was presented at the ! 9
IAlgaEurope conference in Rome (ltaly) from 13 -
15 December 2022
Farmers are facing challenges in valorising the
large quantities of surplus grass from mown field
ledges and mown grass with too low a nutritional
alue for livestock. The OG Grass2Algae _ Agroecology:
. lassesses the extent to which grass juices can be . @ ES 9 9y;
IOG_Grass2Algae: o N N processing a ) biomass
N lused as nutrition for the cultivation of microalgae, . @ 3 .
ICreating value | - . | . technologie . N 1] 3 production; .
. \with the aims to broaden income on Flemish o https://eufarm T - > 5] . https://cre
from residual cultural ies th h the circul s, fertiliser M I book eu/en’ m & communicatio s} = Crop  |Supply chain, ti N
rass for feed [F9ricutural companies through tne circular production arcefla DOOK.EUIENICO 3 S H Flanders = @ farming |marketing and alivecomm |, S
g prass leconomy. The oral presentation entitled PR Fernandes de ntributions/66 Q [ R ° ° . .= |ons.orgl/lic o S
applications "Creating value from residual grass for feed grass Juice, Souza 0Oe6abb9be5d E S dessimination; (BE) 2 I Livesto | consumption; enses/by/4 - &
through microalgal ating " 9 A microalgae, = N evaluation; 3 3 ck Waste, by- <
A lapplications through microalgal cultivation on > 266a07b1feb N ] g .0/
lcultivation on A alternative & 2 products and
rass juice grass juice" was presented for the OG rotein =X o residues
o ) Grass2Algae at the 18th International P S S
management
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Farmers are facing challenges in valorising the
large quantities of surplus grass from mown field
ledges and mown grass with too low a nutritional
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lproducts in a process which improves the protein
efficiency, value and sustainability of our
grasslands. This brochure intends to inform

istakeholders about the Biorefinery Glas project.

alue for livestock. The OG Grass2Algae S:i‘\e/r:rsit Agroecology;
IOG_Grass2Algae: [assesses the extent to which grass juices can be |processing RADIUS );t access to biomass
/alorisation of |used as nutrition for the cultivation of microalgae, |technologie . data; . . production; .
Thomas More, https://eufarm N https://nutricyc https://cre
grass juice for |with the aims to broaden income on Flemish s, fertiliser AnKo Proiects book eu/en/co N communicatio le.vlaanderen/ _ ) Crop Supply chain, ativecomm N
lgrowing lagricultural companies through the circular production, : jects, | DooL.euenco g S n; Flanders | o502 3 & farming |marketingand (=~ ="~ | 5 | €
10 h " . . P United experts ntributions/66 = 2 . S 2022/06/27/fac o @ N .~ |ons.orgl/lic S >
Imicroalgae as an |economy. The factsheet provides an introduction | grass juice, 9 N dissemination; (BE) Q 3 Livesto [consumption; 2
- . . N and 3 partner 0e6b46c1ef7c = Q e tsheet- ® 3 enses/by/4 2
ladditional source |[to the operational group Grass2Algae with the microalgae, farmers: Kris 166250583 N decision- ass2algae/ 2 ck Waste, by- o/
of income for ffollowing sections: alternative Heirbau.t Koen — making e products and |~
farmers - introduction of the background and objectives; protein Avers, L:eo De support residues
-pre-treatment of the grass juice; G‘:av e’ management
~why microalgae;
- microalgae cultivation on grass juice;
L economic viability of algae growth
[This brochure describes the Biorefinery Glas
lproject overview, objective and approach to
grass biorefinery. Biorefinery Glas is a first
demonstration of a small-scale biorefinery in Livestock
Ireland, supportingthe development of new farming: Agroecology;
IOG_Biorefinery_  [business models and farmer diversification into FertiIis%r biomass
IGlas: valorisation [the circular bioeconomy. Biorefinery Glas is a roduction: httos://eufarm https://biorefin production;
N : . ; ps:
of grass into ffirst step towards changing the role of farmers in P Ny . m — eryglas.eu/wp- g = Crop |farm IN
16 different products [the bioeconomy, from suppliers of biomass to rer(?t?: ;’f;n% JB?(;?:é;nSaffey, m a N comm:.mcatlo Ireland content/upload 2 8 farming |diversification/ % BY 8 &
lusing a biorefiery [producers of finished and semifinished products. s: 9 Glas vy 99692367116 @ N dissemi’nation s/2019/12/Bior g 2 Livesto |new business 40) T 2
lapproach to {The project will demonstrate a replicable A lication: 677db513d35 = efinery-Glas- =3 @ ck models; - w
increase farmers |smallscale biorefinery with farmers in the West G!:gen . e Brochure.pdf fertilisation
income. ICork Region. Through biorefining, perennial biorefinery: and nutrients
ryegrass is fractionated into a variety of new Grass Y management
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IA practice abstract describing the project
duration, funding and lead partner details. The
lproject aims to improve the overall sustainability,
alue and resource efficiency of Ireland’s
lagriculture sector through diversification into the
bioeconomy, using a widely replicable small-
iscale farmer-operable grass biorefinery. The
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biorefinery with farmers in the West Cork Region.

