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Abstract

This deliverable contains the resume and contents of 38 practice abstracts developed under
the project’s activity. In M18, a total of 21 were already prepared for the first batch (D5.7). By
the end of the project, AgroFossilFree will deliver 59 practice abstracts, nine more than

expected.
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Abbreviations

AGROFOSSILFREE: Strategies and technologies to achieve a European Fossil-energy-free
agriculture

EIP-AGRI: European Innovation Partnership for Agricultural productivity and Sustainability
EU: European Union

FEFTS: Fossil Energy Free Technologies and Strategies

H2020: Horizon 2020

PA: Practice Abstract

Partners’ short names

CERTH: Ethniko Kentro Erevnas Kai Technologikis Anaptyxis

AU: Aarhus Universitet

AUA: Geoponiko Panepistimion Athinon

IUNG-PIB: Instytut Uprawy Nawozenia i Gleboznawstwa, Pafistwowy Instytut Badawczy
CEMA: Comité Européen Des Groupements De Constructeurs Du Machinisme Agricole
ECAF: European Conservation Agriculture Federation

RECOOP.EU ASBL: Rescoop EU ASBL

ICOEL: Innovationscenter for @kologisk Landbrug

CONFAGRICOLTURA: Confederazione Generale Dell Agricoltura Italiana

LODR: Lubelski Osrodek Doradztwa Rolniczego W Konskowoli

AGENSO: Agricultural & Environmental Solutions

DELPHY: Delphy BV

TEAGASC: TEAGASC — Agriculture and Food Development Authority

WIP: Wirtschaft Und Infrastruktur GmbH & Co Planungs KG

INI: Iniciativas Innovadoras SAL
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1 Introduction

The European Innovation Partnership for Agricultural productivity and Sustainability (EIP-
AGRI) was launched by the European Commission (EC) in 2012. This initiative aimed to help
all EU countries to provide their citizens with a more competitive economy, better jobs, and
life standards, fostering a competitive and sustainable agriculture and forestry sector that
"achieves more from less".

The EIP-AGRI adheres to the "interactive innovation model", which brings together specific
actors (e.g., farmers, advisors, researchers, businesses, etc.) to work in multi-actor projects to
find a solution for a specific issue or develop a concrete opportunity. In this sense,
communicating about projects activities and results is much easier by a common format (see
Figure 1) which facilitates the knowledge flow and enables contacting farmers, researchers
and all the other actors involved in innovation projects. The EIP common format consists of a
set of basic elements characterising the project, including practice abstracts (PAs). The format
is developed with the aim to enable contact with partners, incentivise efficient knowledge
exchange and disseminate the results of the project in a concise and easily understandable

way to practitioners.

All the PAs generated during the life cycle of AGROFOSSILFREE project will be periodically
uploaded to the EIP-AGRI, where the information is shared at EU level, via the EIP-AGRI project
database, a unique repository which supports the dissemination of results of all interactive
innovation projects. In addition, these PAs will be a useful dissemination tool to share the
updates and outcomes of AGROFOSSILFREE with the EIP-AGRI subgroup of innovation.

This document presents 38 Practice Abstracts that have been mainly developed based on the
policy briefs, the outcomes of the deliverables and the study cases identified during the
project life, or particularly interesting FEFTS collected for presentation on the AgEnergy
Platform. By the end of the project, there will be a total of 59 Practice Abstracts produced,

which is nine more than set in the project objectives.
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2 Methodology
PAs are short summaries of around 1000 - 1500 characters (word count — no spaces) that
describe the main information/recommendations and serve end users in their daily practice.
All PAs have been prepared following the guidance and Common Format of EIP-AGRI (see
Figure 1) in the shape of an Excel template. In addition to the PAs, the Excel template contains
general information about the project, including keywords, list of partners and contacts,
website and audio-visual material. Every PA must be accompanied by a short title of no more
than 150 characters.
This deliverable presents the practice abstract with another design that has been prepared in
order to publish them on the project website. However, this design contains the main
information as required in the EIP-AGRI format (see Figure 2):

e Main results/outcomes of the activity (expected or final).

e Main  practical recommendations such as the main added

value/benefit/opportunities to the end user.

Both the summary and the title have been provided in the native language of the coordinator
or one of the partners. However, an English version of PAs is available.

Please note that the following practice abstracts have not yet been validated by EIP-AGRI.
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EUROPEAN COMMISSION
DIRECTORATE-GEMERAL FOR AGRICULTURE AND RURAL DEVELOPMENT

H Directorate H. Sustainability and Quality of Agriculture and Rural Development

H.5. Research and Innovation
EIP-AGRI Common format for interactive innovation projects

The interactive innovation approach under the European Innovation Partnership Agricultural Productivity and Sustainability
(E]:P—AGR_D[I] fosters the development of demand-driven innovation, turning creative new ideas into practical applications
thanks to interactions between partners, the sharing of knowledge and effective intermediation and dissemination.

The EIP common format consists of a set of basic elements characterising the project and includes one (or more)
"practice abstract''(s). The format was developed with two main objectives:

(1) to enable contacting partners and incentivise efficient knowledge exchange, and

(2) to disseminate the results of the project in a concise and easy understandable way to

practitioners.

The common format allows providing information all along the life-cycle of the project. The content of the common format
can be updated at any moment when useful, for instance in an intermediate phase of the project. Project information should
at least be available at the beginning (describing the situation at the start of the project, including project title and objectives)

and one or more practice abstracts).

3 EIP-AGRI Common format INSTRUCTIONS PROJECT INFORMATION PARTMNERS KEYWORDS AUOQ

Figure 1. EIP-AGRI Common format.

A B E D E G H
Several practice abstracts may be needed for one project, depending
on the size of the project and the number of
Practice "abstract™ 1: outcomes/recommendations which are ready for practice.

Short summary for Recommended| 0 character(s) / 1500
practitioners in english on the
final or expected) outcomes
(1000-1500 characters, word
count — no spaces).

This summary should at least contain the
follawing information

- Main results/outcomes of the
activity (expected or final)

- The main practical
recommendation(s): what would be
the main added
value/benefiiopportunities to the end-
user ifthe generated knowlsdge is
implemented? How can the practitioner
make use of the results?

This summary should be as interesting
as possible for farmersiend-users,

using a direct and easy understandable
language and pointing out
entreprensurial slsments which are
particularly relevant for practitioners
(e.g. related to cost, productivity etc).
Research oriented aspects which do not
help the understanding of the practice
itself should be avoided.

Short summary for | Mandatory 0 character(s)/ 1500
nractitinnare in natiu lanauann
3 EIP-AGRI Common format INSTRUCTIONS PROJECT INFORMATION PARTNERS KEYWORDS AUDIOVISUAL MATERIAL WEBSITES PA1 PA2

Figure 2. EIP-AGRI template for PA.
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3 Practice Abstracts

Ne Title of the Practice Abstract Partner Language ‘
1 Enabling the creation and growth of energy communities in rural areas RESCOOP English / Dutch
2 Farm Energy Audits CERTH English / Greek
3 European Low Energy/Carbon Label of Agricultural Products CERTH English
4 Agrivoltaics for open-field agriculture HYPERFARM English
5 Alternative Fuels for Agricultural Machinery CEMA English
6 Precision Agriculture as energy consumption reduction strategy CERTH English / Greek
7 Carbon Farming for Carbon Removals AUA English
C tion Agriculture to enh il carbon stock and reduce GHG
8 or?se'rva |.on griculture ? enhance soil carbon stock and reduce ECAF English / Spanish
emissions in European Agriculture
Alternative crop nutrient providers (Green Fertilisers / Biofertilisers, .
9 Iterr iv p.u ient provi ( ili / Bi ili AUA English
biostimulants / Biochar)
10 Building Management Systems (BMS) for Agricultural Constructions RES4LIVE English / Greek
11 Heat pumps for HVAC of agricultural constructions RES4LIVE English / Greek
12 PhotO\{oItaics (PV) and Pf‘motovoltaic Thermal (PVT) Collectors and Systems RESALIVE English / Greek
for agricultural constructions rooftops
Biogas production from agricultural waste and other innovative feedstock
13 'ogas production rom agrictituraiwaste al nnovativ CERTH English / Greek
/ Biomethane upgrading for local consumption or grid injection
14 Facilitating the development of energy independent farming in Livestock CEMA English
15 Livestock building energy upgrading/renovation AU English / Danish
16 Thg use of thermochemical fluids for energy saving and storage in THEGREEFA English
agriculture
17 Financial Support to Fossil Energy Free Technologies and Strategies CERTH English
(FEFTS)
18 Regulatory support to Fossil Energy Free Technologies and Strategies CERTH English
(FEFTS)
19 Technology, I.(nowledge Transfer, and‘ Awareness Bu.lldlng provm‘ons .to CERTH English
support Fossil Energy Free Technologies and Strategies (FEFTS) diffusion
20 Brite Solaf: A .nanc?techr?ology company developing materials for solar AUA English / Greek
glass applications in agriculture.
21 GB Hybrid- strip-till and subsoiler LODR English / Polish
22 Successful experiences in Conservation Agriculture ECAF English / Spanish
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23 Landschapsenergie cv, Bocholt/Belgium RESCOOP English / Dutch
24 Solet - Solar panels and systems for private and business AU English / Danish
25 SkyClean - Stiesdal Fuel Technologies AU English / Danish
26 Madsen Bioenergi — Biogas Plant AU English / Danish
27 FarmDroid field robot AU English / Danish
28 Green protein to replace in feed AU English / Danish
29 Pevelopment of gree.n pr(?tein r'efinery from clover grass to replace soya ICOEL English / Danish
in feed to monogastric animals in Denmark
30 Tenuta di Bagnoli gSE‘:AGRICOL English / Italian
31 JMP Flowers greenhouse complex LODR + IUNG English / Polish
32 Pustelnia Fish Farm LODR + IUNG English / Polish
33 Decision Support Tool AGENSO English / Greek
34 Sustainable storage barn DELPHY + AUA  English / Dutch
35 BHSL Waste to Energy Case Study TEAGASC English
36 Novel seaweed-based crop biostimulant TEAGASC English
37 Z::isii:;);ossilﬁee Project links with the European Biomass Conference & WIP English / German
38 The AgroFossilFree Project Intersects with the European Photovoltaic WIP English / German

Solar Energy Conference & Exhibition
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Enabling the creation and growth of energy
communities in rural areas

Main results / outcomes

With a well-designed enabling framework, the community energy sector can grow substantially as the examples of
Scotland with its CARES scheme and the Netherlands with the Post Code Rose mechanism illustrate. In the
Netherlands the number of citizen-led initiatives grew from about 70 to 700 in 7 years. Ownership of wind and solar
farms boosts the local economy and social acceptance . It gives young people opportunities to stay in their rural
area.

Practical recommendations

Each Member State should do an assessment of barriers and potential for the development of energy communities
at the national level and the findings of such an assessment should be used for the design of a complete enabling
framework for them to be able to participate in the market without discrimination compared to other market
actors. An ambitious community energy sub-target within the renewable energy target (like in Scotland, the
Netherlands and Wallonia) should be set by all Member States. Tailored community building support, legal,
financial, and technical advice for energy communities make up an essential element of the enabling framework.
There should be a holistic strategy to provide financing and advice across different levels of project development.
Specific allocation and targeting of development programs and EU public funds (Recovery and Resilience Funds,
Cohesion & Regional Development Funds, Modernisation Fund) for energy communities in a national, regional, and
local level is required.
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CARES Conference 2023 LOCAL
Community action on ENERGY
renewable energy SCOTLAND

Ecopower coop members visit building site wind
turbine (Schelle, BE, 2023) Glasgow, Tuesday 19 September 2023

Further information

- Report on enabling frameworks: https://www.rescoop.eu/toolbox/enabling-frameworks-for-renewable-energy-
communities-report-on-good-practices
- YouGov study: European citizens want ownership of wind and solar projects in their neighborhood - REScoop

About this abstract

Author: Dirk Vansintjan, REScoop.eu asbl (BE)

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496



https://www.gov.scot/publications/local-energy-policy-statement/pages/4/
https://www.klimaatakkoord.nl/participatie/handreiking-participatie-duurzame-energie
https://www.wallonie.be/fr/actualites/eolien-wallon-un-plan-ambitieux-simplifie-et-plus-participatif-pour-2030
https://www.rescoop.eu/financing-tracker
file:///C:/Users/dirkv/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/FDGBJUAE/Study%20potential%20community%20energy:%20https:/www.ce.nl/publicatie/the_potential_of_energy_citizens_in_the_european_union/1845
https://localenergy.scot/funding/
https://www.postcoderoosregeling.nl/wat-houdt-de-pcr-regeling-precies-in/#:~:text=De%20PostCodeRoos%20Regeling%20biedt%2015,ook%20elders%20ge%C3%AFnstalleerd%20kunnen%20worden.
https://www.uni-kassel.de/fb07/index.php?eID=dumpFile&t=f&f=2280&token=7dbdd77657ce15e67e933920a04e4c52dd105aeb
https://www.rescoop.eu/news-and-events/news/european-citizens-want-ownership-of-wind-and-solar-projects-in-their-neighborhood
http://www.agrofossilfree.eu/
https://www.rescoop.eu/toolbox/enabling-frameworks-for-renewable-energy-communities-report-on-good-practices
https://www.rescoop.eu/toolbox/enabling-frameworks-for-renewable-energy-communities-report-on-good-practices
https://www.rescoop.eu/news-and-events/news/european-citizens-want-ownership-of-wind-and-solar-projects-in-their-neighborhood

ESEY RESCOOP.EU
FREE

De opstart en groei van energiegemeenschappen in
landelijke gebieden mogelijk maken

Belangrijkste resultaten/uitkomsten

Met een goed ontworpen ondersteunend kader kan de burgerenergiesector aanzienlijk groeien, zoals de
voorbeelden van Schotland met zijn CARES-regeling en Nederland met het Post Code Roos-mechanisme
illustreren. In Nederland groeide het aantal burgerinitiatieven in 7 jaar tijd van ongeveer 70 naar 700. Eigendom
van wind- en zonneparken stimuleert de lokale economie en sociale acceptatie. Het geeft jonge mensen kansen
om in hun landelijke gebied te blijven.

Praktische aanbevelingen

PRAKTUUK SAMENVATTING NO. 1

Elke lidstaat moet een beoordeling maken van de belemmeringen en het potentieel voor de ontwikkeling van
energiegemeenschappen op nationaal niveau en de bevindingen van een dergelijke beoordeling moeten worden
gebruikt voor het ontwerpen van een volledig kader dat hen in staat stelt aan de markt deel te nemen zonder
discriminatie ten opzichte van andere marktspelers. Alle lidstaten moeten een ambitieus subdoel voor
burgerenergie vaststellen binnen de doelstelling voor hernieuwbare energie (zoals in Schotland, Nederland en
Wallonié). Op maat gemaakte steun voor het opbouwen van gemeenschappen, juridisch, financieel en technisch
advies voor energiegemeenschappen vormen een essentieel onderdeel van het ondersteunende kader. Er moet
een holistische strategie zijn om financiering en advies te verstrekken op verschillende niveaus van
projectontwikkeling. Op nationaal, regionaal en lokaal niveau moeten ontwikkelingsprogramma's en publieke EU-
fondsen (herstel- en veerkrachtfondsen, cohesie- en regionale ontwikkelingsfondsen, moderniseringsfonds)
specifiek worden toegewezen aan en gericht op energiegemeenschappen.

CARES Conference 2023 LOCAL
Community action on ENERGY
renewable energy SCOTLAND

Ecopower co6peranten bezoeken de bouwplaats .
van een windturbine (Schelle, BE, 2023) Glasgow, dinsdag 19 September 2023

Meer informatie

- Rapport over ondersteunende kaders: https://www.rescoop.eu/toolbox/enabling-frameworks-for-renewable-
energy-communities-report-on-good-practices
- YouGov studie: European citizens want ownership of wind and solar projects in their neighborhood - REScoop

Over deze samenvatting

Auteur: Dirk Vansintjan, REScoop.eu vzw (BE)

AgroFossilFree is een H2020 multi-actor project dat de huidige status in de EU-landbouw met betrekking tot energiegebruik
evalueert en de bestaande behoeften beoordeelt, zodat boeren hun landbouwproductie kunnen optimaliseren door
efficiénter energiegebruik en minder uitstoot van broeikasgassen, wat resulteert in economische, agronomische en
milieuvoordelen. AgroFossilFree creéert een kader waarbinnen cruciale belanghebbenden samenwerken om de momenteel
beschikbare technologieén en strategieén zonder fossiele brandstoffen (FEFTS) in de landbouw van de EU te evalueren en te
promoten. Het project loopt van oktober 2020 tot september 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496



https://www.gov.scot/publications/local-energy-policy-statement/pages/4/
https://www.klimaatakkoord.nl/participatie/handreiking-participatie-duurzame-energie
https://www.wallonie.be/fr/actualites/eolien-wallon-un-plan-ambitieux-simplifie-et-plus-participatif-pour-2030
https://www.rescoop.eu/financing-tracker
https://www.rescoop.eu/financing-tracker
file:///C:/Users/dirkv/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/FDGBJUAE/Study potential community energy: https:/www.ce.nl/publicatie/the_potential_of_energy_citizens_in_the_european_union/1845
https://localenergy.scot/funding/
https://www.postcoderoosregeling.nl/wat-houdt-de-pcr-regeling-precies-in/#:~:text=De%20PostCodeRoos%20Regeling%20biedt%2015,ook%20elders%20ge%C3%AFnstalleerd%20kunnen%20worden.
https://www.uni-kassel.de/fb07/index.php?eID=dumpFile&t=f&f=2280&token=7dbdd77657ce15e67e933920a04e4c52dd105aeb
https://www.rescoop.eu/news-and-events/news/european-citizens-want-ownership-of-wind-and-solar-projects-in-their-neighborhood
http://www.agrofossilfree.eu/
https://www.rescoop.eu/toolbox/enabling-frameworks-for-renewable-energy-communities-report-on-good-practices
https://www.rescoop.eu/toolbox/enabling-frameworks-for-renewable-energy-communities-report-on-good-practices
https://www.rescoop.eu/news-and-events/news/european-citizens-want-ownership-of-wind-and-solar-projects-in-their-neighborhood
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Farm Energy Audits

Main results / outcomes

The majority of EU farms do not conduct energy audits as farmers are not familiar with the procedure and the
profits gained from it. Whereas, energy audits are mandatory for residential and commercial buildings so as to
determine their energy efficiency. The advantages of doing Farm Energy Audits are:

. Reduction of energy consumption and related emissions in agriculture through changes to be applied by
farmers for the energy optimization of their farms
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. Increased farm profitability, as costs related to energy use will be significantly reduced while maintaining
the same incomes per production, favouring rural population maintenance or increase.

. Possibility for the conduction of targeted research in areas required since the results of all farm energy
audits will be gathered to create a unified database.

° Acquisition of the knowledge regarding the EU farms energy status through a registry that will provide to
policy makes the information to focus their policies for energy consumption reduction.

Practical recommendations

EU Level:

* Promote the advantages of conducting farm energy audits on national level towards minimization of energy
consumption combined with farm operational cost reductions.

* Create a uniform methodology to be followed for conducting energy audits across EU.

Member States Level:

* Create a platform where the energy audits could be done effortlessly. Ensure that the existing energy audit
processes are adapted and followed for farms of all types.

* Keep the audit procedure optional and then move to mandatory certificate of completion.

* Farmers who have done an energy audit could be eligible for financing aid programs for upgrading their
equipment and their products could be promoted as eco-friendly and greener while increasing the price.