project activities included: *Demonstrate a small- Agroecology:
§cale mobile grass biorefinery on multiple farms Livestock lees'tO(.:k biomass
in South West Ireland. I farming; -
. farming; e production;
* Ensure that each component of grass is used at Fertiliser Fertiliser - farm
—_— iits highest value, with the simultaneous . production; . https://biorefin s . I
Biorefinery Glas - N . production; - https://eufarm o 8 diversification/ w
[Small-scale production of multiple products from grass, Processing Processing book.eu/en/co m communicatio ervglas.eu/wp- 9 I3 Crop new business |default .
including an improved fodder press-cake fibre for N technologies; e a 3 . content/upload Q @ farming R - 0 @
31 |Farmer-led Green . . technologie A ntributions/66 Q 2 H Ireland i ® " models; (CC BY =) e
Biorefineries cgttle, protein ct_)n‘centrate feed for monogastrics, s; Application: 2a1de867e5d £ © dissemination; W [} g Livesto fertilisation 4.0 m X
y lhigh value prebiotic sugars (for the food andfeed |, . .. | Green S ronrono ! Agri-Practice- 3 o ck . @
Practice Abstract N Application: 5 . e074520b249 S and nutrients
imarkets) and recovery of nutrients for use as G biorefinery; Abstract.pdf o N
e reen X a management;
fertilizer. . " X Grass; "
. biorefinery; L Animal
* Promote farm-to-farm symbiosis and Biorefinery
N Grass husbandry
lcooperation. Glas
o and welfare
* Facilitate several knowledge exchange
lactivities, including training of farmers on the
loperation of small-scale biorefineries in the
[South West and nationally.
* Deliver a dissemination package with farmers
playing a central role, sharing their experiences
\with other farmers and relevant multi-actors
through a digital storytelling initiative
IA fact sheet informing the background to Agroecology;
biorefinery and the biorefinery glas project. Livestock biomass
Biorefinery Glas focuses on the demonstration of |farming; production;
la small-scale grass biorefinery with farmers in Fertiliser farm
OG Biorefine [South West Ireland with the aim of diversifying production; https://eufarm communicatio https://biorefin o . Cro diversification/
lGlas A factsrf‘{get farmer produce, while resolving significant Processing James Gaffey; book.eu/en/co m N n; eryglas.eu/wp- S a farmiﬁ new business |default o <
32 bn _ Biorefine challenges in traditional agriculture. The project technologie Biorefinery ntributions/66 <Q = dissemination; Ireland content/upload 5 5 Livestg models; CcC BY g ;
lGlas Y laims to improve the sustainability, value and s; Glas 2a2daf537a79 £ © education/trai s/2020/02/fact o 2 ok fertilisation 4.0) @
resource efficiency of Ireland’s livestock sector Application: 380b7d65cf ning sheet-1.pdf - - and nutrients
by supporting farmer diversification into the Green management;
bioeconomy. During the project the partners biorefinery; Animal
lhave demonstrated the GRASSA small-scale Grass husbandry
and welfare
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IA fact sheet on the potential use of grass press
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from trials were comparable to that of
icommercial FOS market standards. The residual

grass whey can remain on the farm as a fertilizer.

cake as a fodder source for dairy cows. Press Livestock biomass
cake silage can partially farming; httos://biorefin production;
OG Biorefine replace grass silage in dairy cows’ diet. Milk yield |Fertiliser 4%' WD farm
| ry_ y " : . . - eryglas.eu/wp . I
lGlas A factsheet land m||!< quallt_y were not affeqted by replaqmg productlgn, https://eufarm communicatio content/upload o . Crop dlversmcgtlonl -
— . grass silage with press cake silage in the diet of Processing James Gaffey; book.eu/en/co m N n; contentiup oac ] I . new business |default - ‘f
33 PN the potential of dairy cows. Reduction in nitrogen and technologie Biorefinery ntributions/66 Q 4 dissemination; Ireland 5/2021/03/Fact s g fa'rmlng models; CcC BY =) ©
press cake as a " . - ey 3 © " N -Sheet-2- 3 3 Livesto S T >
fodder source for lphosphorus excretlpn by dalry_cows was s Glas 2a479d537a7 > educa_tlonltral Presscake- [ @ ok fertlllsatlop 4.0) 3
airy cows lobserved by replacing grass silage with press Application: 9380b7d6a53 ning Dairy- - and nutrients
icake silage compared to grass silage only. Green T_‘Lrials o management;
Reduction in in vitro methane production was biorefinery; +als.pdl Animal
lobserved by replacing grass silage with press Grass husbandry
cake silage compared to grass silage only. and welfare
IA fact sheet on the potential use of fructo-
oligosaccharides extracted form grass as a
icommerecially viable prebiotic. Prebiotics are
type of long chain fibres that human body cannot Agroecology;
digest but serve as food for probiotics which are Livestock biomass
lhelpful bacteria because they help keep your gut |farming; httos://biorefin production;
IOG_Biorefinery_ [flora healthy. A healthy gut contributes to a Fertiliser _;er I;as SUMWD- farm
Glas_ A factsheet [strong immune system, heart health, brain production; https://eufarm communicatio Jg—gcontent]u load o . Cro diversification/ <
lon the comercially |health, effective digestion, and it may help Processing James Gaffey; book.eu/en/co m N n; —'3—/2021/03/,:301 ] 5 farmiﬁ new business |default - rey
34 \iability of the |prevent some cancers and autoimmune technologie Biorefinery ntributions/66 Q = dissemination; Ireland SShT 5 < Li tg models; CcC BY =) 2
prebiotic  fructo- (di Fructooligosaccharides are considered |s; Glas 2a48fbbc8b03 & © education/trai ﬁ d [} 2 |veks © fertilisation 4.0) m &
pligosaccharids  [to be a gold standard in prebiotic market. FOS Application: 80dfee3da2 ning % - - c and nutrients
from grass lextracted from grass whey (byproducts of Green FOS.pdf management;
biorefining process) represents a working circular |biorefinery; £2s.pdl Animal
bio economy model. Prebiotic activity of Grass Grass husbandry
FOS were noted to be efficacious and results and welfare
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IA fact sheet on the potential use of grass whey
las a biofertiliser and used to produce bioenergy.
Biorefinery process fresh grass can be
lprocessed to produce a presscake fibre feed for
ruminants, and a protein concentrate which can
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lsoyabean and maize feed products imported
from Argentina, Brazil and the USA.
IApproximately two thirds of the feed materials
imarketed in Ireland are imported, compared to
37% in the UK, 27% in France, and 26% in
Germany.

lserve as monograstric feed. A high value sugar Livestock Qi%l;zzg(s)logy’
istream, rich in fructo-oligosaccharides, a farming; production:
IOG_Biorefinery_  |prebiotic, can be extracted from the remaining Fe nilisér httgs://bior/efin farm ’
Glas_A factsheet [iquid, leaving a residual stream called “whey” . . _— eryglas.eu/wp- " I
lon the production [which contains many nutrients, minerals and g:gi:gtslﬁ]n’ James Gaffey: %%m m comm:.nlcatlo content/upload OU y Crop ggﬁrsgﬁ?:g:é default ~
35 of grass whey and [sugars. In the sections below we will detail the technologi% Biorefinery v m 3 3 dissemi’nation' Ireland s/2021/03/Fact Q 8* farming models: cC_ BY g S
ts suitability for |potential of using this whey as a bio-fertilizer or s Glas 9a4218bc8b0 g © education /traiy -Sheet-3- g 3 Livesto fe r‘tilisaﬁon 40) T Q
fertiliser and ffor the production of bioenergy through anerobic A’pplication' 380dfee3600 ning Grass-based- 3 o3 ck and  nutrients . w
bioenergy digestion. Overall, four product streams were Green . - Prebiotics- management;
lapplications. levaluated. Presscake fibre was produced as biorefinery: FOS.pdf Animal ?
cattle feed. Green protein concentrate was Grass ’ husbandry
lproduced for monogastrics. A prebiotic, fructo- and welfare
oligosaccharides was extracted. The residual
grass whey can remain on the farm as fertilizer.
Grass whey process residues can also be used
for the production of biogas through anaerobic
digestion.
IA factsheet on the suitability of using grass
protein concentrate as monogastric feed for pigs.
|As Ireland imports over 3 million tonnes of animal
feed annually, there is a major opportunity to
offset some of these imports if we can use grass
in a more resource efficient way using the Agroecology:
biorefinery approach. The majority of these Livestock bi%m ass 9y:
imports are GMO and emission intensive and are farming; production;
IOG_Biorefinery_ [often associated with negative land-use effects Fe ﬂilisér https://biorefin farm !
Glas_hA faUctshee} fsuch as soil degradstion, ar|1d the decrllineDin production; httos://eufarm communicatio eryglast./eu/wg- o c diversification/
on the Use of [forest areas and subtropical savannahs. During o . e . content/upload = rop N ©
36 IGrass Protein [the Biorefinery Glas project grass protein ::;?s;i;% ‘é?::eefsingfyﬁey’ % E 3 dissen?i’nation' Ireland s/2021/03/Fact § 8* farming rr:]eov(vjei)slfsmess % BY 8 S
IConcentrate  as [concentrate was trialed as a protein source in pig s Glas 2a4b6d67e5d § © education /traiy -Sheet-3- g 3 Livesto fe nilisafion 4.0) T %
Novel feed diets. Overall, 800 kgCO2-e released per A’pplication' 20745200906 ning Grass-based- 3 -3 ck and  nutrients . w
Monogastric Feed [tonne of soya meal produced. 1.7 million tonnes Green . e Prebiotics- management;
for Pigs lof soya and maize genetically modified (GM) biorefinery; FOS.pdf Animal ?
lproducts imported into Ireland annual out of a Grass ! husbandry
total of 3.47 million feed imports. 90% of
and welfare
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IA flyer produced to intoduce the project, it's aims
land activities, and highligh the innovative
laspects of the project. This project aims to Agroecology:
isustainably restore, protect and enhance the bi?) diversitgy’
lquality of the bathing and river waters at and na)tlure
Duncannon by reducing pollution from rural management:
lagricultural and domestic sources whilst also nagel ?
IOG_Duncannon ) A N . fertilisation
Bius Flag Farming protecting farm incomes. They also aim to _ L|ve§t0§k Cro_p and nutrients
8 Comunities develop an effec_tlv_e model for future sustainable |farming; httos://eufarm o farmlng management;
. imanagment of similar catchments and to foster Catchments fips:/jeutarm I ;
[Scheme_  Aims L ) X Duncannon book.eu/en/co m N communicatio ] - " landscape/lan |default X
— . positive relations between the farmers and ; rarr——— 3 S . 2 Z livestoc v Y *
38 fand Objectives of N s Blue Flag ntributions/66 Q NS n; Ireland > X d CcC BY o @
lhouseholders in the catchment area. The Application; ; - @ > . - 3 < k; . T =
the  Duncannon I n e Project 2a506c0b4d5 > dissemination [} N management; [4.0) w©
.~ lactivities included creating farm specific Water 3 environ -
Blue Flag Farming "Pollution P ial Zone" (PPZ) plan f h i b2ea1b27686 . |soil
I8 Comunities ollution F ot.entla one (' ) plan for eacl qua ity, me'nt, management/
Scheme farm, monitoring farm practice change and water |Nitrates society; functionality:
quality in the wider catchment area and Y:
" T waste, by-
developing community wide engagement. The roducts. and
innovative nature of this project was highlighted I")esidues’
in a simple visual way with PPZ maps, results management
based reward scheme and using a holistic 9
lapproach to improving water quality by woring
\with farmers and the wider community.
Agroecology;
IA practice abstract describing the project g':(;jlverigure
duration, funding and lead partner details. It also hitos://www.na management:
details the projects aims, objectives and ; nagel
IOG_Duncannon wities. Thi ‘ect b in March 2018 and Li K Brend tionalruralnetw c fertilisation
Blue Flag Farming ECF'V't'eS.' is project began in Varct oan |ves_toc rendan ork.ie/wp- o P " land nutrients
8 Comunities finished in May 2021. The project rational is due  |farming; Cooney, httos://eufarm . coﬁtent/u load 3 farming management:
lto the elevated bacteria levels of bathing water Catchments | Wexford m = - g 2 ; 9
IScheme_ N 2 X book.eu/en/co o > communicatio s/2019/02/The S S . landscape/lan |default 4
lquality at Duncannon beach together with its loss |; County —— a I X Q ® livestoc 0 ES
39 [Duncannon Blue [/ . e - ntributions/66 = « n; Ireland -Duncannon- R d CcC BY =] ES
. of its Blue Flag status of environmental Application; Council; @ N . M~ TR ar=— 3 s ; . T X
Flag Farming & . o 2a51b0b7729 > Q dissemination Blue-Flag- [} 2 . management; (4.0) @
Comunities excz_ellence in 2‘007 have a major !mpact on the Watz?r Duncannon 5f6fof1b5ea > Farming-and- 2 23 environ |
Scheme Practice tourism potential of the area. It aims to quality, Blue Flag e —g_Communities- 5 ment; management/
IAbstract contribute to the recovery and long-term Nitrates Project Scheme-NRN- society; functignalit .
retention of the Blue Flag status at Duncannon Website.odf waste );) _
beach by improving the bacterial quality of the Hebsile.pdl rodu’cts arild
[two coastal streams that flow onto the beach. pro ’
residues
management
Nutrient
processing recycling,
technologie https://eufarm a manure
OG Pocketboer [The document includes a list of s, anaerobic | Inagro, book.eu/en/co o N communicatio Flanders ] g Pocket |valorisation, default o
41 - Nieuwsartikels publications/articles related to the OG digestion, Boerenbond, ntributions/66 g— S n; (BE) 5 =) digestio |digestate, (CC___BY E; ‘-;
: Pocketboer II. pocket Biogas-E 018e0c1835¢ = - dissemination (] 3 n energy 4.0) w
digestion, a2c51atlacc8 - production,
biogas anaerobic
digestion