Further information

AgroFossilFree D3.7: Report on identified policy gaps and policy guidelines
(https://www.agrofossilfree.eu/deliverables/#1606215127215-a809e42¢-7525 )

About this abstract

Authors: Foteini Vandorou (IBO - CERTH)

Date: July 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496



https://www.agrofossilfree.eu/deliverables/#1606215127215-a809e42c-7525
http://www.agrofossilfree.eu/
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KUpla anoteAéopata

H mAslovétnta twv ekpetolevoswv tnG EE Sev Sievepyel evepyelakol eAéyyoug, KabBwg oL aypoteg Sev sival
g€olkelwpEvol Pe TN Sladikaoia kot ta KEpSN Tou amokopilovtal and autrv. Evw, ot evepyeslakol éAeyyol sivat
UTIOXPEWTLKOL yLaL KTIPLOL KATOLKLWV KOl EUTTOPLKWV XWPWV WOTE va rpoodlopiletal n evepyelakn toug anodoon. Ta
TTAEOVEKTHHOTA TWV YEWPYLKWY EVEPYELOKWY EAEYXWV Eival:

° Meiwon TG KOTOVAAWONG EVEPYELOG KOL OXETIKWV EKTIOMMWV OTh Yewpyia péow oAlaywv mou Oa
£dpappooToUV yLa TNV EVEPYELAKT BEATIOTOMOLNGCN TWV AYPWV
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. Auénuévn kepdodopia Twv eKHETAAAEVCEWY, HECW HELWONG TNG XPNONG evépyelag, dlatnpwvtag Ta idla
gloobnpata, euvowvtag tn dtatpnon n avénon tou aypotikol mMAnBuaopou.

. Avvatotnta Sie§aywyng OTOXEUMEVNG €PEUVOG OE TOUEIC TIOU OUMALTE(TOL HE TNV OUYKEVTPWON TwV
QMOTEAECUATWY OAWV TWV EVEPYELOKWVY EAEYXWV OE pLa eviaia Baon SeSopévwvy.

. I'VWon Tou eVEPYELOKOU KOBEOTWTOG TWV aypwvV TNG EE péow evog pntpwou nou Ba napéxel otoug dpopeic
Xapaéng moALtikig MANpodopieg yLa £0TiooN TWV MOALTIKWY TOUC VL0 LELWON TNG KATAVAAWGNG EVEPYELAG.

MNPOKTIKEG ZUOTACEL

Entirebo EE:

* MNpowbnon tTwv TMAEOVEKTNUATWY OLEVEPYELOG YEWPYLIKWV EVEPYELOKWV EAEYXWV ylo TNV Helwon NG
KATAVAAWONG EVEPYELAG KOL TOU AELTOUPYLKOU KOOTOUG TNG EKUETAAAEUONG.

¢ Anpoupyia eviaiog pebodoloyiag yla Tn SLeVEpPYELA EVEPYELAKWY ETILOEWPOEWV.

Eninedo Kpatwv MeAwv:

e Anuoupyia MAATPOPUAG VLA TIC EVEPYELAKES eTBewpnoels. OL umtdpyxouoes dladikaoieg Ba mpooappolovtal
yla 6GAoug Toug aypouc.

* Alatripnon tn SLadKaoiag TPOULPETIKA KO ETELTA LETAPBOON OE UNMIOXPEWTIKO TILOTOTIOLNTIKO OAOKARPWONG.

*  AypdTeg ou £X0UV KAVEL evepyelakd €heyyxo Ba givar emAé§pot yia Afdn xpnpatodotnong Kot Tta npoiovia
Toug Ba tpowBouvtat wg GLALka Mpog To epLBAAAov aufdvovtag TNV TLUA.

Neploootepeg NAnpodopisg

AgroFossilFree M3.7: Report on identified policy gaps and policy guidelines
(https://www.agrofossilfree.eu/deliverables/#1606215127215-a809e42c-7525 )

IXETIKA LE TNV MePiAnyYn

Zuyypadéag: Qwrtewvr Bavdwpou (IBO - EKETA)

Huepopnvia: lovAlog 2023

To AgroFossilFree sival éva moAucuppetoxiko H2020 mpdypappa, To onoio Ba agloAoyroeL TNV MApoUca KATACTAGCH KAL TLG
UTIAPXOUCEG aVAYKEG 000V apopa OTn XProN EVEPYELOG OTNV EUPWIAIKN YEWPYLA, EMLTPEMOVTAG OTOUG YEWPYOUG val
BeATLOTOTIOL\COUV TNV TTAPAYWYH TOUG LECW TILO ATOSOTLKAG XPHONG EVEPYELAG KAL LELWIEVWY EKTIOUTIWV AEPLWV TOU
Beppoknmiou, £XoVTag WG AMOTEAECHA OLKOVOLKA, AYPOVOULKA Kot TepLBaAlovTikd odEAn. To AgroFossilFree Ba
Snuoupynoel Eéva mAaiolo KATw armo To OMolo onUAvVTIKoL EUTAEkOpEVOL hOopElg Ba cuvepyaoToUV yLa TNV afloAdynon Kot Thv
npowbnon Twv Slabéopwy otnv mapoloa GAcn TEXVOAOYLWV KL OTPATNYLKWY YLl EVEPYELA TIOU SEV TIPOEPXETAL ATIO OPUKTA
kavoua (FEFTS) otn yewpyia tng EE. To €pyo €xet SLapketa amno tov OktwRpLo tou 2020 £wg Tov ZenmtepPplo tou 2023.
Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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European Low Energy /
Carbon Label of Agricultural Products

Main results / outcomes

* The idea of labelling agricultural products for the benefit of the
final consumer (e.g., organic logo) has produced distinctive labels
that make it easier for consumers to identify them and help
farmers to market them with potential better prices and economic
aid.
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* Such labelling can only be used on products that have been
certified by an authorised control body, using a certain
methodology to check the fulfilment of strict conditions in the
production system.

* An EU defossilisation labelling system for agricultural products
could act as an official certification scheme for foodstuffs produced
with sustainable direct and indirect energy use practices that end
up to GHG reductions.

Practical recommendations

* Clear and transparent official certification scheme for direct and indirect energy use reduction by introducing
a framework for monitoring, reporting and verification of the energy use reduction level and the GHG
emissions reductions approved by an official authority of the EU and registered in an official registry to
prevent double-counting and avoid green-washing.

* The certification framework should be initially set from the EU’s responsible authority (top-down) but should
also allow externals to propose certification of specific products (bottom-up) that after reviewing by a
specialised committee could be a part of the official certification scheme.

* Labelling low or zero fossil energy agricultural products should be of low cost for farmers and the products
should receive higher market prices and CAP support to attract farmers into sustainable energy use and
efficiency.

* Extension services, private advisors and innovation brokers should inform farmers about such schemes and
provide services to receive this label and promote these products to consumers.

Further information

AgroFossilFree D3.7: Report on identified policy gaps and policy guidelines
(https://www.agrofossilfree.eu/deliverables/#1606215127215-a809e42¢-7525 )

About this abstract

Authors: Thanos Balafoutis (IBO - CERTH)

Date: July 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Agrivoltaics for open-field agriculture

Main results / outcomes

Agrivoltaics (APV), the integration of agriculture with solar PVs, emerges as a potential remedy, allowing dual land
utilization by combining solar energy generation with crop cultivation. This promises a more sustainable approach
to land use, ensuring food production is not compromised for energy needs. Based on research from the
HyPErFarm H2020 project, the total EU's potential capacity for APV systems is estimated at 51 TW, potentially
producing around 71,500 TWh of electricity each year.

Practical recommendations

Setting standards for what counts as an APV system is essential. Europe doesn't have a single definition for Agri-PV,
so using ideas from German, French, and lItalian rules could help set clear standards. For real APV systems, they
need financial help for a while, similar to past support for new green technologies. APV requires a different setup,
which means higher starting costs; so it's really important for public groups to help out. The rules need to be made
faster, so we don’t slow down APV projects, maybe by giving out ready-to-use designs and fixing issues with
connecting to the electricity grid. Since APV works in a spread-out way, we need other options for expanding the
grid and backing groups of users. Boosting APV work at the EU level, from research money to making things locally,
is a must. Even though the Horizon Europe program doesn't focus much on APV, money for testing new setups is
key for making rules and learning more. Getting the word out, from farmers to stores and customers, helps connect
tech with what people want to buy. Stores can use ads to push APV items, teaching shoppers to look for green APV
goods.
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Figure 1: HyPErFarm Agrivoltaics Installations. Left) Krinner, Germany; center) Transfarm KUL, Belgium; right) Aarhus University, Denmark.

Further information

HyPErFarm Scientific publications;
HyPErFarm Practice Abstracts

AgriPV Tool

About this abstract

Authors: Alan Gonzalez Morales (PNO Innovation BE — Clustering activities leaders)

Date: August 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Alternative Fuels for Agricultural Machinery

Main results / outcomes

Electrification with batteries and fuel cells seems as a logical step forward for AG machinery, however issues of weight,
energy density, and fast refueling of energy storage on-board for a effective and efficient operating range must be
considered. Therefore, full electrification seems feasible for small-sized agricultural machines, while for mid- and large-
sized and for high power applications there is no alternative to internal combustion engine.

Practical recommendations

Renewable and low-carbon fuels (biomass fuels, hydrogen and e-fuels) will grow in importance as combustion engines
remain a necessary key energy converter for agricultural machinery in the short, mid and long-term due to its specific
type of use. Agriculture must be recognized as key sector for use of e-fuels and Hydrotreated Vegetable Qil (HVO i.e.
renewable diesel) as drop-in replacement fuels. Biomass fuels may have co-benefits as organic fertilizer and alternative
protein source, and in the case of biomethane it contributes to a circular economy model for livestock sector and solves
the ammonia/methane emission problem.
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1. Methane combustion engine 2. Tractor fueling from Livestock Fugitive Methane

Further information

GHG emissions from burning fossil fuel in AG machinery counts for 10% of total AG emissions or ca. 1% of total EU-27
GHG emissions (https://di.unfccc.int/detailed data by party).

About this abstract

Authors: (Gilles Mayer, New Holland; Ivo Hostens, CEMA aisbl; Vanja BiSevac, CEMA aisbl)

Date: July 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Precision Agriculture as energy consumption reduction
strategy

Main results / outcomes

Adopting Precision Agriculture (PA) technologies can have a positive impact on farm productivity and economics,
providing higher or equal yields with lower production cost than conventional practices. The farming community
can save a lot of cost and prevent further GHG emissions by applying PA techniques (i.e., guidance, recording,
decision-making and reacting) that suggest optimal routes for less fuel consumption by agricultural vehicles (path
planning) and reduction of agricultural inputs through site-specific application (target inputs to spatial and
temporal needs of the field). PA can be applied to almost every category of greenhouse and open-field crop
production (i.e., arable, orchards, vineyards, vegetables). Certain high-tech equipment most times is necessary.

Practical recommendations

In order for PA to be promoted as an energy consumption
reduction strategy, subsidies and incentives should be given
to farmers to acquire technologies that allow precision input
application. In case of expensive equipment, the concept of
joint ownership/purchase by a group of farmers or .
associations should be promoted and simplified. Alongside,
activities to raise agricultural communities’ awareness on PA |
are needed, supporting farmers on gaining knowledge on £
how to implement certain methods and what are the &
outcomes they should expect and participating in training &
programmes (under common EU standards). In addition, &
farmers could record their inputs (annually) in order to §
facilitate any EU state to either provide multiple rewards
(for the successful cases) or recommendations from advisory
services for further improvement. Extension services should
be trained adequately to provide recommendations and
technical support to farmers applying PA practices.

o e

Figure 1: Variable rate input application

Further information

The new Common Agricultural Policy (CAP) of the European Union (EU) has put PA on the list of eco-schemes practices eligible
for funding and a total of 270 billion euros will be spent on EU farms until 2027 (https://www.arc2020.eu/cap-beyond-the-eu-
precision-agriculture/ )

About this abstract

Authors: Konstantinos Vaiopoulos, Centre for Research and Technology Hellas (CERTH)

Date: July 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
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H vewpyla akplBelag we otpatnylkn HelwonS TG
EVEPYELOKNG KATAVAAWGNG

KUpla anoteAéopata

H vwoB£tnon texvoloywwv Mewpylag AkplBeiag (FTA) pmopel va €xel BeTIKO AVTIKTUTIO OTNV MOPOYWYLKOTNTA KAl Ta
OLKOVOULKA TWV OYPOKTNUATWY, Ttapéxovtag UPNAOTEPES N LoeC amoddoeLS e XAUNAOTEPO KOOTOC MAPAYWYNG oo
TIC OUMBATIKEG TIPAKTLKEC, E€OLKOVOUNGCT KOOTOUC KOl Pelwaon ekmopmnwv AtO. H TA mipoteivel BEATioTeG SLAdPOUEG
yla ALlyoTepn KATAVAAWGT KOUGIHOU oo YEWPYLKA OXUOTA KAl LELWOT TWV YEWPYLKWV ELCPOWY LECW EDAPHUOYNG
avahloya e tnv tomnoOeoio (OTOXEUUEVEC ELOPOEC yLA XWPLKEG/XPOVIKEG QVAYKEC Tou Xwpoadlov). Texvikeg A
UropoLV va ebpaplooToly os KaBe Katnyopia umaibplag kat Beppoknmiakng KaAALEpyelag (apotpaieg, OMwWPWVEC,
OUTEAWVEC, Aayavika) pe xprion e€omAlopol uPnAng texvoloyiag.
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MNMPAKTIKEG CUCTAOELG
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Mpokelpévou n A va mpowBnBel wg oTpatnykn pelwong
Katavalwong evépyelag, Ba mpenel va 50000V eMLSOTNOELG
Kall KIvnTpa O0TOUG aypOTEC YLOL TNV OTTOKTNGN TEXVOAOYLWV
ylia akplBr edappoyn elopowv. e mepimtwon akplfou
efomAlopol, Ba mpemel va mpowdnBel kal va amAomnotnBel
n Suvatdotnta ouvidloktnoiag/ayopdc amd  OUASEG
aypotwv 1 evwoelc.  MapdAAnia,  amattouvtol
5paoTNPLOTNTEG yla TNV gvalednTonmoinon Twv aypPOTIKWY
KOWOTNTWV OXETIKA He tnv TA, wote ol aypdteg va
QUTOKTAOOUV YVWOELG OXETIKAL ME TOV TPOMO €POAPUOYNG &
OpLOPEVWY HEBOSWVY Kal Ta OVAUEVOUEVO OTOTEAEoUOTA |
KOl VOl CUUETEXOUV OE TIPOYPAUUATA KATAPTLONG (LE Kowva
gUpwWIAikd potumna). EmumAéoy, ol aypoteg Ba prmopolcay
Va Kataypadpouv TIG ELOPOEG TOUG (eTNCLwG) TPOKELUEVOU
va SleUKOAUVOUV TNV TIOALTELO £(TE VO TTOPEXEL AVTAUOLBEG
OTIG ETUTUXNMEVEG TIEPUTTWOELS, €(Te OUOTAOELC amod
OUMPBOUAEUTIKEG UTInpeoieg yla BeATiwoelg. Ol UMNpPeoieg
VEWPYLKWV edappoywv Ba mpénel va ekmaldevovral
EMAPKWG YloL Va  TOPEXOUV OUCTAOCEL KAl TEXVLKN
UTTOOTHPLEN OTOUG aypOTEC TToU £hapUOloUV TIPAKTIKEG TA.

Neplocotepeg MAnpodopieg

H véa Kown Aypotikr) NMoAwtikn (KAM) tng EE £xel cupmephaBet tv M'A 6TOV KATAAOYO TIPAKTLKWY OLKOAOYLKWY TIPOYPOUUATWY
mou elvat emAEEeg yla xpnuatodotnon kol cuvollkd 270 Sioskatopplpla eupw Ba damavnBolv oe aypoktiuata tng EE
£w¢ 10 2027 (https://www.arc2020.eu/cap-beyond-the-eu-precision-agriculture/ )

IXETIKA HE TNV EPIANYPN

uyypadéag: Kwvotavtivog BaiomouAog, EBviko Kévtpo Epeuvag kat Texvohoyikng Avamtuéng (EKETA)

Huepopnvia: lovAlog 2023

To AgroFossilFree sival éva moAucuppetoxiko H2020 mpdypappa, To onoio Ba afloAoyroeL TNV MapoUca KATAOTAGCH KAL TLG
UTLAPXOUCEC aVAYKEG OO0V apOopa 0T XPr o EVEPYELAG OTNV EUPWIIAIKN YEWPYLA, EMTPEMOVTOG OTOUG YEWPYOUGS vVa
BeATiLoTOMIOL)GOUV TNV TAPAYWYH TOUG LECW TILO ATTOSOTLKAG XPHONG EVEPYELAG KAL LELWHUEVWY EKTIOUTIWV AEPLWV TOU
Beppoknmiou, £XOVTAC WG ATMOTEAECHA OLKOVOULKA, AYPOVOULKA Kot TepLlBallovTika odEAn. To AgroFossilFree Ba
SnuLoupynoel £va mAaiolo KATw amo To omolo onUAvVTIKol eUAekOpevol dopeig Ba cuvepyaoTouv yla tnv aloAdynon Kot Thv
npowBnon Twv Slabéoiuwy otnv mapoloa GAcn TEXVOAOYLWV KAL OTPATNYLKWY YLl EVEPYELA TIOU SEV TIPOEPXETAL ATIO OPUKTA
kavoua (FEFTS) otn yewpyla tng EE. To €pyo €xet SLapketa amo tov OktwRpLo tou 2020 £wg Tov ZenmteépPplo tou 2023.
lotooeAida: www.agrofossilfree.eu

Ewova 1: Epappoyn elopowv petapAntold pubuou

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Policy Brief: Carbon Farming for Carbon Removals

Main results / outcomes

FEQMONIKO NANENIZTHMIO AOHNQN
®AGRICULTURAL UNIVERSITY OF ATHENS

Carbon farming aims to optimise carbon capture from the atmosphere to plant material and soil. Many farming
techniques that support carbon farming (such as conservation agriculture) exist but are not practiced on a large
scale. It is necessary to create incentives for the adoption of climate-friendly practices through carbon farming, as
currently, there is not yet a targeted policy tool (under development ) to significantly incentivise the increase and
protection of carbon sinks.

Practical Recommendations

* Accelerate the development of certification methodologies based on the QU.A.L.ITY criteria set out in Carbon
Removal Certification Framework, CRCF)

* Support the work of the Carbon Removal Expert Group on the voluntary certification of carbon removals and
request an assessment of whether a functional EU carbon farming tool can be developed

* Continue to develop the standardisation of monitoring, reporting and verification methodologies to provide a
framework for carbon farming

* Continue to promote carbon farming practices through the CAP

* Depending on the recommendations of Carbon Removal Expert Group on the voluntary certification of carbon
removals support the development of an EU-wide carbon farming system

* Develop a range of incentives that support the adoption of carbon farming practices

* Support R&D processes that attempt to measure the impacts and life cycle of carbon sequestration techniques

* Develop education and extension processes on the environmental and economic benefits of carbon farming
techniques
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Figure 1. Image that shows carbon farming. Copyright: FREEPIK

Expected Impacts

The expected impacts of the policy recommendations include improved farm incomes, enhanced resilience to climate
change, increased carbon sequestration, enhanced biodiversity and soil health, positive environmental externalities

About this abstract

Authors: Bas Paris, Agricultural University of Athens

Date: July 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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European Conservation Agriculture Federation

Adoption of Conservation Agriculture to enhance soil carbon stock
and reduce GHG emissions in European Agriculture

Main results / outcomes

Creating policies that facilitate making a transition in European agriculture towards more sustainable land-use
production systems based on the three principles of Conservation Agriculture (Minimum Mechanical Soil
Disturbance; Permanent soil organic cover; Species diversification) will increase the carbon stock in the soil, reduce
dependence on fossil fuels in agriculture and contribute to the adaptation and mitigation of climate change.

Practical recommendations

Conservation Agriculture adoption is proven as one of the most suitable agricultural systems to achieve the

European climate targets. However, to reach these goals some policy recommendations are needed at the European

and National level.