th
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Boerenbond,
Inagro,
Innovatiesteun
punt, Provincie
Antwerpen, https://www.bi Nutrient
In 2016 and 2017, various problems were rocessin Innolab, ogas- recyclin
identified when operating small-scale biogas p 9 Biogas-E, . - e.be/sites/defa yeling,
: " technologie g https://eufarm communicatio - a manure
IOG_Pocketboer |plants on agricultural companies. Through the s anaerobic Patrick book eu/en/co o n: ult/files/2019- ) - Pocket |valorisation default o
i . . y . N i 0<94000 o , gefadit ©
a2 e porionces were broueht togeter to ook for 9955100, | Vel Qollipen | aitoutonsicst | & | 8| dissemmaton; | FGEES® | FEORSEE | 5 | & | dgesto fdgestte, |CC_BY | B | J
lpocketboeren sol?Jtions. As a result, tﬁe pogter with tips and z?(i(si:on Paul Y % = - educ:itri]onltrai %25van%205 3 “ n e?oecll—ggtion 4.0) o
ftricks from and for farmers was created in 2019 big as ! Leenaerts, — 9 n%20voor%20 znaerobic ’
land updated in 2021. 9 Dries Matthys, pocketboeren. " N
. digestion
Kris Muys, pdf
Paul Van der
Schoot, Bart
Vanderstraeten
, Stefan Wyers
Nutrient
Il Schriftelijke [This note specifies questions about pocket s anaergbic Boerenbond, book eu/en/co = n; g e= Pocket |valorisation default o
raag Vlaams (digestion and Pocketboer Il that the Flemish : N Inagro, Biogas- | — o — 2 S dissemination; Flanders 2 @ 5 . . N ’ o ° 2
43 Parlement - [Parliament addressed to the Flemish Energy and digestion, E, Kim niributions/66 g N decision- (BE) 3 Z3 digestio |digestate, cC BY E] =
. pocket " . 0190ca1835¢c = Q y [} S 3 n energy 4.0) @
Lerend Netwerk |Climate Agency (VEKA). N N Winternitz N making =] S8 .
digestion a2c51atlad4c S > production
Pocketboer . ! — support < o
biogas anaerobic
digestion
Anke De
Dobbelaere,
[The brochure consists of various modules, in processing ézr:ulj_:renknegt,
Iwhich each time a different aspect of pocket technologie Vandendriessc Nutrient
digestion is highlighted. s, anaerobic he. Inés https://inagro.b recycling,
Kleinschalige MODULE1: Wat is vergisting? digestion, Ve’rleden https://eufarm communicatio e/sites/default/ a - Small- |manure N
/ergisting - IMODULE2: Praktische tips voor een goede pocket Micke Déco e book.eu/en/co o ) n; Flanders files/medialfile 8 S scale valorisation, default ES
44 Mogelijkheden en |uitbating ) digestion, Kim Winternitzy ntributions/66 % § dissemi_nation'; (BE) s/2022- 5 % digestio digestate, CC _BY E; ;
kansen voor de [MODULE3: Wetgeving & steunmaatregelen small-scale Erik Meers ’ 0196¢c4b1522f = education/trai 04/BrochureKl (] H n energy 4.0 5
landbouw MODULE4: Businessmodel digestion, " ¥ 5a27c7b295 ning einschaligeVer - production,
NG B Tine Vergote, e — N
MODULES: Nieuwe concepten biogas, Lies Bamelis gisting.pdf anaerobic
MODULES®: Praktijkvoorbeelden digestate, Emilie ’ digestion
MODULE7: Nutriéntenstromen nutrients
Snauwaert,
Nutricycle
Vlaanderen
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processing E](;err%nbond, Nutrient
technologie Innglal; recycling,
" . 3 i " . . ps:
[The final publication of OG Pocketboer Il z anat'e robic Biogas-E, Kris Ett i//effa/rm cati g Pocket m?m."et. default w
IOG_Pocketboer  |provides an overview of the most important 'gestion, Muys, Dries ——e 2 8 communicatio Flanders 2 z “ocket - valorisation, gelault ° S
45 |5 = . . pocket g ntributions/66 = N} n; i o digestio |digestate, (CC___BY =% [
Il: Eindverslag findings during the OG Pocketboer (I) and OG di N Matthys, Paul 1 1520f S X di oL (BE) 2 <] 0 = =
Pocketboer II. |geﬁtlon,I Van der g 22)?3;:5332 issemination; g =3 n ene(;gyt' 4.0) ©
Smalb-scale | genoot, Patrick | 225-ClP20< production,
digestion, Devresse anaerobic
biogas Stefan Wyers digestion
Informative webinar (in the context of the :)ergﬁsfj;n?e INetétrg;:]t
PocketPower: PocketPower project) that maps out the gle X I yeing,
3 " Ny ) L s, anaerobic https://eufarm N communicatio . manure
Webinar lopportunities for agricultural digestion in Flanders | N © . https://www.yo s ok N
" " digestion, book.eu/en/co o S n; < 3 Pocket |valorisation, default o
kleinschalige for the vegetable sector. PocketPower (2016- rerr— I @ . S Flanders | utube.com/wat 3 g . . N T 3 R
46 /ergisting - |2020) is a project linked to Pocketboer | and Il pocket Inagro Dtributions/66 8 N dissemination; (BE) ch?v=CRLVDe | & s digestio . \digestate, CC_BY | g | 2
lgroentesector where pocket digestion is intended to be digestion, 104977 eaeb4 = S educa_tlonltral thVs ° 2 n energy 40 ®
H N . small-scale a688c6e520a S ning — production,
020 lexpanded to various agricultural and horticultural digestion anaerobic
lsectors. . ! . Ny
biogas digestion
processing Nutrient
PocketPower: Informative webinar (in the context of the technologie recycling,
\Webinar . PocketPower project) that maps out the s, anaerobic https://eufarm b communicatio httos:// o manure
" . : L g N © X DS://WWW. Y - N
" . lopportunities for agricultural digestion in Flanders |digestion, book.eu/en/co o S n; < H Pocket |valorisation, default N}
kleinschalige . . I . S Flanders | utube.com/wat a o . - N 3 ~
47 ergistin _ [for the dairy sector. PocketPower (2016-2020) is | pocket Inagro ntributions/66 5 % dissemination; (BE) ch7v¥s77PHI S = digestio |digestate, (CC___BY 2 =
meﬁ(veegector la project linked to Pocketboer | and Il where digestion, 2712dc5fa87¢c = S education/trai —Hd © o n energy 4.0) ®
b020 Ipocket digestion is intended to be expanded to small-scale 702256d0a1 o ning —_— production,
arious agricultural and horticultural sectors. digestion, anaerobic
biogas digestion
processing Nutrient
PocketPower: Informative webinar (in the context of the technologie recycling,
\Webinar . PocketPower project) that maps out the s, anaerobic https://eufarm b communicatio hitos:/WwWwW.yo manure
" . : L g N © X ps: A - N
kleinschalige lopportunities for agricultural digestion in Flanders |digestion, book.eu/en/co o =] n; Flanders | utube.com/wat < 3 Pocket |valorisation, default 3 N}
N or the pig sector. PocketPower - isa |pocket nagro ntributions, = 2 issemination; P we—— @ =4 igestio |digestate, °
48 9 ffor the pi tor. PocketP 2016-2020) i ket | ibutions/66 5 < di inati 2 =2 digestio |digestats CC___BY ®
ergisting - N " N N Q N . K (BE) ch?v=AGzlar2 ° 3 S <
/arkenssector project linked to Pocketboer | and Il where digestion, 27218209ab0 = S education/trai 00BO o n energy 4.0) ®
b020 Ipocket digestion is intended to be expanded to small-scale 1702bcaae5a o ning 9989 production,
arious agricultural and horticultural sectors. digestion, anaerobic
biogas digestion
Fertilisation
. . . . . PS., . 5 .
[The objective of this Operational Group is to manure gue?a/t/i\\ygs\g Cr(; g.. and nutrients
. " . : D! g N
Eines per a la |[develop innovative tools for more efficient managemen ries.cat/oujade . 3 management;
Imilora eficient del |manure and fertilisation management, in order to |t efficiency https://eufarm 53 communicatio SJiles/PRESY B 8 3 Cro Waste, by-
Imaneig de |value manure and technologique tools to give the |manure book.eu/en/co Q S n; Catalun 20FCAC%20G 20& B S 5 farmiﬁ products, and - :
49 dejecciosn Imost accurate advice to the farmers. valorisation IRTA ntributions/66 5 N dissemination; ny YT — sl =1 ° N 9 |residues =) ©
N . " . . Py > N . . a(Spain) | O%20dejeccio B & 3 Livesto . T =
amaderes, [This document is a slideshow presentation BAT 1f7e0dad7afa 3 =4 education/trai 15%202019- g 5 2 ok management; &
fertilitzacid i |describing the project, detailing the activities, Agri- dbfd522d34 © ning 707_° > e Best Available
qualitat del cultiu  [methodology and results and explaining how to cooperative o 5 echniques;
litat del culti thodol d Its and laining how t ti & Techni
" . L . 4%20Jornada = y
replicate it, used in different seminars. s B S Soil  content
%20UAB.pdf B analisys
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Maximizing
IOrganic
Production
[Systems
IGrowers Report