EU Level

* Promote carbon farming practices based on the principles of Conservation Agriculture (No-tillage and/or strip-till
in arable crops and groundcover in woody crops) through the CAP and other EU policies and facilitate access to
the information to make the transition from conventional to Conservation Agriculture.

* Creation of a harmonized European Label that certifies the farm contributes to mitigating Climate change by soil
carbon sequestration and minimising emissions.

* Promote direct payments to farmers who store carbon and reduce their carbon footprint by reducing direct and
indirect fossil energy consumption.

National Level

* Facilitate farmers and agricultural service providers, through subsidy programmes, to acquire direct seeders,
which is needed to establish No-till in the farmland and encourage cooperation between farmers.

* Promote training activities for farmers and advisors at national and regional levels.
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European Green Deal

v «Farm to Fork» strategy: Allowing the EU’s
food system to become more sustainable.

" «Biodiversity for 2030» strategy:

’
degradation of ecosystems

Protecting nature and reversing the

EU’s Next Generation Funds

¥ 55% reduction in GHG emissions
by 2030 compared to 1990

v Green transition in agriculture and
the environment

Common Agricultural

Policy (CAP) 2023-27 ¥ Energy efficiency, green heating Figure 1: Conservation Agriculture

I Contributing to climate CA to achieve and carbon capture and storage ; .
change mitigation the EU contributions to the European
v Efficient natural resource Environmental . P
management S environmental policies.
v Halting and reversing 9
biodiversity loss
Further information
Project website

Conservation Agriculture Climate Change Report
Conservation Agriculture for boosting Green Deal in Europe
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assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
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European Conservation Agriculture Federation

Agricultura de Conservacion para mejorar el contenido de carbono
del suelo y reducir las emisiones de GEl

Principales resultados

Elaborar politicas que faciliten la transicion de la agricultura europea hacia sistemas de produccion de uso de la
tierra mas sostenibles basados en los tres principios de la Agricultura de Conservacion (minima alteracién mecanica
del Suelo; Cobertura permanente del suelo; diversificacién de especies) aumentara el contenido de carbono en el
suelo, reducird la dependencia de los combustibles fésiles en la agricultura y contribuird a la adaptacion y
mitigacion del cambio climatico.
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Recomendaciones practicas

La Agricultura de Conservacién ha demostrado ser uno de los sistemas agricolas mas adecuados para alcanzar los

objetivos climaticos europeos. Sin embargo, para alcanzar estos objetivos se necesitan algunas recomendaciones

politicas a nivel europeo y nacional.

A nivel europeo

* Promover practicas de agricultura de carbono basadas en los principios de la Agricultura de Conservacion
(Siembra directa y/o laboreo en bandas para cultivos extensivos y cubiertas vegetales en cultivos lefiosos) a
través de la PAC y facilitar el acceso a la informacién para hacer la transicion desde la agricultura convencional a
la Agricultura de Conservacién.

* Creacidn de una etiqueta europea que certifique que se realiza una agricultura que contribuye a mitigar el
cambio climatico mediante el secuestro de carbono en el suelo y minimizacidén las emisiones de GEI.

* Promover pagos directos a los agricultores que almacenan carbono en el suelo y reducen su huella de carbono
mediante la disminucion del consumo, directo e indirecto, de energia fésil.

A nivel nacional

* Facilitar a los agricultores y proveedores de servicios agricolas, a través de subvenciones, la adquisicién de
sembradoras directas, lo cual es necesario para realizar no laboreo y fomentar la cooperacién entre los
agricultores.

* Promover actividades de formacion para agricultores y asesores a nivel nacional y regional.

Pacto Verde Europeo
v Estrategia “ de la granja a la mesa": Mayor|
sostenibilidad del sistema alimentario de laf

UE.
¥ Estrategia “Biodiversidad 2030": Proteger
la naturaleza e invertir la degradacion de

los i

[Fondos Next Generation

¥ 55% de reduccion de emisiones de
GE| para 2030 en comparacion con
1990

¥ Transicion verde en |a agricultura y
el medio ambiente

Politica Agraria Comin
PAC) 2023-27

¥ Contribuir a la mitigacién del AC para | Eficiencia energéticay captura y Figura 1: Contribucion de la
cambio climético

alcanzar los almacenamiento de carbono . .,
Gestidn eficiente de los objetives Agricultura de Conservacion a las

recursos naturales ambientales politicas medioambientales
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Detalles sobre este resumen

Autor: Julio Roman-Vazquez (European Conservation Agriculture Federation)

Fecha: Julio 2023

AgroFossilFree es un proyecto H2020 multiactor que evaluara la situacién actual de la agricultura de la UE en cuanto al uso de
la energia y valorara las necesidades existentes, lo que permitird a los agricultores optimizar la produccién agricola mediante
un uso mas eficiente de la energia y la reduccién de las emisiones de gases de efecto invernadero, con los consiguientes
beneficios econdmicos, agronémicos y medioambientales AgroFossilFree creara un marco bajo el cual las partes interesadas
criticas cooperaran para evaluar y promover las Tecnologias y Estrategias Libres de Energia Fosil (FEFTS) actualmente
disponibles en la agricultura de la UE. El proyecto se desarrolla entre octubre de 2020 y septiembre de 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Policy Brief Alternative crop nutrient providers (Green
Fertilisers / Biofertilisers, biostimulants / Biochar)

Main results / outcomes

Around 50% of all energy used in EU agriculture is associated with the production and consumption of chemical
fertilisers. The production of these fertilisers is based on fossil fuels, often natural gas. For the EU agricultural
sector to move towards sustainable production systems a significant transformation is required in the production
of fertilisers. Such products are green fertilisers, biofertilisers/biostimulants and biochar.
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Practical recommendations

* Promote R&D processes that support the replacement of fossil fuels

* Support industries that produce and/or shift their production processes to green fertilisers

* Promote the use of biomethane and green hydrogen as a substitute of natural gas

* Through market incentives, ensure price competitiveness of green fertilisers

* Develop education and extension processes on the benefits of alternative crop nutrient providers

* Support the development of products that improve the quality of soils and support carbon sequestration
* Promote further the use of alternative crop nutrient providers through the Common Agricultural Policy

* Support local networks that prioritize the production of local biofertilizers

* Promote R&D processes on the long-term potential of biochar to improve soil fertility

* Promote demonstration projects and pilots that showcase alternative crop nutrient providers

* Provide a financial incentive to industry that uses pyrolysis and gasification technologies of agricultural biomass

Fig 1: Image showing biofertilisers. Copyright: FREEPIK

Expected Impacts

The expected impacts of the policy recommendations include reduced greenhouse gas emissions, enhanced
biodiversity and soil health, positive environmental externalities, improved public health, increased rural

About this abstract

Authors: Bas Paris, Agricultural University of Athens

Date: July 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Building Management Systems (BMS) for
Agricultural Constructions

Main results / outcomes

Agricultural facilities encounter significant challenges, such as inefficient energy usage, suboptimal environmental
conditions, and inadequate waste management. Smart Agriculture/ Agriculture 4.0 integrates inexpensive sensors and
actuators with cloud computing and artificial intelligence (Al) to attain its objectives, enhancing farmers' decision-
making capabilities and simultaneously diminishing their ecological impact

Practical recommendations

To promote BMS implementation, financial incentives in the form of grants, subsidies, and tax benefits can assist
agricultural facility owners in overcoming initial investment barriers. Raising awareness through training programs and
campaigns can educate about energy savings, improved animal welfare and productivity, and reduced environmental
impact associated with BMS adoption. Regulations mandating BMS implementation in new constructions or major
renovations can be enforced, establishing energy efficiency and environmental performance standards. Allocating funding
for R&D initiatives focused on BMS technologies will facilitate innovation and address technical challenges. Providing free
governmental technical assistance and expert advice can support agricultural facility owners in planning, installing, and
operating BMS. Fostered partnerships between government agencies, industry associations, technology providers, and
financial institutions can create a supportive ecosystem, allowing the sharing of best practices and success stories to
encourage BMS adoption. The anticipated impacts of BMS adoption are substantial towards optimization of energy
consumption and resource allocation, improved livestock and crop productivity and sustainability, reduced mortality rates,
minimization of greenhouse gas emissions, through data-driven decision-making.
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Further information

For further information visit www.res4live.eu, and the relevant Practice Abstract about "Precise indoor environmental
control of agricultural buildings and energy smart control”.

About this abstract

Authors: Stelios Kalogridis, Plegma Labs [RES4LIVE]

Date: July 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Zuotnpata Aitaxeipiong Ktipiwv (BMS) yia lewpytkeg Kataokevég

Kupidtepa anoteAécpata

OL YEWPYIKEG EYKOTACTACELG AVTLUETWITI{OUV ONUAVTIKEG TIPOKANOELG, OTIWG N OVATIOTEAECUATIKA XPHON EVEPYELOC, OL LN
BéAtioteg mepLBarlovtikéG oUVONKeG Kal n avemapkng Slaxeipion amopAntwv. H Eudung Mlewpyia (Smart Agriculture/
Agriculture 4.0) evowpatwvel $BNvoUG alodNTHPEG Kol EMEVEPYNTECG E TO UTTOAOYLOTIKO VEDOG (cloud computing) kal
Vv texvntn vonuoouvn (Al) yla tnv emiteuén twv oTOXWV TOU, EVIOXUOVTAG TIG LKAVOTNTEG ANYNG amodAcewv Twv
0YPOTWV KOl ELWVOVTOC TAUTOXPOVO. TOV OLKOAOYLKO TOUC OMOTUTIWHAL.

MPOAKTIKEG CUCTAOELG
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Ma tnv mpowbnon BMS edappoywy, Ta OWKOVOUIKA KivnTpa HE TN Hopdr EMLXOPNYNOEWYV, E€MLSOTHOEWV Kol
$HopoAoyLKWV TTAEOVEKTNUATWY UITopoLV va. BonBnoouv Toug LELOKTHATEG YEWPYLIKWY EYKATAOTACEWY Va EEMepAcOUV
TO OpXLKA EMEVOUTIKA eumodia. H evaloOntonoinon HECW EKTIALSEUTIKWY TIPOYPOUUUATWY KOL EKOTPATELWV UMOPEL
Va EVNUEPWOEL OXETIKA UE TNV e€OLKOVOUNON eVEPYELaG, Tn BeAtiwon sulwiag Kol MAPAYWYLKOTNTA, KoL TN Helwon
TWV MEPLBAANOVTIKWV EMUTTWOEWYV TIOU oXeTilovtal pe TNV voBEtnon tou BMS. Ot kavoviopol mou eriBailouv tv
ebappoyy BMS oe VEEG KOTOOKEUEG I QVOKOLWVIOELS HEYAANG KAlpakag propolv va emtpAnBouv, Beomilovrag
TPOTUTIA. eVEPYELAKAG amodoong kat meptBalloviikwy embdoewy. H S1adBeon xpnpuatoddtnong yla mpwtoBoulieg
‘Epeuvag kol AVAMTUENG TIOU ETILKEVTPWVOVTAL OTLG TeEXVoAoyie¢ BMS Ba SteukoAUvel tnv Koawvotopla kal Ba
OVTLUETWTTIOEL TIG TEXVIKEC TIPOKANOELS. H mapoxry Swpedv KuBepvnTIKAC TeEXVIKNG PonBelag kot cupPfoulwv
EUTELPOYVWUOVWY UIopel vol UTIOOTNPIEEL TOUC LSLOKTNTEG YEWPYLKWV EYKATAOTAOEWYV OTO OXeSLACUO, TNV
EyKATAOTAON KOl TN Aewtoupyia tou BMS. OL mpowBnuéveg cuvepyaoieg HETAlU KUPBEPVNTIKWY UTNPECLWY,
BLOPNXAVIKWV EVWOEWV, TIAPOXWV TEXVOAOYLAG KL XPNUATOTMLOTWTIKWY LGPUUATWY UrtopolV va SnpLoupyrnoouy éva
UTIOOTNPLKTIKO OLKOCUGTNHA, ETLTPEMOVIAC TNV avtaAAayr BEATIOTWY TPOAKTIKWY KAl LOTOPLWV EMLTUXLOC yla TV
evBappuvon tng uloBEtnong tou BMS. OL avopueVOUEVEG EMITTWOELG TNG ULOBETNONG Tou BMS gival onUavTIKES Yo
N PeAtioTonoinon TNG KATAVAAWGCNG EVEPYELAG KOL TNG KATAVOUNG TwV TOpwv, TN BeAtiwon Tng mopaywylkotnTog
KOAALEPYELWWY, TNG Blwootntag tou {wikoU Kedalaiou Kal TNG HElwWon Twv TMoocootwv Bvnowudtntog, tnv
g\aylotomnoinon Twv EKMOUMWV aepiwy Tou BeppoknTtiov, péow tne ARPng anoddacswv Baoel Sedopévwy.
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Neplocotepeg mAnpodopleg

Mo meplocdtepeg mAnpodopieg eniokedpOdeite o www.resdlive.eu, kol to oxetikd Practice Abstract: "Precise indoor
environmental control of agricultural buildings and energy smart control”.

About this abstract

Authors: Stelios Kalogridis, Plegma Labs [RES4LIVE]

Date: July 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

Controlling

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Heat pumps for HVAC (Heating, Ventilation, and Air
Conditioning) of agricultural constructions

Main results / outcomes

Agricultural construction requires precise control of air temperature and humidity for optimal welfare and productivity.
Based on the experience gained by research activities funded by the EC, heat pumps are one of the few technologies
that can ensure such conditions, since they are designed to provide heating, cooling, and dehumidifying in a space using
electricity.

Practical recommendations

To maximize heat pump potential in agricultural facilities, we can conduct feasibility studies and pilot projects to
evaluate efficiency and cost-effectiveness. By identifying applications where heat pumps yield energy savings, we can
optimize systems for each location. Implementing monitoring and evaluation systems with smart technologies will
enable real-time performance tracking and data analysis for energy-saving measures. Encouraging their integration with
renewables, such as solar or geothermal power, reduces emissions and costs through hybrid, modular systems.
Supporting R&D for agricultural-specific heat pump technologies includes funding research for harsh conditions and
enhancing durability with innovative materials. Partnerships through forums and workshops can facilitate knowledge-
sharing among manufacturers, stakeholders, and research institutions, as well as the development of guidelines and
standards for design, installation, and operation, considering system sizing, noise levels, and environmental impact.
Training programs for farmers and technicians, along with accessible educational material, will ensure successful
implementation. Providing incentives and exploring financing models will offset costs and incentivize adoption of heat

pump systems in agriculture.
— w

Heat l

Recovery
Air conditioned
air

Figure 1. Heat pump HVAC system for livestock buildings.
(Copyrights LIGEROS, G., & CO. O.E. "PSYCTOTHERM®,
Agricultural University of Athens).

Further information

For further information visit www.res4live.eu, and the relevant Practice Abstract about "Heat pumps for climate control
of livestock buildings”.

About this abstract

Authors: Dimitrios Tyris, Agricultural University of Athens [RES4LIVE].

Date: July 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496



http://www.res4live.eu/
https://res4live.eu/wp-content/uploads/2022/03/PA01_Heat-pumps-for-climate-control-of-livestock-buildings_website_PSYCTOTHERM.pdf
https://res4live.eu/wp-content/uploads/2022/03/PA01_Heat-pumps-for-climate-control-of-livestock-buildings_website_PSYCTOTHERM.pdf
http://www.agrofossilfree.eu/

L
i
o
=
-
o
<
o
-
)
(o]
<
L
—
-
O
<
o
o

FEQMNONIKO NANEMIZTHMIO ABHNON R E S 4 I_ | V E

AGRICULTURAL UNIVERSITY OF ATHENS ENERBY SMART LIVESTOCK FARMING

TOWARDS ZERO FOSSIL FUEL CONSUMPTION

AvtAiec Oeppotntog yia Ospuoavon, E¢aeplopo ko
KApatiopo (HVAC) aypOTIKWV KOTOLOKEU WV

Kuplotepa anoteAéopata

~
~

OL CUYXPOVEC YEWPYLKEG EYKOTAOTACELS OMALTOUV aKpLBr €Aeyxo tng Bepuokpaciog Kal TnNG uypacilag Tou agpa yla
BéATiotn eulwia KAl Mapaywylkotnta. BAoeL TnG eumnelplag mou €xeL amoktnOel MAEoV Ao EPEUVNTIKEG SPAOTNPLOTNTEG
xpnuatodotolueveg amo tnv Eupwrnaikn Emwtponr), ol aviAieg Bepuotntag eival pia amo tig Alyeg texvoloyieg mou
umopoUv va e€aadalioouv TEToleg cuvOrKeg, 6e6ougvou OTL £xouv oxedlaoTtel yla va mapéxouv Bépuaven, Yoén kat
adLypavon, KATavaAWVoVTag NAEKTPLKO pEUUAL.

MNPAKTIKEG CUOTAOELG

Ma va peylotornotnBel to duvaplkd avtAlwy BepuoTNTAg 08 YEWPYIKEG EYKATUOTAOELG, UTOPOULE va SLe€Ayoupe UENETES
OKOTILMOTNTOG KAl TIAOTIKA £pya yla TNV afloAdynaon TnG amodoTIKOTNTAG KAl TG OXECNG KOOTOUG-ATMOTEAECHATIKOTNTAC,.
Evtonilovtag edappoyeg Omou oL avtAieg¢ Bepuotntag ££oLkOVOUOUV EVEPYELD, UMOPOUUE va. BEATIOTOMOLHOOUUE Ta
ouothuota ywo SladopeTikeég Tomobeoieq. H edappoyr) cuotnudtwy mapakoloudnong kot afloAoynong pe €Eumveg
texvoloyieg Ba emitpéPel TNV mapakoAoUBOnon tg anodoong o€ MPAYHUATIKO XpOVO Kal TNV avaAucn SeSopévwy yla tnv
g€olkovounong evépyelag. H evBappuvon TG EVOWUATWONG TOUG OE CUCTHHATO OVAVEWGCLUWY TINYWV EVEPYELAG, OTIWGE N
NALOKA N N YEWBOEPULIKN €eVEPYELA, UMOPEL va UEWWOEL TG EKTIOMTMEC KAl TO KOOTOG MEOW UPRPLOIKWY, apBpwtwv
ouotnudtwy. H umootrplén tng Epeuvag kot Avamtuéng yla el8lkég edappoyég otn yewpyia Ba meptlapBavel ™
Xpnuoatodotnon €peuvag yla Asttoupyia oe SLoPpwTikd TEpBAAAOVTO, KAl TNV €VIOXUON TNG aVOEKTIKOTNTOC HEOW
KALWVOTOHWYV UAKWV. H TpowBnon ouvepyaolwv HEow &nuooiwv oulntnoswv kot opddwv epyaciog umopesl va
SleukoAUveL TNG avtaAhayr yvwong UETAEU KOTACKEUOOTWY, EPEUVNTIKWVY OPUUATWY Kol Stadopwv evdladepousvwv
HEPWV, OMWG €miong Kol n oavamtuén KateuBuvtnplwy Ypappwy Kol TPoTUNwV OXeSLAOUOU Yyl EYKATACTAON Kal
Aettoupyla, AapBavovtag untodn to péyebog Tou cuotrpatog, Ta enineda BopuPou Kat TG MEPPBAANOVIIKEG EMUTTWOELG.
Ta eKMOLSEUTIKA TIPOYPAMMOTA Yl OYPOTEC KOl TEXVIKOUG, CUVOSEUOUEVA A0 MPOCRACLUO eKTALSEUTIKO UALKO, Ba
e€aodpalioouv TNV emituxn uhomoinon toug. H mapoxn KWATpwyY Kal n dlepelivnon HOVIEAWY XpNHAToS0TNONG Umopouv
va avtiotabpicouv To k6oTog Kal Ba woouv TEPALTEPW KivnTpa yla TNV ULoBETNON CUCTNUATWY AVTALWY BepuoTnTag

oTn YEwpyia.
]
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Ewkova 1. ZUotnpa avtAiag Beppodtntag yia
KTNVoTpodLKA KTipLa.