[Technical report for organic growers and
ladvisors setting out findings from a EIP
(Operational Group working with growers to
loptimise horticulture production and support the
icontinuity of supply in line with growing market
demands. This includes results from a 3-year
ishort-term green manure trial, examples of
lorganic cropping programmes, details of climate
land weather monitoring on the farms, and the
luse of organic materials in organic production.
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ISOS Aquae:
Matching crop row

land dripline
distance in
lsubsurface  drip
irrigation
increases yield
land mitigates N20
lemissions

Intensive irrigation and nitrogen (N) fertilisation
lare often linked to low N-fertilizer efficiency, and
to high emissions of the greenhouse gas nitrous
loxide (N20). Efficient irrigation systems (e.g.
isubsurface drip irrigation [SDI]) combined with N-
fertigation in a no-till agroecosystem can promote
N-use efficiency, thereby curbing N20 emissions
lwithout depressing crop yield. Yet, crop type and
ISDI plant settings (and management) such as
dripline spacing may determine the agronomic
land environmental performance of SDI. In this
two-year field study on maize (Zea mays L.) -
lsoybean (Glycine max [L.] Merr.) rotation with
lconservation agriculture management (notill and
lcover crops), we investigated the effects of three
different irrigation/fertilisation systems (SDI with
la narrow dripline spacing (70 cm) + fertigation
iwith ammonium sulphate, SDI with a large
dripline spacing (140 cm) + fertigation with
lammonium sulphate, and sprinkler irrigation
[SPR] + granular urea application) on yield, N-
fertilizer efficiency, and N20 emissions in a fine-
textured soil. We hypothesized that SDI systems
(especially with narrow dripline distance) would
increase yield and mitigate N20O compared with
ISPR, and particularly for maize due to its higher
lwater and nutrient demand. We found that SDI
increased maize yield (+31%) and Nfertilizer
efficiency (+43-71%). These positive results
lwere only observed during the drier year in which
irrigation supplied ca. 80% of maize water
requirements. The narrower dripline spacing
imitigated N20 emissions compared with
isprinkler irrigation (by 44%) and with the wider
ispacing (by 36%), due to a more homogeneous
distribution of N in soil, and to a lower soil
imoisture content. Soybean yield and N-use
efficiency were not affected by the irrigation
isystems. We also found that SPR enhanced
icover crop residue decomposition, thus
lpromoting the release of C and N into the soil
land increasing N20O emissions. Overall, our
istudy provides important insights on key
Imanagement decisions that define the
isustainability of novel irrigation systems; in
particular SDI with a 70 cm dripline distance
ishould be promoted for maize to increase
lproductivity and decrease N20 emissions in fine-

textured soils.
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FERTIGATION with slurries and digestates
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Biogas done right: 10 "FARMING FOR FUTURE”
lactions for the agroecological transition. In
particular, the aim is a greater stock efficency of
IC and N into the soils and a lower GHG and N
lemissions in the atmosphere linked to the
digestate use in agriculture. Ecological practices
((minimum soil tillage, innovative low-emission
isystems for the distribution of digestate) to
reduce the use of synthetic fertilizers and
increase the supply of organic matter in the soils.
IThe "FARMING FOR FUTURE" actions for the
lagroecological transition are the follow: -
Renewable energy in agriculture, replace fossil
fuels with renewable energy sources to reduce
pollution and emissions; - Agriculture 4.0, adopt
ladvanced agricultural techniques and farming to
loptimize the use of nutrients; - Livestock manure
Imanagement,use livestock manure and
lagricultural by-product to reduce emissions and
lproduce renewable bioenergy - Organic
fertilisation, using digestate to guarantee the
return of nutrients into the soil and reduce the
ichemical input; - Innovative agricultural
lprocesses, adopt agronomic techniques (e.g.,
iminimum tillage, no-tillage, organic fertilisation)
to reduce emissions into the atmosphere; -
IQuality and animal welfare, implement
lagricultural and farm techniques to improve
quality and animal welfare. - Increase in soil
ffertility, adopt double crops to increase carbon
lsequestration and soil fertility; - Agroforestry,
integrate woody crops to increase
Iphotosynthesis and organic matter into the soil; -
Production and utilisation of biomaterials, using
biological, natural and renewable materials -
Biogas and other renewable gas, produce