_____ (copyrights LIGEROS, G., & CO. O.E. "PSYCTOTHERM®,
Agricultural University of Athens).

Neploocotepeg mAnpodopleg

MNa meploootepeg mMAnpodopieg emtokepBeite To www.resélive.eu, KoL To OXeTIKO Practice Abstract:"Heat pumps for
climate control of livestock buildings”.
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Authors: (Dimitrios Tyris, Agricultural University of Athens [RES4LIVE]

Date: July 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Photovoltaics (PV) and Photovoltaic Thermal (PVT)
Collectors and Systems for agricultural constructions
rooftops

Main results / outcomes

From numerous scientific studies, it can be appreciated that agriculture has high energy demands for heat and
electricity. Globally, heat consists of 50% of the total energy consumption, while electricity, 20%. The costs of the
energy consumption in greenhouses are up to 50% of the production costs and account for the second largest
operating cost. Solar thermal technology can easily cover at least 60% of the hot water energy demand of
agriculture. There is little renewable energy penetration in agriculture, and as fossil fuel costs are likely to rise in
the future and as complete electrification would overwhelm the grid, a renewable heating solution like solar
thermal or PVT technology is a must in the renewable energy mix future.
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Practical recommendations

Solar thermal must be better recognised as a viable and cost-effective renewable heating solution. Although PV
technology is on the rise and costs are lowering due to policy incentives, there is very few incentives on solar
thermal and none for PVT. Support and subsidies for PVT technology and solar thermal must be facilitated just like
PV technology, along with favourable investment plans for those that wish to invest in a new system. Imposing
stricter carbon tax to fossil fuel usage will disincentivise its use. Building capacity within the agricultural industry
around the opportunities of solar thermal and PVTs and share such research and innovation findings with key actors
in the industry will support technology uptake. Local businesses developing and manufacturing PV and PVT
products should be supported to ensure the supply chain is kept within the EU at a maximum.

pv module
Copyrights MG
s i i ‘ Lo 4. Sustainable, RESALIVE

thermal insulation (o maveaawwre )- s H2020 prOject.

thermal insulation ¥
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Figure 1. Description of PVT Collector Figure 2. Possible integration of PVTs with a heat

recovery system in a dairy farm

Further information

For further information visit www.res4live.eu, and the relevant Practice Abstract about "Photovoltaic — Thermal
collectors for electrical and thermal demands in livestock farms”.

About this abstract
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Date: July 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496



http://www.res4live.eu/
https://res4live.eu/wp-content/uploads/2022/02/PA07_Photovoltaic-Thermal-collectors-for-electrical-and-thermal-demands-in-livestock-farms_MG_website.pdf
https://res4live.eu/wp-content/uploads/2022/02/PA07_Photovoltaic-Thermal-collectors-for-electrical-and-thermal-demands-in-livestock-farms_MG_website.pdf
http://www.agrofossilfree.eu/

AGCRO
Q] RESALIVE
FOSSIL MGfustQﬂ)able S S
FREE
PdwtofoAtaikoi (PV) kat DwrtoBoAtaikoi Ospuikoi (PVT)
ZUAAEKTEG Kol ZuoTRoTa yio ZTEYEG AypoTikwv Kataokeuwv

Kuplotepa anoteAéopata

ATO TOAUAPLOUEG ETULOTNUOVIKEG UEAETEG, avayvwplleTal OTL N yewpyla €xel UPNAEC evepyELaKES OMALTAOELG OF
BepudTnTa KAl NAEKTPWKN €EVEPYELX. 2Z€ TAyKOOULO enimedo, n Bepuotnta amotedel to 50% TNG OUVOALKAG
KATOVAAWONG €VEPYELOG, €VW N NAEKTPIKA evépyela, To 20%. To KOOTOG TNG KOTAVAAWONG EVEPYELNG OTO
BeppoknTia avépyetal oto 50% Tou KOOTOUC Ttapaywyng Kal ovVTLmpoownteleL To SsUTEPO PeYOAUTEPO AELTOUPYLKO
KOoToG. H nAloBeppikn) texvoloyia propei ebkoAa va kaAUet touAdytotov to 60% Tng evepyeLlokng Intnong {eotol
vepoU XprAong tne Yewpyloc. YIAapyeL pikpr Sleioduon avavewWoLpwy TINYwWY EVEPYELAG 0TN yewpyla Kat kabwg to
KOOTOG TWV OPUKTWV Kauoipwy givatl mbavo va auénbei oto péAov, kot o mARPNG EENAEKTPLONOC Va UTIEPPOPTWOEL
1o Oiktuo, pla Alon avavewowung Bépupavong omweg oL NALoBepuLkeg texvoloyieg 1 n texvoloyia PVT eival
anapaitntn yla to HEAAOV TOU HELYHATOC AVAVEWCLUWY TINYWV EVEPYELOC.
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MPAKTIKEG CUOTAOELG

H nAloBeppuikn evépyela TIPETEL TTAEOV VO OVAYVWPLOTEL WG BLWOLUN KOl OLKOVOULKA amodotikr Aucn B£puovong
oo OVOVEWOLLEG TINYEC eVvEPYELaG. MapoAo mou ta dwtoPoAtaikd sival o Avodo, Kol TO KOOTOG TOUG HELWVETOL
AOYyw Twv Sladopwv KVATPWY, UTIAPXOUV TIOAU Alya kivnTpa yia TNV NALOBEpUIKT EVEPYELD KAl KOvEva ylo Ta PVT.
H otipl&n kat ot emSOTACELC yla TNV TteXVoAoyla PVT kal tnv nAloBepuikn evépyela TPEMEL va SleukoAuvBouy,
OKPLRWE OTWE 0T Mepinmtwon Twv pwtoBoAtaikwy, pall pe euvoika emevoUTIKA oXESLA yla 6ooug emBUpoUY va
enevduoouv oe éva véo oclotnua. H emBoAn avotnpdtepou dpopou avBpako Ba amobBappUlvel eniong Tn xpnon
OPUKTWV KOUGIHWY. H avamtuén Twv LKOVOTATWY ToU YEWPYLKOU KAGSoU yUpw amd TIG euKalpleg TG NALOOEpKAG
EVEPYELOG KOl TwWV PVT, Kal N €MKOWWVIA TIOPLOUATWY £PEUVAG KOL KOLVOTOMIaG HE BOOIKOUC MOPAYOVIEG TOU
kKA@dou Ba otnpiouv tnv uwBEtnon tng texvoloyioc. Ol TOMLKEC ETMIXELPNOELC TIOU QVONMTUCOOUV Kol
Kataokeualouv pwtoBoAtaikd katl PVT mpoiovta Ba npémel va untootnpixBouv wote va StachaAlotel oTo péyLoto
otLn aAuoida epodlacpou Ba StatnpnBel evidg tng EE.

Cold Grid Watar
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Figure 1. SJuAAéktng PVT Figure 2. MBavn evowpdtwon PVT pe oclotnua
avaktnong Beppotntag os GpApUa YOAAKTOTAPAYWYHG

Neploocotepeg mAnpodopleg

Mo neploodtepeg mAnpodopieg emokedOeite to www.resdlive.eu, ko To oxetko Practice Abstract: "Photovoltaic —
Thermal collectors for electrical and thermal demands in livestock farms”.

About this abstract

Authors: (Alexander Loris, MG Sustainable [RES4LIVE])

Date: July 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496



http://www.res4live.eu/
https://res4live.eu/wp-content/uploads/2022/02/PA07_Photovoltaic-Thermal-collectors-for-electrical-and-thermal-demands-in-livestock-farms_MG_website.pdf
https://res4live.eu/wp-content/uploads/2022/02/PA07_Photovoltaic-Thermal-collectors-for-electrical-and-thermal-demands-in-livestock-farms_MG_website.pdf
http://www.agrofossilfree.eu/
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Biogas production from agricultural waste and other
innovative feedstock / Biomethane upgrading for local
consumption or grid injection

Main results / outcomes

Biogas production from livestock waste is a common practice, but numerous livestock farms have not yet
integrated such systems for technoeconomic and social reasons as farmers are sceptical towards new
methodologies. However, by incorporating such methodologies the numerous outcomes can be expected, such as:

° Climate change mitigation through the use of greener/alternative methodologies to produce biogas and
biomethane, which will substitute fossil natural gas.

. More energy independence at farm and national levels.
° Increased farm profitability, as the residues produced on farm are fully self utilized.

. Significant maintenance cost reductions of the multi-feeding mode anaerobic digesters and increased life-
expectancy.

° Creation of new synergies among farmers and energy providers.
. Local awareness of citizens in renewable energy.

° Accelerated market uptake of the technology through subsidies, technical support, and financial schemes.

Practical recommendations

° Promote R&D policies to research and adapt new feedstocks for biogas production.
° Facilitate access for farmers/energy providers to make the transition from conventional biogas production
to multi-feeding mode.

° Provide farmers financing aid and incentives for the installation of new biogas plants

° Encourage smallholders to create energy communities for common biogas plants or for selling feedstock
to a biogas facility.

° Promote training activities for farmers and advisors, demonstrating in situ the benefits of adopting new
feedstocks for biogas production.

. Encourage farmers to shift to mixed farms so that manure and crop residues are used for biogas
production and self consumption

Further information

AgroFossilFree D3.7: Report on identified policy gaps and policy guidelines

About this abstract

Authors: Foteini Vandorou (IBO-CERTH)

Date: July 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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MNapaywyn Bloagpiov amod yewpylkd amofAnta Kot AAES
KOULWVOTOUEG TPWTEG UAEC / avaPaduion Plopebaviou yla
TOTUKN KatavaAwaon 1 €yxuon oto diktuo

Kupla anoteAécpota

H mopaywyn Ploaepiou amd ktnvotpodilkd amopPAnta eival Kown TPAKTIKA, OAAG TIOAAEC KTNVOTPOPLKEG
EKUETOAAEVOELG BEV TNV £XOUV EVOWHATWOEL AKON YLO TEXVOOLKOVOULKOUC KOl KOWWVIKOUC AGyoug. OL aypoTeg
elval duomiotol anévavtl oe véeg peBodoloyieg. QOTO0O, e TNV EVOWHATWON TETOLWV PeBodoAoyLwy avapévovtat
ONUAVTIKA OmoTeAEoOTA:
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° MEeTpLaopnog ™G KALMATIKAG oAAAyAG HECW XPNONG TIO TPACLWVWY HeBOSOAOYLWY ylo TNV Tapaywyr
Broaepiou kal Bopebaviou, uTTOKOOLOTWVTOC TO OPUKTO PUGCLKO AEPLO.

. NepLocotepn evepyeLokr) aveaptnoio o aypoTIKo Kot BvVIKS eminedo.
° Avénuévn kepdodopia Twv aypwv, pe TNV TANPN afLomoincn TwV UTIOAELUUATWY TTOU TTApAYOoVTOL.

. INHOVTLIKEG UELWOELS TOU KOOTOUG CUVTAPNONG TwV avaepoBlwy Xwveutwv moAamAng tpododociog kat
auénuévo mpoodokipo {wAG.

° Anpoupyio VEWV GUVEPYELWV LETOED OYPOTWY KL TTOPOXWV EVEPYELAG.
. EvaoOntomnoinon Twv MOALTWY OTLG AVAVEWGCLUEG TTINYEG EVEPYELAG.

° Emitayuvon tng uloB£tnong thg TEXVOAoyiag LECW EMLEOTANCEWVY KAl XpNUOTOSOTIKWY TIPOYPOLUATWV.

MPOKTIKEG ZUOTAOELG

° MpowBnon moAtikwy E&A yla Thv £épeuva VEWV MPpWTWV VAWV yla Thv opaywyn Bloaegpiou.

° AleukOAuvon TWV ayPOTWV/TIOPOXWV EVEPYELAG YLOL TN METABAON Ao Tt cUUBATIKA Ttapaywyr) Bloagpiou
otn Asttoupyia noAAarnAng tpododoaiag.

° Mapoyn XPnHATodoTNoNnG Kal KIVATPWY yLa TNV EYKOTAOTOCN VEWV HovAadwv Bloagpiou

° EvBdppuvon Twv HIKPOISIOKTNTWY Vo SNLLOUPYIO0UV EVEPYELAKEG KOLWVOTNTEG YLO KOLVEG MOVASEC
Broaepiou 1 yla tnv nWAnocn NPWTNG UANG OE TPITEG EYKATAOTAOCELG

° MNpowbnon SpaoTNPLOTATWY KATAPTLONG EMLSEKVUOVTAG Ta 0PEAN aTtd TNV VIOBETNON VEWV MPWTWV UAWV
yla tnv mapaywyn Bloaepiou.

° EvOdppuvon Twv OoypoTWV ylol MIKTEG EKUETAAAEUCELS, WOTE TO UTOAE(HMATO TWV KOAALEPYEWWV va
XPNOLLOTIOLOUVTAL YL TNV Tapaywyr) BLoagpiou Kol AUTOKATOVAAWGN

Neploootepeg mAnpodopleg

AgroFossilFree MM3.7: Report on identified policy gaps and policy guidelines

IXETIKA ME TNV EPiANYN

suyypadéag: Dwrtelvr Bavdwpou (IBO-EKETA)

Huepopnvia: lovAlog 2023

To AgroFossilFree sival éva moAucuppetoxiko H2020 mpdypappa, To onoio Ba atloAoyroeL TNV MapoUca KATACTAGCH KAL TLG
UTLAPXOUCEG aVAYKEG OO0V apopa OTN XPr o EVEPYELG OTNV EUPWIALKN YEWPYLA, EMTPEMOVTAC OTOUG YEWPYOUS val
BeATLoTOTIOL) GOV TNV TAPAYWYH TOUG LECW TILO ATTOSOTLKAG XPHONG EVEPYELAG KAL LELWHUEVWY EKTIOUTTWY AEPLWVY TOU
Beppoknmiou, £XoVTag WG AMOTEAECHA OLKOVOLKA, AYPOVOULKA Kot TepLlBallovTikd odEAn. To AgroFossilFree Ba
Snuloupynoel £va mAaiolo KATw amo To omolo onUavTIkol eprmAekopevol dopeig Ba cuvepyaoTtouv yla tnv afloAdynon Kot Thv
npowbnon Twv Slabéoiuwy otnv apoloa GAcn TEXVOAOYLWV KAl OTPATNYLKWY YLl EVEPYELA TTOU SEV TIPOEPXETAL ATIO OPUKTA
kavoua (FEFTS) otn yewpyla tng EE. To £€pyo €xet Stapketa amo tov OktwRpLo tou 2020 £wg Tov ZemtépPplo tou 2023.
Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Facilitating the development of energy
independent farming in Livestock

Main results / outcomes

Making Methane from ruminant animals become an energy asset.

AGRICULTURE

¥% NEW HOLLAND.

Available solutions to capture methane from manure for small & medium livestock farms will support many farmers into
producing and consuming their own energy on site and run agricultural machines and transport vehicles on biomethane
produced from livestock manure. This would consequently lead to establish carbon negative farms and would
significantly reduce the use of chemical fertilizers. Digested material is an excellent natural fertilizer to restore organic
matter in the soil. Even small and medium farmers will lower and stabilize their operational costs. Livestock farms
reducing chemical fertilizer and producing energy for surrounding communities will be more accepted by the population.

Practical recommendations
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The challenge is to make most of the livestock farmers capture the fugitive methane and transform it into energy
on site, cutting most logistics costs for material purchased and external energy consumption. Therefore, such
solutions should be promoted through farmers associations and advisory services. Policy makers should enable
farmers, through subsidy programs, to invest in biomethane capture solutions, and biomethane usage for
machinery and energy production. Demonstration activities, knowledge sharing and peer to peer learning are
necessary to facilitate the quick adoption of innovative biomethane equipment.

Figure 1. Methane capturing
| system on 100 dairy cow farm
powering a New Holland T6
180 methane tractor
(copyrights New Holland).

Further information

GHG emissions from burning fossil fuel in agricultural machinery during the normal course of operation is around 10% of
the GHG emissions of agriculture in comparison, or <ca. 1% of total EU-27 GHG emissions
(https://di.unfccc.int/detailed data by party).

About this abstract

Authors: Gilles Mayer, New Holland; Vanja Bisevac, CEMA aisbl

Date: July 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Livestock building energy upgrading/renovation

Main results / outcomes

Livestock production buildings should provide an indoor temperature range in which animals have to use a minimal
amount of energy to keep their body temperature constant and to maximize production and animal welfare,
especially to avoid heat and cold stress. When focusing separately on the building design, the most important
problem is related to the cost of heating and cooling. Heating is the largest direct energy consuming activity for
confined livestock buildings, accounting for around 90% of the total consumption, followed by ventilation and
lighting. On average 17% of the energy consumption per kg of pig meat was allotted to fossil fuel for heating, which
is proportionally equal to broiler production [1]. One of the most wasteful direct energy parameters is heating
and/or cooling of livestock buildings, which is a fact derived from the interaction with more than 1000 stakeholders
in 8 European countries during the AgroFossilFree project. The reason is related to obsolete conditions of
ventilation systems, building envelopes, heating systems and lack of automatic climate control installations.
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Practical recommendations

Heat stress is envisaged to occur more frequently and severely throughout Europe, leading to serious economic
losses, hence there is a need to adapt livestock buildings to the climate change. Livestock stakeholders recommends
for regions where the weather conditions are extremely variable and the buildings heating/cooling needs are
demanding, that upgrading/renovating livestock buildings is a rational choice for an energy efficiency improvement
investment. It is also crucial to start analysing the energy consumption in every supply chain and operation on
livestock farms.

Figure 1: Ceiling insulation of old
pig stable using polyisocyanurat
(PIR) (source: Recticel Insulation)

Further information

[1] Paris, B.; Vandorou, F.; Tyris, D.; Balafoutis, A.T.; Vaiopoulos, K.; Kyriakarakos, G.; Manolakos, D.; Papadakis, G. (2022)
Energy Use in the EU Livestock Sector: A Review Recommending Energy Efficiency Measures and Renewable Energy
Sources Adoption. Applied Sciences, 12, 2142.

About this abstract

Authors: Michael Ngrremark, Senior Researcher, Aarhus University

Date: July 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Renovering/opgradering af stalde for energioptimering

Hovedresultater

Bygninger for husdyrproduktions bgr have et indendgrs temperaturomrade, hvor dyr skal bruge en minimal
maengde energi for at holde deres kropstemperatur konstant og for at maksimere produktion og dyrevelfaerd, isser
for at undga varme- og kuldestress. Nar man fokuserer separat pa bygningsdesign, er det vigtigste problem relateret
til omkostningerne til opvarmning og kgling. Opvarmning er den stgrste direkte energiforbrugende aktivitet for luk-
kede staldbygninger, der tegner sig for omkring 90 % af det samlede forbrug, efterfulgt af ventilation og belysning. |
gennemsnit udgjorde fossilt braendsel til opvarmning 17 % af energiforbruget pr. kg svinekgd, hvilket er forholds-
maessigt lig med niveauet for slagtekyllingeproduktion [1]. En parameter med stgrst direkte energispild er opvarm-
ning og/eller afkgling af bygninger til husdyrproduktion, hvilket er en kendsgerning, der stammer fra interaktionen
med mere end 1000 interessenter i 8 europzeiske lande under AgroFossilFree-projektet. Arsagen er relateret til
foraeldede teknologier for ventilationsanlaeg, klimaskarme, varmeanlaeg og mangel pa automatiske klimaanlaeg.
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Practiske anbefalinger

Varmestress forventes at forekomme hyppigere og mere alvorligt i hele Europa, hvilket fgrer til alvorlige
gkonomiske tab, og derfor er der behov for at tilpasse bygninger for husdyrproduktion til klimazendringerne.
Interessenter indenfor husdyrproduktion anbefaler for regioner, hvor vejrforholdene er ekstremt varierende, og
bygningernes opvarmnings-/afkglingsbehov er kraevende, at opgradering/renovering af staldbygninger er et
rationelt valg for en investering i energieffektiviseringsforbedringer. Det er ogsa afggrende at begynde at analysere
energiforbruget i hver forsyningskaede og drift pa husdyrbrug.

Figur 1: Loftsisolering af gammel
svinestald ved hjaelp af polyisocyanurat
(PIR) (kilde: Recticel Insulation)

Yderligere information

[1] Paris, B.; Vandorou, F.; Tyris, D.; Balafoutis, A.T.; Vaiopoulos, K.; Kyriakarakos, G.; Manolakos, D.; Papadakis, G.
(2022) Energy Use in the EU Livestock Sector: A Review Recommending Energy Efficiency Measures and Renewable
Energy Sources Adoption. Applied Sciences, 12, 2142.

Baggrund for dette ‘practice abstract’

Forfatter: Michael Ngrremark, Seniorradgiver, Aarhus Universitet

Dato: Juli 2023

AgroFossilFree er et H2020 projekt med mange aktgrer, der vil evaluere den nuvaerende status i EU's landbrug med hensyn til
energiforbrug og vurdere eksisterende behov, hvilket giver landmaend mulighed for at optimere landbrugsproduktionen
gennem mere effektiv energianvendelse og reducerede drivhusgasemissioner, hvilket resulterer i gkonomiske, agronomiske og
miljgmaessige fordele. AgroFossilFree vil skabe en ramme, hvorunder relevant interessenter vil samarbejde om at evaluere og
fremme de aktuelt tilgeengelige Fossil-Energy-Free Technologies og Strategier (FEFTS) i EU's landbrug. Projektet Igber fra
oktober 2020 til september 2023.

Web: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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The use of thermochemical fluids

Main results / outcomes

TheGreefa project investigated the use of the salt solution, called thermochemical fluids (TCFs) in agriculture in
energy transfer and storage. Multiple processes are required to convert thermal energy to chemical energy and
vice versa, and it is essential to increase the efficiency of the TCF systems. The salt solutions have the potential to
replace the most common current technologies, like thermal storage based on warm/hot water or phase change
material which has high thermal losses and a lower energy density.
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Practical recommendations

There is a need to strengthen and expand the EU's commitments to combat climate change and ensure their
effective implementation by member states by setting more ambitious targets and promoting the transition to a low-
carbon economy through the wide implementation of renewable energy sources. The new policies should support
energy efficiency across sectors, also innovations, R&D activities and testing of new technologies. The development
of new products, particularly for peak shaving, curtailment prevention, and congestion management, to secure
predictable revenue streams for storage, both utility-scale and behind-the-meter should is required.

When planning the energy strategy, EU member states should facilitate and promote the implementation of new
efficient solutions. The dual role of the 'consumer-producer' of storage should be considered by applying the EU
regulatory framework for energy and removing barriers, including avoiding double taxation and facilitating
permitting procedures.

In terms of the agricultural sector, it is needed to encourage the adoption of sustainable agriculture techniques, such
as organic farming, pesticide and fertilizer reduction, to encourage to use energy from renewable sources including
thermal storage and the application of circular economy principles in the food production and distribution chain.

Figure 1 and 2: Caption of TheGreefa promotional video

Further information

TheGreefa promotional video

About this abstract

Authors: Begofia Benito, Serena Danesi, Jakub Pluta

Date: July 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Financial Support to Fossil Energy Free Technologies
and Strategies

Main results / outcomes

There's a notable absence of clearly defined financial incentives for FEFTS, leading to hurdles for innovation-driven
entrepreneurs working in the agricultural sector. Government subsidy policies vary widely, sometimes conflict, and
rarely specify support for FEFTS. Investments in FEFTS are often deterred due to multifaceted uncertainties around
technology maturity and economic feasibility..

Practical recommendations

. Optimal harmonization among the different policies and directives should be ensured, especially at the
National level.

. Financial incentives should clearly support FEFTS and in the future, CAP can foresee more compulsory
measures in this direction

. Concrete targets like the ones present in the RED Il directive can provide better direction.

. Member States need to employ measures to support FEFTS that are in alignment with their geographical

and socioeconomic conditions, the rest of their policies and their implemented instruments.
A Framework for supporting pioneering
entrepreneurs can increase the adoption of

FEFTS.

. Intuitive tools like the EC's “De-risking
Energy Efficiency Platform” (DEEP) need to
be deployed.

. There is a need for specific support for

smaller farms.

. Streamlining of the different subsidy policies
is required.

. Encourage farmers to diversify their income
streams by promoting the production and
sale of energy-related products.

. Create specific provisions within the Energy
Communities  framework to support
agricultural projects.

Fig 1: Image representing financial support.
Copyright: FREEPIK

Further information

Various innovative financing mechanisms are presented in the AgEnergy Platform of the AgroFossilFree project.

About this abstract

Authors: George Kyriakarakos, CERTH / Athanasios Balafoutis, CERTH

Date: July 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.
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Regulatory Amendments to Support Fossil Energy
Free Technologies and Strategies

Main results / outcomes

Streamlining procedures and clarifying policies can boost FEFTS use, reducing emissions. Better communication
engages farmers in defossilisation. Tailored policies can improve agricultural energy efficiency. Promoting
sustainable food labels and circular policies advances supply chain sustainability. Including agriculture in energy
planning optimizes resources. Addressing small farms' needs fosters their role. Regular energy audits enhance
savings /resource management..

Practical recommendations

« Streamline and digitize procedures: Implement "one-stop-shop" schemes to minimize effort/ time for
implementing FEFTS investments

¢ Harmonize policies

« Specify food/energy policies: Detailing of general energy policies for the specifics of the agriculture sector is
crucial, considering combined food and energy production

e Allow farmers to produce and use directly renewable fuels

¢ Promote sustainable food labelling

¢ Integrate agriculture in energy planning
¢ Implement circular economy policies:
develop synergies between agriculture and
industry in a circular and symbiotic process
¢ Develop agriculture-focused electricity
flexibility schemes

¢ Promote FEFTS related certification
schemes

¢ Address the needs of small farms

* Promote energy audits: A comparable
framework for energy audits in farms is
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misconceptions and ensure that farmers
understand the goals and benefits of
policies

Further information

The website of the AgroFossilFree project provides many resources concerning policy issues relevant to the
defossilization of the European agriculture. www.agrofossilfree.eu

About this abstract

Authors: George Kyriakarakos, CERTH / Athanasios Balafoutis, CERTH

Date: July 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Technology, Knowledge Transfer, and Awareness
Building Provisions to support Fossil Energy Free
Technologies and Strategies Diffusion

Main results / outcomes

The wide range of FEFTS presents a challenge for farmers in deciding the best fit. Regional discrepancies in the
comprehension and acceptance of these technologies exist. Limited real-world demonstrations hinder adoption.
Crowded rural electricity grids can obstruct clean energy production. Misunderstanding about energy costs, like
overlooking indirect inputs like fertilizers, is common. Awareness about FEFTS is generally low, from farmers to
policymakers. Extension services often lack FEFTS technical expertise. Communication gaps persist at different
levels.

Practical recommendations

Enforce AKIS players to participate in FEFTS promotion to the farming processes.

Establish "FEFTS innovation brokers”

Promote localized standardized technical solutions

Support FEFTS demonstration projects

Encourage flexibility schemes and energy storage

Promote data sharing: Encourage the sharing of standardized, anonymized data on farm energy balance for
policy development and farmer training.

¢ Implement "Train the trainers" programs

e Organize targeted workshops for farmers
Create transfer centres in all rural areas to
provide close advisory to increase FEFTS
diffusion.

e Include more engineering disciplines in
advisory/extension services to support
Agronomists in technical issues.

“Train the Farmer” programs

Utilize digital tools: Use Al and social media
for efficient knowledge transfer and
communication.

¢ Highlight success stories
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Fig 1: Image representing the advisor’s support to the farmer.
Copyright: FREEPIK

Further information

The website of the AgroFossilFree project provides many resources concerning technology, knowledge transfer,
and awareness building issues relevant to the defossilization of the European agriculture.
www.agrofossilfree.eu

About this abstract

Authors: George Kyriakarakos, CERTH / Athanasios Balafoutis, CERTH

Date: July 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union's Harizon 2020
research and innovation programme under grant agreement 1D 101000496
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Brite Solar: A nanotechnology company developing
materials for solar glass applications in agriculture

Main results / outcomes

Brite Solar is a Greek nanotechnology company developing semi-transparent solar panels specifically designed for
horticulture applications. Brite’s Solar Glass Panel can be used either in greenhouse or in crop protective structures
for open field farming (Agri-PV), offering a practical approach for dual use of land (agricultural and energy
production at the same time)

Practical recommendations

Brite Solar provides a custom-made product. Panel’s transparency can be adapted to the light requirements of the
crop under the glass, but also, to the dimension of each greenhouse.

Another technological advantage is that care has been taken to optimize the transparency of the glass in the
wavelengths that are critical to photosynthesis. The key technology of this product are nanostructured coatings
which convert UV light into strong visible light. These coatings absorb UV light, which is useless for both plants and
solar cells and retransmit it into the red (600-650nm) or blue (400-450 nm) region of the spectrum which is useful
for both plants and solar cells. This provides an increase in the primary photosynthetic regions of the plants i.e. the
amount of light energy the plants receive in order to photosynthesize, is increased.

A Panel consists of a glass coated with Brite’s nanostructured materials and on this glass, solar cells are placed. The
arrangement of solar cells depends on the transparency required for the crop under the glass.

Brite’s Solar Glass allows the greenhouse to offset or eliminate the need for external electricity for greenhouse
operations. In open field agriculture, is used to generate electricity while providing protection from extreme
weather conditions (wind, hail, excessive heat etc.) for the crop under the glass.

Figure 1: Glass covered with Brite’s nanostructured coatings, Figure 2: Vineyard cultivation in greenhouse, Tsantali
illuminated with low-power UV light. vineyards, Thessaloniki, Greece.

Further information

https://www.youtube.com/watch?v=agxrNrUnomw (video Agrofossilfree project)
https://www.youtube.com/watch?v=GJ6CDqgldJww
https://www.youtube.com/watch?v=1zB02-ZNquE

About this abstract

Authors: Vasiliki Kanaki/Agricultural University of Athens)

Date: May 2022

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu
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research and innovation programme under grant agreement 1D 101000496
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Brite Solar: Mia eA\nvikn €talpeia vavotexvoloyilag mou avamtuooeL
nuwdLadavh pwtoPoAtaika maveA yla xprion otnv yewpyla

Main results / outcomes

H Brite Solar elval pio eAM\nvikn etatpeia vavotexvoloylag mou katookevalel nuwdladavr dwtofoAtaikd mavel
£l61ka oxeblaopéva yla xprion otn yewpyia. To nuibladavég dwtoPoltaiko tng Brite pmopet va xpnotpomnoindet
elte oe Bepuoknmia, eite oe unaibplec KaMLEPYeEleG, WG OKEMAOTPO Yyl TNV Tpootooia TG KOAALEPYELOC
(aypodwtoPoltaika). Mpoadépel tn Suvatotnta SUTANG xpriong yng, SnAadn, Tnv Tautdxpovh mapaywyr EVEPYELAS
KOLL YEWPYLKNG TLOPOYWYNAC.

Practical recommendations

To nuibtadaveg dwtoPoltaikd tng Brite oxedldletal katd mapayyeiia yia va KOAUPEL TIG AVAYKEG TOU EKAOTOTE
xpnotn. H diaddvela tou mavel unopel va mpooappooTtel 0TI AVAYKEG TwV GUTWV KATW ord Tto YuaAl (avaloya pe
TIG OTALTAOELG 0 PWTLOUO) aAAA Kal ot SLaoTAoELg Tou KABe Beppoknmiou. Eva akOpa TEXVOAOYLKO TIAEOVEKTN A
™G Brite elvat n BeAtiotomoinon tng Sladavelag tou TAVEA ot MNAKN KUMATOC TIOU €ival Kplowa ylo tnv
dwrtoouvBeon. H texvoloyla atyung ivat n emiotpwaon Tou YUaALOU e VOVOSOUNUEVA UALKA TIOU UETATPEMOUV TNV
umeplwdn aktwoPolia UV og duvatd nAtako dwg. OL EMOTPWOELS AUTEG anoppodolv tnv UV aktvoBolia, n omoia
Sev elval xprnoln ouTe yla Ta nAlakd KUTtapa aAAd oUTe yia ta GuTa, Kal TNV HeTadibouv otnv TEpLO) TOU UTAE
(400-450) kaL tou KOKKLWVOU Xpwpato¢ (600-650nm), ot meploxég SnAadn Ttou ddopatog omou ta Putd
dwtoouvBETouv. Me GAAa Adyla, n evépyela Tou nAtakol ¢wtog mou d€xovtal Ta GuTd yla va pwtoouvBEcouy,
auéavetal. To mavel anoteAeltal ano éva yuoAl EMOTPWHEVO LE Ta Vavodopunuéva UALKA Tng Brite. Navw og auto to
yYuaAi, tomoBetouvral ta nAtakd kuttapa. H Stdtaén twv nAlokwv KUTtdpwv efaptatal and tnv dtaddavela mou
amaltteitat ylo tnv KoAALEPYELa KATw ard To yuaAl. To BeppokATo pmopel va opayeL LOVO TOU TNV EVEPYELA TTOU
amaltteitat yla vo KaAUWPEL TIG aVAYKEG TOU. ITNV MEPIMTWON TwV aypodWTOROATAIKWY, EXOUME TIAPAYWYH EVEPYELAG
ME TaUTOXpOVN TpooTtacia TNG KAAALEPYELAG OO OKPALEG KOULPLIKEG CUVONKES (XaAAlL, AVEUOG, KA oWV KTA)
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Ewova 1: EmkdAuin yuoAio! pe ta vavodounpéva uAkd tng Ewova 2: KaAliépyeta apmelol o BeppoKATILO. AUTEAWVEG B
Brite, o€ dwTlono pe Adumna UV xaunAng toxvog. Todvtahn, Osocalovikn, EMASa.

Further information

https://www.youtube.com/watch?v=agxrNrUnomw (video Agrofossilfree project)

https://www.youtube.com/watch?v=GJ6CDgldJww
https://www.youtube.com/watch?v=1zB02-ZNquE

About this abstract

Authors: Baow\ikr) Kavakn/Tewmovikd Maverotuio ABnvwy

Date: Mdtog 2022

AgroFossilFree.To AgroFossilFree sival éva moAucupuetoxikd6 H2020 mpoypappa, to omoio Ba afloAoyroel TNV mapovoa
KATAOTAON KOl TLG UTIAPXOUCEG OVAYKEG 000V adopd OTn XPHon EVEPYELOC OTNV EVPWTAIKN yewpyla, EMLTPENOVTAG OTOUG
YEWPYOUG va BEATIOTOMOLIO0UV TNV TMAPAYWYH TOUG HECW TILO ATOSOTLKNG XPONG EVEPYELAG KAl UELWMEVWY EKTIOUMWY
aeplwv Tou Beppoknmiou, €XOVTag WG AMOTEAECHUA TNV UTAPEN OLKOVOULKWY, OYPOVOULKWY Kal TtepLBaAlovTikwy obeAwv. To
AgroFossilFree Ba Snuloupynoet £va MAALOLO KATW amd TO Omolo onuavtikol epmAekopevol dopeig Ba cuvepyaotolv yla TtV
aflohdynon kat tnv mpowdnon Twv dlabéouwy otnv mapoloa ¢Aacn TEXVOAOYLWY KAL OTPATNYLKWV YLa EVEPYELX XWPLG OpUKTA
kavoua (FEFTS) otn yewpyia tg EE. To £€pyo €xet Stdpketa amo tov OktwRpLo tou 2020 £wg Tov ZenmteépPplo tou 2023.
Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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GB Hybrid- strip-till and subsoiler

Today, many farms are struggling with the problem of drought and nutrient deficiencies, which are especially
harmful in critical periods of the crop growth. Additional problematic aspect constitute the requirements imposed
on farmers resulting from the implementation of the European Green Deal. The answer to these challenges and
problems may be zero tillage in combination with deep fertilization using the GB Hybrid machine developed by
Marcin Gryn in collaboration with the GB Agro company.

Practical recommendations

Soil cultivation performed with the GB Hybrid machine allows to prepare soil for the growing season in a no-till

system. It is a perfect choice for cultivation of cereals or rapeseed. Experiments are being conducted on its use for

growing potato and other crops as well. Besides the deep soil loosening, the machine offers a possibility of deep

application of fertilizers, which motivates the plant to better develop its root system. This technique allows for

precise fertlization, significantly reduces the costs and improves the efficiency of the crop cultivation.

Advantages of using the machine in combination with zero tillage:

* Possibility of starting work on the field earlier in spring;

* Reduced fertilizer consumption, reduced traffic on the field (number of required tractor passes with the
agricultural equipment), better use of nutrients by plants allowing for their steady growth;

* Overall lower energy consumption in the crop production, reduced emissions to the atmosphere

* Significant improvement of soil fertility in the long run, reduced soil resistance during cultivation, reduced energy
intensity of cultivation
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Figure 1: GB Hybrid at work

Further information

https://www.facebook.com/profile.php?id=100070266183907
https://www.youtube.com/watch?v=7sleUM030Bo
https://www.agrofossilfree.eu/2023/03/06/case-studies-poland/

About this abstract

Authors: Martyna Prdchniak/ LODR, Koriskowola, Magdalena Borzecka/IUNG-PIB Putawy

Date: March 2022

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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GB Hybrid- potaczenie gtebosza i strip-till

W dzisiejszych czasach wiele gospodarstw boryka sie z problemem suszy, oraz z niedoborami sktadnikéw
pokarmowych, zwtaszcza w newralgicznych okresach uprawy. Dodatkowym aspektem jest spetnienie wymogow
prawnych naktadanych na rolnikéw w zwigzku z realizacjq zatozen Europejskiego Zielonego tadu. Odpowiedzig na
te wyzwania i problemy moze okazac sie uprawa bezorkowa potaczona z wgtebnym nawozeniem za pomoca
urzgdzenia GB Hybrid, skonstruowanego przez Marcina Gryna i spotke GB Agro.

Praktyczne zalecenia
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Uprawa gleby za pomocg urzadzenia GB Hybrid pozwala na odpowiednie przygotowanie pola w systemie

bezorkowym. Doskonale sprawdza sie w uprawie zbdz czy rzepaku. Prowadzone s3 takie doswiadczenia nad

wykorzystaniem jej w uprawie ziemniakéw i innych uprawy. Maszyna poza gtebokim spulchnianiem gleby réwniez

dogtebnie dawkuje nawozy. Motywuje to rosliny do rozwoju systemu korzeniowego i pozwala na precyzyjne

nawozenie, co znacznie obniza koszty uprawy i poprawia wydajnos¢ plantacji.