Imethane and hydrogen from agricultural biogas.
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. animal
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N - . Pacchioli, (= . D bblicazioni/SN IS environ |and
cycle can  be [to capture ammonia emissions and convert them | Pig 138700beeac S R dissemination a (Italy) Thd onon oa [} = . . 4.0) @
| " N . . CRPA N 01_2022 p3 2 =] ment  [machinery;
mproved into a fertilizer as ammonium sulphate solutions livestock, 6e7e38641b 0_33.pdf?v=20 g fertilisation
" .pdf?v=
Ammonium 240124 ] and nutrients
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Problems
lsolutions
lunderlying

IGroup

birth of the Gas
Loop Operational

[The Po Valley basin represents one of the areas
iwith the highest ammonia and particulate matter
iconcentrations of (PM2.5 and PM10) in Europe.
IAmmonia causes health problems in livestock
farms, odours and it is an important precursor of
fine dust. The stagnation of pollutants (ammonia
INH3, nitrogen oxides NOx and sulphur oxides
ISOx) on the basin makes particularly important
the reactions between them and produces a
large amount of fine particulate matter.

[The activities and challenges of the GAS LOOP
innovation are:

* To develop a pilot able to clean the air and to
recover ammonia from pig livestock

* To implement the system up to a Technological
Maturity Level equal to TRL 9 (ready for market);
* To monitor and evaluate the air washing
treatment efficiency, the avoided ammonia
lemissions and the

lenhanced indoor air quality for human operator
land animal;

* To produce, quantify and characterize the
recovered fertilizer (ammonium sulphate
solution) in a view of

Nutrient Recovery and Circular Economy;

* To evaluate GHG (t CO2eq) reduction due to
replacement of N industrial fertilizers;

* To increase the animal welfare and productivity
due to better air quality inside the pig housing,

* Dissemination of the activities and the results,
[Training courses on the topic of the emissions
reduction

land training-demo visits.

and

the
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An air treatment
lsystem that
reduces ammonia
lemissions and
produces

lammonium sulfate

[The Gas Loop Operational Group, thanks to the
lexperiences and results achieved by Ammonia
Washing Machine (https://ammonia.crpa.it/), has
implemented and brought the prototype system
from the technological level it was at (TRL 6) to a
ITRL level 8-9, a real system, complete and ready
for applicability.
IGas Loop promotes a virtuous cycle (Loop) of
nitrogen which, starting from the capture of
lammonia, cascades into an increase in the
lenvironmental sustainability of pig farming: the
recovered ammonium sulphate allows the
reduction of industrial fertilizer inputs, thus
lavoiding greenhouse gas emissions generated
by their production; the greater animal welfare
land health, due to the lower presence of
lammonia in the rooms, increases pigs
performance by reducing the carbon footprint of
the kg of meat produced.
[The results achieved by Gas Loop have
demonstrated the benefits of the pigsty air
treatment system with ammonia capture and
recovery. Among the 4 operating methods tested
previously, Gas Loop developed and brought to
maturity the one that had proven to be the most
promising and specifically the treatment of the air
isucked from the under-slatted-floor through holes
drilled in the side wall of the building lower level
than the walking surface. In this way, the
lammonia emissions developed by the slurry
present in the cracked area are captured and
prevented from spreading into the environment
labove which hosts the animals. The treatment is
based on the chemical absorption of ammonia by
backwashing with an acid reagent in a tower with
packing bodies. Sulfuric acid (H2SO4) reacts

ith ammonia (NH3) to form a stable suspension
lof ammonium sulphate ((NH4)2S04) which
laccumulates in a tank at the base of the washing
tower. The treatment system was implemented

ith sensors and logic for continuous operation.
[The recovered nitrogen, resulting in compliance
lwith EU Regulation 2019/1009, can be valorised
las a mineral nitrogen fertilizer on the same farm
lor marketed (Nutrient Recovery and Reuse), thus
lavoiding greenhouse gases (66 t CO2eq/t p.v.
per year) deriving from the production of equal
lquantities of industrial nitrogen fertilizer. Gas
Loop, by limiting ammonia emissions, is effective
in reducing the acidification impact and the
formation of particulate matter compared to the
control, by 21% and 17% respectively.
[The suction of air from under the slatted floor
lallows significant emission reduction to be
lachieved with reduced treatment flow rates (14
m3/h per item). The treatment improved indoor
lair quality, reducing the average concentration of
lammonia in the treated room by 62% and

lemissions by 54%.
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[The project activities were completed with the
levaluation of the possible effects of a reduced
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[The results show that the carbon footprint by
lapplying the innovation is equivalent to the
control, i.e. 437.5 kg CO2 eqg/head for the Gas
Loop thesis compared to 438.3 kg CO2 eqg/head
for the control. The environmental benefit linked
to the production of the renewable fertilizer is
partly offset by the emissions linked to the
treatment (construction, maintenence and
iconsumables). The Gas Loop thesis, on the
other hand, by limiting ammonia emissions, is
effective in reducing the acidification
lphenomenon and the formation of particulate
imatter compared to the control, by 21% and 17%

respectively.