Korzysci z wykorzystania urzadzenia i uprawy bezorkowej:

* Mozliwy wczesniejszy wjazd w pole wiosng i rozpoczecie uprawy

* Mniejsze zuzycie nawozow, ograniczenie przejazddéw ciggnika ze sprzetem, lepsze wykorzystanie sktadnikéw
pokarmowych przez rosliny i ich rownomierny wzrost

* Sumarycznie mniejsze zuzycie energii w ciggu technologicznym, mniejsza ilo$¢ emisji do atmosfery

» Dtugoterminowo znaczna poprawa zyznosci gleby, mniejsze opory podczas uprawy, spadek energochtonnosci

Figure 1: Gb Hybrid podczas pracy Figure 2: GH Hybrid- hybryda strip-till i gtebosza

Wiecej informacji

https://www.facebook.com/profile.php?id=100070266183907

https://www.youtube.com/watch?v=7sleUM030Bo
https://www.agrofossilfree.eu/2023/03/06/case-studies-poland/

Szczegoty dotyczace streszczenia

Autorzy: (Martyna Prdochniak/ LODR, Koriskowola, Magdalena Borzecka/IUNG-PIB Putawy

Data: March 2022

AgroFossilFree to wielopodmiotowy projekt badawczy H2020, ktérego celem jest ocena obecnego stanu rolnictwa UE w
zakresie zuzycia energii oraz istniejacych potrzeb, aby umozliwi¢ rolnikom optymalizacje produkcji rolnej poprzez bardziej
efektywne wykorzystanie energii i zmniejszenie emisji gazéw cieplarnianych, co przyniesie korzysci ekonomiczne,
agronomiczne i Srodowiskowe. AgroFossilFree stworzy ramy do wspdtpracy kluczowych interesariuszy w celu oceny i
promowania obecnie dostepnych technologii i strategii wolnych od paliw kopalnych (FEFTS) w rolnictwie UE. Projekt trwa od
pazdziernika 2020 do wrzesnia 2023.

Strona internetowa: https://www.agrofossilfree.eu/pl/home-polski/

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496



https://www.facebook.com/profile.php?id=100070266183907
https://www.youtube.com/watch?v=7sIeUM03oBo
https://www.agrofossilfree.eu/2023/03/06/case-studies-poland/
https://www.agrofossilfree.eu/pl/home-polski/

AGRO o0
FOSSIL s e
FREE ECAF

European Conservation Agriculture Federation

Case Study in Spain:
Successful experiences in Conservation Agriculture

Main results / outcomes

Around 60 -70% of European soils are degraded due to inadequate soil management. This degradation causes a
decrease in the organic carbon content of soils, with the Mediterranean regions having the lowest soil carbon
content, largely due to intensive tillage of agricultural soils. Moreover, agriculture in Europe is the fourth largest
sector in terms of GHG emissions, with more than 10%; in Spain, this value rises to 14%. The introduction of
practices based on Conservation Agriculture principles leads to a decrease in GHG emissions produced by the use
of fossil fuels, as well as an increase in carbon sequestration in the soil.

Practical recommendations

In Spain farmers like Mr. Pedro Maestre and Mr. Antonio Conde have been managing their farms under the
principles of conservation agriculture for more than 20 years and 5 years respectively.
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Figure 1: Pedro Maestre, farmer and agricultural engineer Figure 2: Antonio Conde, farmer and agricultural engineer
manages more than 750 ha of extensive crops in Conservation manages a family farm of 5 hectares of olive groves with
Agriculture in Alcala de Guadaira (Seville) groundcover in Castillo de Locubin (Jaen)

Both farmers started with Conservation Agriculture due to their concern about soil loss and degradation by water
erosion. After several years of attending training and getting knowledge, they joined the farm Network of the LIFE
Agromitiga project. This LIFE project monitors some fields and provides data on the evolution of carbon content in
the soil. Thanks to this collaboration, these farmers have been able to verify that during the last two years, they
have sequestered around 5 tons of Organic Carbon per ha in the case of D. Pedro Maestre and up to 8 tn/ha on
the farm of D. Antonio Conde. These figures, together with a reduction in the use of fossil fuel of around 40%, due
to the absence of tillage, clearly show that the introduction of the principles of Conservation Agriculture is
postulated as one of the most important management systems for carbon sequestration in agricultural soils and
reduce emissions on farms.

Further information

Case study Video

About this abstract

Authors: Julio Roman-Vazquez (European Conservation Agriculture Federation)

Date: July 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Caso de Estudio en Espaia: Experiencias exitosas de

implantacién de Agricultura de Conservacion

Entre el 60 y 70% de los suelos europeos se encuentran degradados, debido principalmente un manejo inadecuado
de los mismos . Esta degradacién conlleva disminucion del contenido de Carbono organico de los mismos, siendo
las regiones Mediterrdneas las que tienen un menor contenido de Carbono en el suelo, ocasionado en gran medida
por un laboreo intensibo de los suelos agricolas. Asimismo, la agricultura en Europa es el cuarto sector en terminos
de emisiones de GEI, con mas de un 10%, y en Espaia ese valor se eleva hasta un 14%. La introduccién de la
practicas basadas en los principios de la Agricultura de Conservacion conlleva una disminucion en las emisiones de
GEIl producidas por el uso de combustibles fdsiles, asi como un incremento de secuestro de carbono en el suelo.

Recomendaciones practicas

En Espafa agricultores como D.Pedro Maestre y D. Antonio Conde manejan sus fincas bajo los principios de la
agricultura de conservacion desde hace mas de 20 afos y 5 afios respectivamente.
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Figura 1: Pedro Maestre, agricultor e ingeniero agrénomo Figura 2: Antonio Conde, agricultor e ingeniero agrénomo, que
gestiona mas de 750 ha de cultivos extensivos en Agricultura de gestiona una finca familiar de 5 ha de olivar con cubierta vegetal
conservacion en Alcald de Guadaira (Sevilla) Castillo de Locubin (Jaén)

Estos agricultores comenzaron a introducirse en estas técnicas por la preocupacién que tenian ante la degradacién y
perdida de suelos por erosidn hidrica. Tras varios afios de formacidn, se integraron en la red de fincas del proyecto
LIFE Agromitiga, que les ha servido para monitorear los contenidos de carbono en el suelo, y comprobar que durante
los dos ultimos afios han conseguido secuestrar alrededor de 5 tn de Carbono Orgénico por ha en el caso de D. Pedro
Maestre y hasta 8 tn /ha en la finca de D. Antonio Conde. Estos resultados unidos a una reduccion del uso de
combustible fésil en torno al 40% de media, debido a la ausencia del laboreo, demuestra que la introduccion de los
principios de la Agricultura de Conservacion se postula como uno de los sistemas de gestion mas importantes para el
secuestro de carbono en los suelos agricolas y reducir emisiones.

Mas informacion

Video del caso de éxito

Detalles sobre este resumen

Autor: Julio Roman-Vazquez (European Conservation Agriculture Federation)

Fecha: Julio 2023

AgroFossilFree es un proyecto H 2020 multiactor que evaluara la situacién actual de la agricultura de la UE en cuanto al uso de
la energia y valorara las necesidades existentes, lo que permitird a los agricultores optimizar la produccién agricola mediante
un uso mas eficiente de la energia y la reduccién de las emisiones de gases de efecto invernadero, con los consiguientes
beneficios econdmicos, agronémicos y medioambientales AgroFossilFree creara un marco bajo el cual las partes interesadas
criticas cooperaran para evaluar y promover las Tecnologias y Estrategias Libres de Energia Fosil (FEFTS) actualmente
disponibles en la agricultura de la UE. El proyecto se desarrolla entre octubre de 2020 y septiembre de 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Landschapsenergie cv, Bocholt/Belgium

Main results / outcomes

A collaboration of local farmers and the energy cooperative ‘Landschapsenergie’ provides renewable heat for a
number of schools and a parish hall in Bocholt, Belgium. The project tries to find a balance between nature
conservation and agriculture and turns out to be an opportunity for both farmers and for the local community.

Practical recommendations

Local farmers in Bocholt, a small municipality in Belgium, harvest the wood in the wood edges of their meadows and
fields with adapted machines, and this according to a jointly drawn up plan. This harvesting is done according to the
coppice principle: relatively thin trunks are cut above the ground, after which branches grow again from the
remaining stumps, which can be harvested again about 15 years later.

The harvested wood is processed by the farmers into high-quality wood chips so that it can be used in medium-sized
wood chip heating installations (+/- 250 kW). The chips are sold to the ‘Landscape Energy cooperative’.

The ‘Landscape Energy cooperative’ operates a heating installation that produces heat for the buildings of the PVL-
Biotechnicum school campus, the kindergarten and primary school De Driehoek and the parish hall.

In addition to producing wood chips, this coppice management is also a form of maintenance of the wood edges
along the roads and also a measure with positive effects on biodiversity. The method of harvesting is therefore
geared to this.
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Dit gebouw wordt verwarmd met biomassa wit Bocholtse houtkanten, geoogst door plaatselijke landbouwers.
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Figure 1: Overview of the different partners Figure 2: Site map heat network Bocholt

involved in the project © Landschapsenergie

Further information

https://youtu.be/XFZTWKQMSnM (video AgroFossilFree project)
https://youtu.be/u7Png9Nfeyo (video Interreg NWE ECCO project)
https://www.landschapsenergiecvba.be/meer-weten

About this abstract

Authors: Dirk Vansintjan, REScoop.eu (based on texts on the website: https://www.landschapsenergiecvba.be/ )

Date: March 2022

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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FCsall RESCCOP.EU

Landschapsenergie cv, Bocholt/Belgium

Belangrijkste resultaten

Een samenwerking van lokale boeren en de energiecodperatie 'Landschapsenergie' levert hernieuwbare warmte
voor een aantal schoolgebouwen en een parochiecentrum in Bocholt, Belgié. Het project probeert een evenwicht te
vinden tussen natuurbehoud en landbouw en blijkt een kans voor zowel de boeren als de lokale gemeenschap.

Lokale landbouwers oogsten met aangepaste machines het hout in de houtkanten, en dit volgens een gezamenlijk
opgemaakt plan. Dit oogsten gebeurt volgens het hakhout principe: relatief dunne stammen worden boven de
grond afgeknipt, waarna uit de overblijvende stronken opnieuw takken groeien, die een 15-tal jaar later opnieuw
geoogst kunnen worden.

Het geoogste hout wordt door de landbouwers verwerkt tot kwaliteitsvolle houtsnippers (snipperformaat,
vochtgehalte, stofgehalte, ...) zodat dit gebruikt kan worden in middelgrote houtsnipperverwarmingsinstallaties (+/-
250 kW). De snippers worden verkocht aan de codperatie Landschapsenergie.

De cooperatie Landschapsenergie baat een verwarmingsinstallaties uit die warmte produceert voor de gebouwen
van de scholencampus PVL-Biotechnicum, de kleuter- en lagere school De Driehoek en het parochiecentrum.

Dit hakhoutbeheer is naast het produceren van houtsnippers ook een vorm van onderhoud van de houtkanten
langsheen de wegen en bovendien een maatregel met positieve effecten op biodiversiteit. De wijze van oogsten is
daar dan ook op afgestemd.
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Figuur 1: Overzicht van de verschillende partners Figuur 2: kaart warmtenet Bocholt
betrokken bij het project © Landschapsenergie

Meer informatie

https://youtu.be/XFZTWKQMSnM (video AgroFossilFree project)
https://youtu.be/u7Png9Nfeyo (video Interreg NWE ECCO project)
https://www.landschapsenergiecvba.be/meer-weten

Over deze fiche

Auteur: Dirk Vansintjan, REScoop.eu (gebaseerd op teksten op de website: https://www.landschapsenergiecvba.be/ )

Datum: Maart 2022

AgroFossilFree is een H2020-project met meerdere actoren dat de huidige stand van zaken in de EU-landbouw met betrekking
tot energiegebruik zal evalueren en de bestaande behoeften zal beoordelen, zodat landbouwers hun landbouwproductie
kunnen optimaliseren door efficiénter energiegebruik en minder uitstoot van broeikasgassen, wat economische, agronomische
en milieuvoordelen oplevert. AgroFossilFree zal een kader creéren waarbinnen cruciale belanghebbenden zullen
samenwerken om de momenteel beschikbare technologieén en strategieén zonder fossiele brandstoffen (FEFTS) in de
landbouw van de EU te evalueren en te bevorderen. Het project loopt van oktober 2020 tot september 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Solet: Solar panels and systems for private
and business

Main results / outcomes

When the sun shines during the day, Solet system with battery produces green electricity that is used to cover the
farm or household's own consumption. When the system produces more power than the household can use - the
Solax battery storage is fully charged. Excess power after a fully charged battery is sold to the grid. For the rest of
the day and evening, the charged battery is used to supply the household with green electricity. If the battery is
empty, the electricity consumption is automatically supplemented with electricity from the grid.

Practical recommendations

By choosing solar cells, you are helping to contribute to the green transition, where in Denmark in 2050 we must be
100% supplied with renewable energy. Solar panels requires a relatively large surface with plenty of space if enough
solar panels are to be set up to supply even a single household with electricity. In addition, they can only produce
electricity when the sun shines. In the case of stand-alone plants, there is therefore a need to store the energy.

In Denmark, for an average family with two adults and two children, a typical electricity consumption is
approximately 4,500 kWh per year. Here, a 60 m2 plant on annual basis can deliver a surplus that can be sold to the
grid.
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Solar panel area, m? 60
Slope, ° 45
Direction south
PV efficiency, % 15
Production per m?, kWh 148
Production per year, kWh 8,851
Figure 1: Solet solar panel system set up on a roof Table 1: Example of electricity production for a 60

m2 plant in Denmark.

Further information

https://solet.dk
https://platform.agrofossilfree.eu/en/view/feft/1984

About this abstract

Authors: Erik Flgjgaard Kristensen & Henrik Mortensen, Aarhus University

Date: March 2022

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Solet: Solcelle paneler og anlaeg til private
og erhverv

Resultater

Nar solen skinner i Igbet af dagen, producerer Solet-anlaeg med batteri grgn strem, der bruges til at deekke gardens
eller husstandens eget forbrug. Nar systemet producerer mere strgm, end husstanden kan bruge - er Solax
batterilageret fuldt opladet. Overskydende strom efter et fuldt opladet batteri er solgt til nettet. Resten af dagen og
aftenen bruges det opladede batteri til at forsyne husstanden med grgn strgm. Hvis batteriet er tomt, suppleres
elforbruget automatisk med strgm fra el-nettet.

Praksis og anbefalinger

Ved at veelge solceller er du med til at bidrage til den grgnne omstilling, hvor vi i Danmark i 2050 skal vaere 100 %
forsynet med vedvarende energi. Solpaneler kraever en forholdsvis stor overflade med god plads, hvis der skal
opsaettes nok solpaneler til at forsyne selv en enkelt husstand med strgm. Derudover kan de kun producere strgm,
nar solen skinner. Ved stand-alone anlaeg er der derfor behov for at lagre energien.

For en gennemsnitsfamilie med to voksne og to bgrn er et almindeligt typisk elforbrug ca. 4.500 kWh om aret. Her
kan et 60 m2 anlaeg pa arsbasis levere et overskud, der kan szelges til nettet.
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Solpanel areal, m? 60
Hzldning, ° 45
Retning syd
PV-nyttevirkning, % 15
Produktion pr m?, kWh 148
Produktion pr dr, kWh 8851
Figur 1: Solet anlzeg opstillet p4 tag. Tabel 1: Eksempel pa el-production fra et

60m2 anlaeg | Danmark.

Yderlig information

https://solet.dk
https://platform.agrofossilfree.eu/en/view/feft/1984

Om dette abstrakt

Forfattere: Erik Flgjgaard Kristensen & Henrik Mortensen, Aarhus Universitet, Institut for Elektro- og Computerteknologi
Dato: March 2022

AgroFossilFree er et EU Horizon 2020 projekt, der skal evaluere den nuvarende status i EU's landbrug med hensyn til
energiforbrug og vurdere eksisterende behov, saledes at landmandene far mulighed for at optimere landbrugsproduktionen
gennem mere effektiv energianvendelse og reducerede drivhusgasemissioner. Dette vil resulterer i gkonomiske, agronomiske
og miljgmaessige fordele. AgroFossilFree vil skabe en ramme, hvorunder centrale interessenter kan samarbejde om at evaluere
og fremme de aktuelt tilgaengelige fossil-frie energiteknologier og —strategier (FEFTS) indenfor EU's landbrug. Projektet Igber
fra oktober 2020 til september 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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SkyClean: Stiesdal Fuel Technologies

Main results / outcomes

SkyClean is a high impact, carbon-negative technology developed by Stiesdal Fuel Technologies. It combines biofuel
production and carbon capture and storage. The core of SkyClean is a pyrolysis process in which straw and other
organic waste from agriculture and forestry is converted into biochar, gas, and oil by heating to a high temperature
without the presence of oxygen. In the pyrolysis process, half of the carbon in the material is converted to biochar,
while the other half becomes oil and gas. Biochar is a stable material that only decomposes very slowly, and in the
SkyCleans carbon cycle, half of the carbon is effectively removed from the atmosphere, providing significant carbon
storage.

Practical recommendations

In order to minimize climate emissions from agriculture, it is
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central to sequester the carbon in the soil. Calculations show that Filter

the SkyClean pyrolysis technology can deliver a very large CO2 Pyrolysis
greenhouse gas reduction at a socio-economic cost that is lower gas
than other climate alternatives and thus be a mean for farmers to 250%C
meet future requirements.

Dry plant material typically contains approximately 50% carbon

that plants have extracted from the atmosphere in the form of  Biomass —

CO2. In the SkyClean process, half of the carbon content of the —-Heat
biomass is converted to biochar, and once stored in the soil,

biochar is stable carbon. 500.700°C
[ —— ” I IL‘ o8

Biochar

Figure 1: Fully automated 2 MW plant located in
Greenlab near Skive, Denmark (Photo, Stiesdal)

Further information

https://platform.agrofossilfree.eu/en/view/feft/421
https://www.stiesdal.com/fuels/skyclean-is-a-game-changing-technology-for-agriculture/

About this abstract

Authors: Erik Flgjgaard Kristensen & Henrik Mortensen, Aarhus University

Date: March 2022

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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SkyClean: Stiesdal Fuel Technologies

Resultater

SkyClean er en CO2-negativ teknologi udviklet af firmat Stiesdal Fuel Technologies. Metoden kombinerer
produktion af biobraendstof og kulstofopsamling og -lagring. Kernen i SkyClean er en pyrolyseproces, hvor halm og
anden organisk affald fra landbrug og skovbrug omdannes til biokul, gas og olie ved opvarmning til hgj temperatur
uden tilstedevaerelse af ilt. | pyrolyseprocessen omdannes halvdelen af kulstoffet i til biokul, mens den anden
halvdel bliver til energi i form af olie og gas. Biokul er et stabilt materiale, der kun nedbrydes meget langsomt, og i
SkyCleans kulstofkredslgbet fjernes halvdelen af kulstoffet effektivt fra atmosfeeren, hvilket giver en betydelig
kulstoflagring.

Praksis og anbefalinger

For at minimere klimaaftrykket fra landbruget er det centralt at Filter

binde kulstoffet i jorden. Beregninger viser, at SkyClean- I ——
pyrolyseteknologien kan levere en meget stor CO2- ‘ll Ll
drivhusgasreduktion til en samfundsgkonomisk omkostning, der
er lavere end andre klimaalternativer. Metoden kan dermed vaere

et middel for landmandene til at opfylde krav om reduceret
klimapavirkning. Biomass —
Tert plantemateriale indeholder typisk cirka 50 % kulstof, som

planterne har udvundet fra atmosfaeren i form af CO2. | SkyClean- Updraft
processen omdannes halvdelen af kulstofet i biomassen til biokul, pyrolysis
og nar biokul fgrst er lagret i jorden, er det stabilt og 500-700°C
frigives/omsaettes kun meget langsomt.

Biochar

Figur 1: SkyClean 2MW halm pyrolyseanlaeg ved
Greenlab nord for Skive, Denmark (Foto, Stiesdal)

Yderlig information

https://platform.agrofossilfree.eu/en/view/feft/421
https://www.stiesdal.com/fuels/skyclean-is-a-game-changing-technology-for-agriculture

Om dette abstrakt

Forfattere: Erik Flgjgaard Kristensen & Henrik Mortensen, Aarhus Universitet, Institut for Elektro- og Computerteknologi
Dato: March 2022

AgroFossilFree er et EU Horizon 2020 projekt, der skal evaluere den nuvarende status i EU's landbrug med hensyn til
energiforbrug og vurdere eksisterende behov, saledes at landmandene far mulighed for at optimere landbrugsproduktionen
gennem mere effektiv energianvendelse og reducerede drivhusgasemissioner. Dette vil resulterer i gkonomiske, agronomiske
og miljgmaessige fordele. AgroFossilFree vil skabe en ramme, hvorunder centrale interessenter kan samarbejde om at evaluere
og fremme de aktuelt tilgaengelige fossil-frie energiteknologier og —strategier (FEFTS) indenfor EU's landbrug. Projektet Igber
fra oktober 2020 til september 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Madsen Bioenergi — Biogas Plant

Main results / outcomes

The biogas plant is a farm plant that processes manure from the region's farmers. The biogas plant is designed to
mainly process livestock manure - including deep litter. The plant is also fed with energy crops such as maize and
grass and residual products from industry. Madsen Bioenergi is one of the first biogas plants in Denmark which
upgrades the biogas to bio-natural gas and deliver it into the Danish natural gas grid. The production currently
stands at almost 5 million Nm3 natural gas per year.

The upgrading plant is supplied by the company Ammongas. The heart of the process is the absorber column. In
this column, the raw gas is washed with a water-amine mixture, and the amine absorbs CO2 and HaS.

Practical recommendations

Biogas can be used instead of fossil fuels such as oil, coal and natural gas. For agriculture's "climate accounting",
biogas is of great importance, as the emission of greenhouse gases can be significantly limited by treating livestock
manure in a biogas plant. The biogas process also makes the nutrients in manure more readily available to plants.
Factors such as transport, consumption of process energy and the methane emissions from the plant must be in
focus to ensure maximal environmental benefits.

Biogas
(40-70% Methane)
SUBSTRATE
Food Waste
Agricultural
waste
Industrial
Residue
Manure
Waste water
sludge
Bio-
fertilizer
Figure 1: Madsen Bioenergi. Figure 2. Biogas production process (Lara Anne Hale)

Further information

https://madsenbioenergi.dk/
https://bce.au.dk/en/research/facilities/biogas-plant

About this abstract

Authors: Erik Flgjgaard Kristensen & Henrik Mortensen, Aarhus University

Date: March 2022

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Madsen Bioenergi, - Biogasanlaeg

Resultater

Madsen Bioenergi ejes af 3 brgdre: Kim Madsen, Boe Madsen og Per Madsen. Tilsammen driver brgdrene 450 ha.
agerbrug. | biogasanleegget behandles gylle fra omradets landmaand. Biogasanlaegget er designet til hovedsageligt
at behandle husdyrggdning - herunder dybstrgelse. Der anvendes ogsa energiafgreder som majs og graes samt
restprodukter fra industrien. Madsen Bioenergi er et af de fgrste biogasanleeg i Danmark, som opgraderer
biogassen til bio-naturgas og leverer den til det danske naturgasnet. Produktionen ligger i dag pa nesesten 5
millioner Nm32 naturgas om aret. Opgraderingsanlaegget er leveret af firmaet Ammongas. Hjertet i processen er
absorberkolonnen. | denne kolonne vaskes ra-gassen med en vand-amin-blanding, og aminen optager CO2 og H:S.

Praksis og anbefalinger

Biogas kan bruges i stedet for fossile braendstoffer som olie, kul og naturgas. For landbrugets "klimaregnskab" har
biogas stor betydning, da udledningen af drivhusgasser kan begraenses vaesentligt ved at behandle husdyrggdning i
et biogasanlzeg.

Biogasprocessen g@r ogsa naeringsstofferne i gylle lettere tilgeengelige for planterne. Faktorer som transport,
forbrug af procesenergi og metan udledningen (tab pa grund af utaeetheder mm.) fra anlaegget skal veere i fokus for
at sikre maksimal miljggevinst.

Biogas
(40-70% Methane)
SUBSTRATE
Food Waste
Agricultural
waste
Industrial
Residue
Manure
Waste water
sludge
Bio-
fertilizer
BIOGAS
REACTOR
Figur 1: Madsen Bioenergi. Figur 2. Biogas processen (Lara Anne Hale)

Yderlig information

https://madsenbioenergi.dk/
https://bce.au.dk/en/research/facilities/biogas-plant

Om dette abstrakt

Forfattere: Erik Flgjgaard Kristensen & Henrik Mortensen, Aarhus Universitet, Institut for Elektro- og Computerteknologi
Dato: March 2022

AgroFossilFree er et EU Horizon 2020 projekt, der skal evaluere den nuvarende status i EU's landbrug med hensyn til
energiforbrug og vurdere eksisterende behov, saledes at landmandene far mulighed for at optimere landbrugsproduktionen
gennem mere effektiv energianvendelse og reducerede drivhusgasemissioner. Dette vil resulterer i gkonomiske, agronomiske
og miljgmaessige fordele. AgroFossilFree vil skabe en ramme, hvorunder centrale interessenter kan samarbejde om at evaluere
og fremme de aktuelt tilgaengelige fossil-frie energiteknologier og —strategier (FEFTS) indenfor EU's landbrug. Projektet Igber
fra oktober 2020 til september 2023.

Website: www.agrofossilfree.eu
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research and innovation programme under grant agreement 1D 101000496
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FarmDroid field robot

Main results / outcomes

FarmDroid FD20 is an electric (solar panel) driven field robot that helps farmers and growers reduce costs of sowing
and weeding crops while also doing it in a CO2 neutral and ecological way. The "droid" is an automatic light weight
field robot that automates sowing and weed removal on farmland. GPS technology is used to know the position of
every individual sowed seed and therefore, FD20 does not depend on a camera for crop or weed recognition. The
seed is placed very precisely, and the robot remembers where the seed is located, and when weed control is
performed, it weeds precisely around the budding plant.

Practical recommendations

Areas for organic farming are growing year by year, and at the same time the }
focus on reducing pesticides within conventional agriculture is increasing. There
is therefore an increasing focus on the need for mechanical weed control in
agriculture. FarmDroid sows the crops and knows the position of each seed, and
therefore knows exactly where it must clean - and more importantly where it
must not!. It operates fully automatically and does not need to be monitored.
FarmDroid FD20 stops itself and sends the farmer an e-mail in case of any stops
or deviations.

er===x FARMDR ID

Figure 1 and 2: FarmDroid electrically
powered field robot with solar panels
(Photo: FarmDroid)

Further information

https://farmdroid.dk/en/welcome/
https://www.bing.com/videos/riverview/relatedvideo?g=farmdroid&mid=E818BA9E064D4564EEEOE818BA9E064D4564EEEQ

About this abstract

Authors: Erik Flgjgaard Kristensen & Henrik Mortensen, Aarhus University

Date: March 2022

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
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Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496



https://farmdroid.dk/en/welcome/
https://www.bing.com/videos/riverview/relatedvideo?q=farmdroid&mid=E818BA9E064D4564EEE0E818BA9E064D4564EEE0
http://www.agrofossilfree.eu/

N
N
®)
=
-
o
<
o
-
)
(o]
<
L
—
-
O
<
o
o

AGRO
FOSSIL o R

FarmDroid elektrisk markrobot med solpaneler

Resultater

FarmDroid FD20 er en elektrisk (solpanel) drevet markrobot, der hjalper landmand og avlere med at reducere
omkostningerne til at sa og luge afgrgder, samtidig med at det g@res pa en CO2-neutral made. "Droiden" er en
letvaegts-markrobot, der automatiserer saning og fijernelse af ukrudt pa landbrugsjord. GPS-teknologi bruges til at
kende positionen af hvert enkelt sdet frg, og derfor er FD20 ikke afhaengig af et kamera til afgrgde- eller
ukrudtsgenkendelse. Frget placeres meget praecist, og robotten husker, hvor frget er placeret, og nar der udfgres
ukrudtsbekaempelse, luger den praecist omkring den spirende plante.

Praksis og anbefalinger

Arealer til gkologisk landbrug vaekster ar for ar, og samtidig @¢ges fokus pa
reducering af sprgjtemidler indenfor konventionelt landbrug. Der er derfor et
stadig stgrre fokus pa behovet for mekanisk ukrudtsbekaempelse i landbruget.
FarmDroid sder afgrgderne og kender positionen pa hvert frg, og ved derfor
ved pracis hvor den ma renggre — og endnu vigtigere hvor den ikke ma!. Den
opererer fuldautomatisk, og skal ikke overvages. FarmDroid FD20 stopper selv,
og sender landmanden en e-mail ved eventuelle stop eller afvigelser.

EE=—=2 FARMDR ID

Figur 1 og 2: FarmDroid elektrisk
drevet markrobot med solpaneler
(Foto: FarmDroid)

Yderlig information

https://www.bing.com/videos/riverview/relatedvideo?q=farmdroid&mid=E818BA9E064D4564EEEOE818BA9E064D4564EEEQD
info@farmdroid.dk

Om dette abstrakt

Forfattere: Erik Flgjgaard Kristensen & Henrik Mortensen, Aarhus Universitet, Institut for Elektro- og Computerteknologi
Dato: March 2022

AgroFossilFree er et EU Horizon 2020 projekt, der skal evaluere den nuvarende status i EU's landbrug med hensyn til
energiforbrug og vurdere eksisterende behov, saledes at landmandene far mulighed for at optimere landbrugsproduktionen
gennem mere effektiv energianvendelse og reducerede drivhusgasemissioner. Dette vil resulterer i gkonomiske, agronomiske
og miljgmaessige fordele. AgroFossilFree vil skabe en ramme, hvorunder centrale interessenter kan samarbejde om at evaluere
og fremme de aktuelt tilgaengelige fossil-frie energiteknologier og —strategier (FEFTS) indenfor EU's landbrug. Projektet Igber
fra oktober 2020 til september 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Green protein to replace soy in feed

Main results / outcomes

Full-scale biorefining plant on the Danish farm Ausumgaard produces green protein, which is used to replace soy in
feed for monogastric animals such as pigs and poultry. Green protein is a protein extracted from clover grass by
biorefining with the aim of using it as a feed ingredient. The green protein has an amino acid composition that
makes it particularly suitable for one-stomached animals, and it can therefore be used instead of imported soy.
Feed trials with grass protein for organic pigs have shown that grass protein concentrate can have the same feed
value as soy cake.

Practical recommendations

Raw material production, harvesting and logistics account for a significant share of the economy for green
biorefining. This part should have great focus.

If the quality of processed grass is not optimal, the yields of the protein concentrate will be too low. The fiber
fraction can be used for cattle feed or be used for biogas.

During autumn 2022, grass protein from Ausumgaard was used in feed mixtures for pigs, and the pigs liked it.
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Figure 1: The green protein concept (Morten Amby-Jensen)

Further information

https://www.agrofossilfree.eu/2023/03/09/green-protein-extracted-from-clover-grass-case-study-in-denmark/
https://biorefine.dk/p/produktion
https://ausumgaard.dk/
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Grgn protein til erstatning af soja i foder

Resultater

Fuldskala bioraffineringsanlaeg pa den danske gard Ausumgaard producerer grgnt protein, der bruges til at erstatte
soja i foder til en-mavede dyr som svin og fjerkrae. Grgnt protein er et protein udvundet af klgvergraes ved
bioraffinering med det formal, at bruge det som foderingrediens. Det grgnne protein har en
aminosyresammensaetning, der g@r det saerligt velegnet til en-mavede dyr, og det kan derfor bruges i stedet for
importeret soja. Foderforsgg med graesprotein til gkologiske grise har vist, at grasproteinkoncentrat kan have
samme fodervaerdi som sojakage.

Praksis og anbefalinger

Ravareproduktion, hgst og logistik udggr en vaesentlig del af gkonomien for grgn bioraffinering. Denne del skal have
stor fokus. Hvis kvaliteten af graes ikke er optimal, vil udbyttet af proteinkoncentratet blive for lavt. Fiberfraktionen
kan bruges til kveegfoder eller bruges til biogas. | Igbet af efteraret 2022 er graesprotein fra Ausumgaard blevet
anvendt i foderblandinger til grise, og grisene kunne lide det.

Neddeling Separation

Saft Ué’n nein

presning feeldning

Drevtyggere

Figur 1: Grgn protein koncept (Morten Amby-Jensen)

Yderlig information

https://www.agrofossilfree.eu/2023/03/09/green-protein-extracted-from-clover-grass-case-study-in-denmark/
https://biorefine.dk/p/produktion
https://ausumgaard.dk/
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Case study in Italy: Tenuta di Bagnoli

Main results / outcomes

This practice abstract regards the lItalian case study, Tenuta di Bagnoli srl. The farm produces prosecco grapes,
energy crops and fattening cattle; it has builded and implemented, over the years, two biogas plants, a
photovoltaic plant and an agrivoltaics one, and takes advantage of agriculture 4.0 instruments and procedures.

Practical recommendations

In Italian agriculture, the lack of funding and the long burocratic procedures lead farmers away from innovation.
The owner of Tenuta di Bagnoli wanted to invest in the company's future and innovation, both to improve the
quality of countryside management and to make those improvements required by climate change prevention
policies. For this reasons, he went to collect the good practices of foreign companies that had already known and
developed virtuous technologies in their realities for some time, and he defined, with the help of Confagricoltura,
what could be the best investment strategy for his company. The example of those successful implementations of
fossil-free technologies convinced the owner to partake in this change, and the company aims to present its case to
newcomers, hoping that they’ll be less doubtful and more resilient in pursuing the change.
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Figure 1: Tenuta di Bagnoli, vista aerea

Further information

Study case video
https://www.tenutadibagnoli.it/
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Un caso di studio in Italia: Tenuta di Bagnoli

Principali risultati / esiti

Questo practice abstract riguarda il case study italiano, Tenuta di Bagnoli srl. L'azienda produce uva da prosecco,
colture energetiche e bovini da ingrasso; ha costruito e realizzato, negli anni, due impianti di biogas, un impianto
fotovoltaico e uno agrivoltaico, e si avvale degli strumenti e delle procedure dell'agricoltura 4.0.

Raccomandazioni pratiche

Nell'agricoltura italiana, la mancanza di fondi e le lunghe procedure burocratiche allontanano gli agricoltori
dall'innovazione. Il titolare della Tenuta di Bagnoli ha voluto investire nel futuro e nell'innovazione dell'azienda, sia
per migliorare la qualita della gestione delle campagne sia per apportare quei miglioramenti richiesti dalle politiche
di prevenzione del cambiamento climatico. Per questo € andato a raccogliere le buone pratiche di aziende estere
che gia da tempo conoscevano e sviluppavano tecnologie virtuose nelle loro realta, e ha definito, con l'aiuto di
Confagricoltura, quale potesse essere la migliore strategia di investimento per la sua azienda. L'esempio di quelle
implementazioni di successo di tecnologie prive di fossili ha convinto il proprietario a partecipare a questo
cambiamento e l'azienda intende presentare il proprio caso ai nuovi arrivati, sperando che siano meno dubbiosi e
piu resilienti nel perseguire il cambiamento.
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Figure 1: Tenuta di Bagnoli, vista aerea

Ulteriori informazioni

Study case video
https://www.tenutadibagnoli.it/
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GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.
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JMP Flowers greenhouse complex

About the company

JMP Flowers is a Polish family business based in Stezyca and the biggest producer of Phalaenopsis orchid in Central and
Eastern Europe. The company has a wide offer comprising over 600 varieties of orchids cultivated on an area of 11 ha, 50
varieties of roses cultivated on an area of 6 ha, and 40 varieties of anthuriums on an area of 0.7 ha. JMP Flowers also
manages Poland's largest, own wholesale retail chain with a total of 15 representative branches, supplying Polish florists
with fresh flowers. Each of the branches is equipped with vans that deliver flowers within a radius of up to 50 km. JMP
Flowers offers a stable and safe workplace for 240 employees from 9 countries, attracting young, talented people from
all over the world.

i
o
®)
2
-
O
<
o
-
)
(a2]
<
L
=
-
O
<
o
Q.

& Greenhouse complex in Stezyca, Poland
Source: https://www.jmpflowers.pl/

Innovative solutions

The construction of Europe’s largest greenhouse for Phalaenopsis, providing a cultivation area of over 10 ha, was
completed in 2017. Its innovative character results from the fact that during the production cycle of every orchid, which
lasts 11 months, the plant undergoes a number of climate stages which differ in terms of moisture, temperature and
watering intensity, in order to accurately reflect the sub-tropical climate which the orchid comes from. Moreover, the
facility is equipped with robots sorting out fully grown plants, which identify the budding life-cycle, number and size of
buds and the plant height, using specially desigpgd cameras.
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Phalenopsis cultivation in a greenhouse (left) and LED lighting in a greenhouse at night (right); Source: https://www.jmpflowers.pl/

The glass construction, encompassing 17 ha, has also a well-developed technical infrastructure which makes the
production process self-sufficient in terms of electricity (lighting) and heating consumption. The company has its own co-
generation system. Three units installed in JMP Flowers facilities are equipped with the CodiNOx system, with all engines
being connected to the greenhouse light intensity steering system. The applied solutions are eco-friendly, as the exhaust
fumes produced in power plants are cleaned by the CodiNOX system removing trace quantities of heavy metals and
carbon monoxide. Once treated, the exhaust fumes (with pure CO2) are transported to plants grown in the greenhouses,
which transform them into oxygen.

Further information: Visit the official JMP Flowers company website
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Kompleks szklarniowy JMP Flowers

JMP Flowers to polska rodzinna firma z siedzibg w Stezycy, bedaca najwiekszym producentem storczykéw odmiany
Phalaenopsis w Europie Srodkowo-Wschodniej. Firma posiada bogata oferte obejmujaca az 600 odmian storczykéw
uprawianych na powierzchni 11 ha, 50 odmian réz uprawianych na powierzchni 6 ha oraz 40 odmian anturium na
powierzchni 0,7 ha. JMP Flowers zarzadza réwniez najwiekszg w Polsce, wtasng siecig hurtowni detalicznych, posiadajaca
tacznie 15 reprezentatywnych oddziatéw, zaopatrujgcg polskie kwiaciarnie w sSwieze kwiaty. Kazdy z oddziatow
wyposazony jest w samochody dostawcze, ktére dostarczajg kwiaty w promieniu do 50 km. JMP Flowers to stabilne i
bezpieczne miejsce pracy dla 240 pracownikéw az z 9 krajow, przyciggajac do pracy mtodych, utalentowanych ludzi z
catego swiata.
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Kompleks szklarni w Stezycy, Polska,
Zrédto: https://www.jmpflowers.pl/

Innowacyjne rozwigzania

W 2017 roku powstata najwieksza w Europie szklarnia dla Phalaenopsis, zapewniajgca ponad 10 ha powierzchni uprawy.
Jej innowacyjnos¢ polega na odwtworzeniu naturalnych warunkdéw do wzrostu storczyka, trwajgcego 11 miesiecy,
podczas ktdérych roslina przechodzi szereg etapdw rdéznigcych sie wilgotnoscig, temperaturg i intensywnoscig podlewania -
tak aby jak najdoktadniej odda¢ subtropikalny klimat, z ktérego pochodzi storczyk. Ponadto obiekt jest wyposazony w
roboty sortujgce w petni rozwiniete rosliny, identyfikujgce cykl rozwojowy pakdw, ich liczbe i wielko$¢ oraz wysokosé
roslin za pomoca specjalnie zaprojektowanych kamer.