?2v=20231216

lpresence of ammonia in the breeding pig rooms | Ammonia https://gasloop @ © ﬁﬂgﬂzlnd
Less ammonia in |on the health and productivity of the pigs. emissions, .crpa.it/media/ 3 =3 and wg?;are,
the pig rooms (In both winter and summer the removal of Nitrogen https://eufarm a documents/ga % g 8 livestoc |farming ’
increases the jammonia from the air is associated with slightly recovery, Pacchioli, book.eul/it/con g 2 communicatio Emilia sloop_www/pr s @ 5 R equipment default - 2
82 health of the |better breeding performance. The yields at the Pig welfare, Bertolini, tributions/662 5 '8 n; Romagn esentazioni-cf- ° =3 i enviyron and CcC BY S ;
lanimals and [slaughterhouse and the quality of the carcasses, |Pig CRPA 13a1e6711e6 S N dissemination a (Italy) 12122023/Gas 2 25 ment  |machinery: 4.0) @
ootechnical las well as the lung health status of the animals livestock, 77db51123f Loop Pacchiol '_:'1 Se fertili t.w’
ields lwere optimal for all the groups monitored, Ammonium i_Bertolini.pdf? L g aenc: Isralulg'::ents
lconfirming a high standard of welfare and quality |sulphate v=20231216 S management:
lof the pig on the farm where the test was carried 9 ?
out.
[The environmental sustainability of the
innovation was analyzed by applying the Life
ICycle Assessment (LCA) methodology. The
istudy calculated the environmental impact of the
iconventional management of pig farming
(control) compared to the innovative one (Gas
Loop)in which the air is treated by the system
land renewable ammonium sulphate is produced.
[The boundaries of the study system include in
the control and innovative thesis the feed and
lelectricity used in breeding, the impact of raising
the young pigs entering the fattening phase and
the emissions of CH4, N20 and NH3 of the 2
respective two thesis. In addition, for the https://gasloop s animal
innovative thesis all impacts for the construction Ammonia .crpa.it/media/ @ =8 husband
land operation of the treatment system emissions, documents/ga & S aﬁz arJverI);are'
Effect of Gas Loop ((electricity, reagents and materials) and the Nitrogen https://eufarm a sloop_www/pr % % livestoc  |farmin !
nnovation on the |environmental benefit due to the ammonium recovery, Pignedoli, book.eu/it/con F 3 communicatio Emilia esentazioni-cf- ] o . equiprgent default - N
83 fenvironmental isulphate produced were considered. Pig welfare, | Pignagnoli, tributions/662 5 IB n; Romagn 12122023/Gas ° 2 envi}on and (CC___BY S <
lsustainability  of [The LCA analysis estimated the Carbon Pig CRPA 13aadad7afad 3 N dissemination a (Italy) Loop Pignedo 2 Q@ ment | machinery: 4.0) @
the pig livestock  |Footprint, the acidification and the formation of livestock, bfd527c0e li- 3 g fertilisati Y
particulate matter derived from the heavy pig Ammonium Pignagnoli_12 g & © dl 1sal 'ff‘ t
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Design and costs
of installing the
Gas Loop
innovation: A case
istudy

In addition to the environmental benefit, the
leconomic sustainability of the innovation was
d, both in terms of impact on the value of
the kg of meat produced and by calculating the
costs to be incurred in the case of a complete
installation or in the case of just preparing the
building to host at a later stage the treatment
lsystem.
[The treatment system entails a management and
depreciation cost (as of 2023) between 0.15 and
0.17 euros per kg of live weight sold which is
icompared to the price of €2.27/kg, for heavy pigs
in the protected circuit for the supply chain PDO
(CUN pigs, December 2023), means an
incidence of 7.3%.
In collaboration with the partner pig farm
IColombaro, a case study was developed based
lon the reality of one of its 6 sheds that host
fattening, the only shed on the farm still to be
renovated. The working hypothesis was to
demolish the current pigsty and rebuild a new
lone with the same external dimensions (114.96 x
18.6 m). The new pigsty has a maximum
icapacity of 1,440 animals in line with the current
lone. The pits under the slatted floor have a
lvacuum system to move away the slurry.
[The estimated cost of the pigsty is €1,284,400, to
hich must be added the works necessary to
prepare the pigsty for the 4-machine Gas Loop
lsystem (installation of suction ducts, suction
pipes, gate valves, etc.), for a estimated amount
lof €28,000, while the other device (including
treatment machines) can be carried out at a later
time, because they are external and do not
involve demolitions and/or demanding removals.
[The total cost of the treatment plant was
lestimated at €208,000, of which 13.5% was
lattributable to the preparation works mentioned
labove. The preparation works for the new
building alone have a cost equal to 2.2% of the
basic cost of the pigsty, while if the complete
isystem were also installed the incidence would
be 16.2% on the cost of the pigsty.
[The impact of innovation compared to the value
of the kg of meat sold is not negligible (7.3%).
However, considering the modest cost of the
ladditional preparation works on the total cost of
construction/renovation of a new pigsty (2.2%
icompared to 16.2% of the complete installation),
it is advisable to foresee these works, because
they will allow in a second time to easily
implement the air treatment system. The
intervention, on the contrary, on existing pigsties
would be more complex and expensive.
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