T SR X Sy

Szklarnia z uprawa storczykéw (po lewej) i z oswietleniemLED nocg (po prawej), Zrédto: https://www.jmpflowers.pl/)

Cata konstrukcja o powierzchni 17 ha posiada réwniez dobrze rozwinietg infrastrukture techniczna, ktéra sprawia, ze
proces produkcyjny jest samowystarczalny pod wzgledem zuzycia energii elektrycznej (oswietlenia) i ciepta. Spétka JIMP
posiada wtasny system kogeneracji. Trzy jednostki zainstalowane w obiektach JMP Flowers sg wyposazone w system
CodiNO¥x, a silniki sg podfaczone do systemu sterowania natezeniem $wiatta w szklarni. Zastosowane rozwigzania sg
przyjazne dla srodowiska, poniewaz spaliny powstajgce w elektrowniach oczyszczane sg przez system CodiNOX
(usuwanie sladowych ilosci metali ciezkich i tlenku wegla), a oczyszczone spaliny (zawierajgce czysty CO2) s3
transportowane do wszystkich roslin uprawianych w szklarniach, ktdre przeksztatcajg je w tlen.

Wiecej na stronie internetowej JMP Flowers

Szczegoty dotyczace streszczenia

Autorzy: Magdalena Borzecka/IUNG-PIB, Matgorzata Wydra/IUNG-PIB, Katarzyna Kozak/LODR

Data: czerwiec 2023

AgroFossilFree to projekt badawczy H2020, ktérego celem jest ocena obecnego stanu rolnictwa UE w zakresie zuzycia energii oraz istniejgcych potrzeb, aby
umozliwi¢ rolnikom optymalizacje produkgji rolnej poprzez bardziej efektywne wykorzystanie energii i zmniejszenie emisji gazéw cieplarnianych, co przyniesie
korzysci ekonomiczne, agronomiczne i srodowiskowe. AgroFossilFree stworzy ramy do wspdtpracy kluczowych interesariuszy w celu oceny i promowania
obecnie dostepnych technologii i strategii wolnych od paliw kopalnych (FEFTS) w rolnictwie UE. Projekt trwa od pazdziernika 2020 do wrze$nia 2023.

Strona internetowa projektu: www.agrofossilfree.eu

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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PUSTELNIA fish farm

Pustelnia is a family business producing fish (mainly carp and rainbow trout) in naturally preserved fishponds covering nearly 400 ha. The fish
are fed with plankton (naturally occurring in the pond), sustainably produced cereals and high-quality fodder based only on natural
ingredients, to provide optimal conditions closest to their natural diet. Pustelnia takes into account fish welfare which can be proved by the
Fish Welfare Certificate, as well as annual audits for the certificate of the Code of Good Fishing Practices.
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Fish ponds and farm buildings in Wola Rudzka (left) and a fisherman at work (right), Source: https://rybypustelnia.pl/

Innovative solutions

The main aim of the company is production of a high-quality product and its local sale. All fish waste is frozen and then collected. Investment
in a biogas plant has been considered, but there is too little waste production that could be used for this purpose. A biogas plant would
enable the use of heat, for example, in the production of such fish species as sturgeon and catfish. However, the fish farm invested in a
photovoltaic installation on farm buildings, which was financially supported from the European Maritime and Fisheries Fund. It is expected to
allow for savings on energy cost thanks to production of renewable energy and reduce the environmental impact of the farm itself.

The owners are constantly looking for new solutions and improvements, also of their offer for consumers. At the time of the Covid pandemic
in 2020, the entire team was reorganized and engaged in the production of processed fish that could be sold outside — online and using fish
trucks.

4_ m\!{"‘:lgl B'm .

Products offered in the fish farm shops — both stationary and online — comprise carp ham and sausage (left), marinated fish and pate
(right); Source: https://rybypustelnia.pl/

One of the components of Green Deal is the Farm to Fork strategy. The main scope of actions in Pustelnia Farm - to produce and consume locally -
fits perfectly into that strategy. ,We care about the fish welfare, get trained and introduce technical innovations to improve fish welfare in the
farm as well as during transport and slaughter. At the same time we introduce new technology to use less water and reuse materials (e.g. for
packaging) in all aspects of our work. Our fish farm goes towards circular economy, its production being based to the possibly highest extent on
reusable and locally provided materials. The idea is to disseminate our activities among the consumers to raise awareness and allow them to
choose good quality products.” — say the owners.

Further information: Visit the official website: https://rybypustelnia.pl/en/main-site/
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environmental benefits. AgroFossilFree will create a framework under which critical stakeholders will cooperate to evaluate and promote the currently
available Fossil-Energy-Free Technologies and Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Gospodarstwo Rybackie PUSTELNIA Sp. z o.0.
ofimie |

Pustelnia to rodzinna firma produkujaca ryby (gtéwnie karpie i pstragi teczowe) w naturalnie zachowanych stawach rybnych o powierzchni
blisko 400 ha. Ryby zywig sie planktonem (wystepujacym w stawie), zbozami produkowanymi w sposéb zréwnowazony oraz wysokiej jakosci
paszami opartymi wytacznie na naturalnych sktadnikach, co zapewnia im optymalne warunki zblizone do ich naturalnej diety. Pustelnia dba o
dobrostan ryb, ktdrego potwierdzeniem moze by¢ Swiadectwo Dobrostanu Ryb, a takze coroczne audyty w ramach certyfikatu Kodeksu
Dobrej Praktyki Rybackie;j.

Stawy rybne i budynki gospodarstwa rybackiego w Woli Rudzkiej (po lewej); rybak podczas potowu (po prawej) Zrédto: https://rybypustelnia.pl/

Innowacyjne rozwigzania

Gtéwnym celem firmy jest wytwarzanie produktu wysokiej jakosci oraz jego lokalna sprzedaz. Wszystkie odpady rybne sa zamrazane i
zbierane. Rozwazano inwestycje w biogazownie, ktéra databy mozliwosé¢ wykorzystania ciepta np. do produkcji takich gatunkéw ryb jak
jesiotr czy sum, ale produkowanych odpaddw jest zbyt mato, by wykorzystac je w tym celu. Gospodarstwo zainwestowato wiec w instalacje
fotowoltaiczng na budynkach gospodarczych, zatozong dzieki dofinansowaniu z Europejskiego Funduszu Morskiego i Rybackiego. Oczekuje
sie, ze produkcja energii odnawialnej pozwoli nie tylko na zmniejszenie kosztow, ale tez wptywu dziatalnosci gospodarstwa na srodowisko.

Firma stale poszukuje nowych, ciekawych rozwigzan, takze w ramach oferty gastronomicznej. W czasie pandemii Covid w 2020 roku zespét
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Produkty oferowane w sklepach Pustelni (stacjonarnie i online) obejmujg m.in. szynke i kietbase z karpia (po lewej) oraz marynowane ryby i pasty
rybne (po prawej); Zrédto: https://rybypustelnia.pl/

Jednym z elementéw Zielonego tadu jest strategia ,od pola do stotu”. Gtéwne dziatania promowane w Pustelni — lokalna produkcja i
konsumpcja — doskonale wpisuja sie w te strategie. ,Dbamy o dobrostan ryb, szkolimy sie i wprowadzamy rozwigzania poprawiajace
dobrostan ryb w hodowli, transporcie i uboju. Jednoczesnie wprowadzamy nowe technologie, aby zuzywa¢ mniej wody, staramy sie
odzyskiwac i ponownie wykorzystywac materiaty (np. opakowania) we wszystkich aspektach naszej pracy. Nasze gospodarstwo rybne rozwija
sie w kierunku gospodarki o obiegu zamknietym, a jego produkcja opiera sie w mozliwie najwiekszym stopniu na materiatach wielokrotnego
uzytku i pozyskiwanych lokalnie. Staramy sie tez rozpowszechniaé nasze dziatania, aby zwieksza¢ swiadomos¢ konsumentéw i umozliwi¢ im
wybdr dobrej jakosci produktéw.” — mowia wiasciciele.

Wiegcej na stronie internetowej: https://rybypustelnia.pl/

Szczegoty dotyczace streszczenia

Autorzy: Magdalena Borzecka/IUNG-PIB, Matgorzata Wydra/IUNG-PIB, Katarzyna Kozak/LODR

Data: czerwiec 2023

AgroFossilFree to projekt badawczy H2020, ktérego celem jest ocena obecnego stanu rolnictwa UE w zakresie zuzycia energii oraz istniejgcych potrzeb, aby
umozliwi¢ rolnikom optymalizacje produkgji rolnej poprzez bardziej efektywne wykorzystanie energii i zmniejszenie emisji gazéw cieplarnianych, co przyniesie
korzysci ekonomiczne, agronomiczne i srodowiskowe. AgroFossilFree stworzy ramy do wspdtpracy kluczowych interesariuszy w celu oceny i promowania
obecnie dostepnych technologii i strategii wolnych od paliw kopalnych (FEFTS) w rolnictwie UE. Projekt trwa od pazdziernika 2020 do wrze$nia 2023.

Strona internetowa projektu: www.agrofossilfree.eu

This project has received funding from the European Union's Horizon 2020
research and innovation programme under grant agreement 1D 101000496



http://www.agrofossilfree.eu/

AGRO _
FOSSIL @ AceENsO
FREE

The AgroFossilFree Decision Support Toolkit (DST)

AgroFossilFree project developed a freely accessible online ICT Decision Support Toolkit (DST) that is available in
https://dst.agrofossilfree.eu/. User is able to select the type of farm (open-field, livestock, and greenhouse) and
after replying to six short questions by a drop-down menu, the tool ranks and suggests appropriate Fossil Energy
Free Technologies and Strategies (FEFTS) categories based on the user’s input using a Fuzzy Cognitive Maps (FCM)
approach. The presented categories contain commercial technologies, training material and financing mechanisms.
The tool also provides links that redirect to the corresponding content in the AgroFossilFree platform.

Practical recommendations

The DST is seamlessly integrated within the AgroFossilFree platform (https://platform.agrofossilfree.eu/). This way,
users can be supported in the process of selecting FEFTS for their custom needs according to the specific
characteristics of their farm. Thus, the process of identifying and providing the first insights on which FEFTS to
adopt is enhanced and facilitated. The possibility of selecting the non-optimum FEFTS is minimized. Essentially, the
DST mimics the consultation process of a number of experts if these experts were in the same room evaluating the
input data provided by the end-user to propose the most effective action.
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Figure 1: Homepage of the DST Figure 2: Results provided by the DST for a
specific query

Further information

The AgroFossilFree DST is available in the link https://dst.agrofossilfree.eu/, while more details are available in
https://www.sciencedirect.com/science/article/pii/S2772375522001332 .

About this abstract

Authors: Mike Kaminiaris and Zisis Tsiropoulos, Agricultural & Environmental Solutions (AGENSQ)

Date: April 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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To epyaleio unootripénc AnYewc anopacswv (DST)
Tou AgroFossilFree

Main results / outcomes

To £€pyo AgroFossilFree avémtuée éva Swpedv mpoofaocipo Stadiktuakd ICT epyaleio umootnpEng AnPewg
anodpacewv (DST) mou eivat eAevBepa Stabéoipo otn SlevBuvon https://dst.agrofossilfree.eu/. O xprotng pumopset
va eTUAEEEL TOV TUTIO TNG TTApaywYLKNAG povadag (umaibpla kaAAépyela, Ktnvotpodik povada, kol Oeppoknmiakn
KoAALEpyeLa) Kal adol amavtnoel o€ €L UVTOUEG EpWTNOELS amod éva drop-down pevou, To epyalsio KaTaTtAoosl
KOlL TtPOTELVEL KATAAANAEG KaTnyopleg TeXVOAOYLWV KoL STPOTNYLKWY YLO TN HELWGN TNG XPNONG OPUKTWVY KOUGTHWY
otnv Tpwtoyev mapaywyr (FEFTS) xpnolpomowwvtag pio mpoogyylon Fuzzy Cognitive Maps (FCM). Ot
TMAPOUCLO{OUEVEC KOTNYOPLEG TIEPLEXOUV EUTOPLKEG TEXVOAOYIEG, EKMALSEUTIKO UALKO KOl HNXAVIOHOUC
xpnuatodotnong. To epyoldeio mapéxel emiong cuvSECHOUG TIOU OVaKATEUOUVOUV OTO QVTIOTOLXO TIEPLEXOUEVO
otnv mhatdopua AgroFossilFree.

Practical recommendations

To DST evowMOTWVETAL ampookonta otnv mAatdoppa AgroFossilFree (https://platform.agrofossilfree.eu/). Me
OQUTOV TOV TPOMO, OL XPNOTeC umopoUv va AdPouv umootnplen otn Swadikaocia emdoyng FEFTS yia Tig
TIPOCOPUOCUEVEG OVAYKEG TOUG CUMPWVA HE TO EL6IKA XOPAKTNPLOTIKA TNG TMAPAYWYLKNG Hovadag toug. Etol,
gvioyuetal Kol SteukoAuvetal n Sladikaoia uloBétnong tou FEFTS kat n mbavotnta emidoyng Twy pn BEATIOTWY
FEFTS eAoaylotomoteitat. Ouolaotikd, to DST ppeital t Stadwaocia StafovAsuong pe €vav aplBuo sldikwv
oUMPOUAwY, €dv autol ol kol Bpiokovtav oto i6lo dwuatio kal aflohoyovoav ta Sdedopéva elcodou mou
TLAPEXOVTOL ATt TOV TEALKO XPROTN YL VA TIPOTELVOUV TNV TILO ATIOTEAECUATLKN EVEPYELQ.
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Figure 1: Apxwrj oeAiba tou DST Figure 2: ArtoteAéopato amd To EpYAAELO yLa £Val GUYKEKPLUEVO EPWTNHA

Further information

To OSwadiktuakd epyadeio umootnpléng Anpewg omoddoswv tou AgroFossilFree eivat SlaBéowo oto ouvbeouo
https://dst.agrofossilfree.eu/, EVW TEPLOCOTEPES Aemtopuépeleg eivat Slabéoueg oTo ouvbeouo
https://www.sciencedirect.com/science/article/pii/S2772375522001332 .

About this abstract

Authors: Mike Kaminiaris and Zisis Tsiropoulos, Agricultural & Environmental Solutions (AGENSO)

Date: April 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Sustainable storage barn
‘Bewaarschuur van de toekomst’

Main results / outcomes

In 2014, Tonnie van Peperstraten from the Van Peperstraten Group, had the idea of creating and building an
innovative storage barn on his arable farm with the ambition to become independent of fossil fuels in his
agricultural operations.

Practical recommendations

Van Peperstraten Group is a family farm of 250 hectares of arable land, on which potatoes, unions, wheat, sugar
beets, carrots and peas are cultivated in a conventional way. The barn was created in collaboration with Altez
Construction Group, a company specialised in agricultural and industrial construction works, and Omnivent, a
company specialized in industrial cooling/heating and ventilation systems.

The concept of the ‘Bewaarschuur van de Toekomst” is based on eliminating fossil fuels from arable farming in the
Netherlands. Energy is generated with 5000 solar panels which produce around 1,8 MW per year. Rainfall water is
harvested and stored in a 6000 cubic meters water storage. An energy management system determines whether
the produced energy is used in the facility itself or sold to the common energy grid. The collected water is used to
moisten the agricultural produce, produce hydrogen, wash agricultural machinery, for spraying operations and as
drinking water or demi-water. The ventilation and climate installations in the facility are designed to achieve the
highest energy use efficiency as possible.

In the Netherlands, this is a pioneer project. Until now, there are no other plans to construct other storage barns
with a similar sustainable building concept. However, all three stakeholders involved in this project, all pointed out
that they are open to and interested to assist other farmers with similar ideas with the knowledge developed in
this construction project.
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OPTIMAAL GEBRUIK VAN ZONNEPANELEN EN HET
BEWAARSCHUUR  sLi 0PVANGEN VAN REGENWATER DOORBREEKT [ SO R WY S NS SR MR N

VAN DE TOEKOMST [E]: :255’;:;5 :522?&%?:;:&%;?:&““ Toekomst' with Dutch explanation of some key
DIESEL EN AARDGAS. features

Further information

https://www.youtube.com/watch?v=MYk0JKrfWs8
https://www.youtube.com/watch?v=Is C6VKJIPE

About this abstract

Authors: Vasiliki Kanaki/Agricultural University of Athens

Date: July 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Duurzame opslagschuur
'‘Bewaarschuur van de toekomst

Belangrijkste resultaten/uitkomsten

In 2014 had Tonnie van Peperstraten van de Van Peperstraten Groep het idee om een innovatieve bewaarschuur
te ontwerpen en te bouwen op zijn akkerbouwbedrijf met de ambitie om niet meer afhankelijk te zijn van fossiele
brandstoffen in zijn bedrijfsvoering.

Aanbevelingen

Van Peperstraten Groep is een familiebedrijf met 250 hectare akkerbouwgrond, waarop op gangbare wijze
aardappelen, uien, tarwe, suikerbieten, wortelen en erwten worden geteeld.De schuur is tot stand gekomen in
samenwerking met Altez Construction Group, een bedrijf gespecialiseerd in de agrarische en industriéle bouw, en
Omnivent, een bedrijf gespecialiseerd in industriéle koel-/verwarmings- en ventilatiesystemen. Het concept van de
Bewaarschuur van de Toekomst is gebaseerd op het overbodig maken van fossiele brandstoffen in de akkerbouw in
Nederland. Er wordt energie opgewekt met 5000 zonnepanelen die ongeveer 1,8 MW per jaar produceren.
Regenwater wordt opgevangen en opgeslagen in een wateropslag van 6000 kubieke meter. Een
energiebeheersysteem bepaalt of de geproduceerde energie wordt gebruikt in de faciliteit zelf of wordt verkocht
aan het energienet. Het opgevangen water wordt gebruikt om de producten in de akkers te beregenen, om
waterstof te produceren, om landbouwmachines te wassen en als drinkwater of demi-water. De ventilatie- en
klimaatinstallaties in de voorziening zijn ontworpen om een zo hoog mogelijke energie-efficiéntie te bereiken.In
Nederland is dit een pioniersproject. Tot nu toe zijn er geen verdere plannen voor de bouw van andere
bewaarschuren met een vergelijkbaar duurzaam bouwconcept. Alle drie de betrokkenen bij dit project hebben
echter aangegeven dat ze openstaan voor en geinteresseerd zijn in het helpen van andere boeren met soortgelijke
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OPTIMAAL GEBRUIK VAN ZONNEPANELEN EN HET
BEWAARSCHUUR SLIM OPVANGEN VAN REGENWATER DOORBREEKT
DE KETEN DIE AFHANKELIJK IS VAN VERVUILENDE : .
VAN DE TOEKOMST gy osaare FoSSIELE BRANDSTOFFEN ALS 5|guur 1: Plattegrond van de .
DIESEL EN AARDGAS. Bewaarschuur van de Toekmst

* Filmweergave en interview met Tonnie van Peperstraten: https://www.youtube.com/watch?v=MYk0OJKrfWs8

https://www.youtube.com/watch?v=Is C6VKJIPE
*  Website RVO Netherlands: https://www.rvo.nl/subsidies-regelingen/projecten/bewaarschuur-van-de-toekomst

Over deze samenvatting

Auteur: Delphy B.V.

Datum: Juli 2022

AgroFossilFree is een H2020-project met meerdere betrokken partijen dat de huidige stand van zaken in de EU-landbouw met
betrekking tot energiegebruik zal evalueren en bestaande behoeften zal beoordelen, zodat boeren hun landbouwproductie
kunnen optimaliseren door efficiénter energiegebruik en minder uitstoot van broeikasgassen, wat zal leiden tot economische,
agronomische en milieuvoordelen. AgroFossilFree zal een kader creéren waarbinnen cruciale belanghebbenden zullen
samenwerken om de momenteel beschikbare technologieén en strategieén zonder fossiele brandstoffen (FEFTS) in de
landbouw van de EU te evalueren en te promoten. Het project loopt van oktober 2020 tot september 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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BHSL Waste to Energy Case Study

This case study tells the story of the sequential development of an innovative fossil energy-free technology for the
poultry production sector in west Limerick, in the south-west of Ireland. In the early 2000’s, an initial pilot on a
local poultry farm, successfully demonstrated the feasibility of this waste-to-energy concept.

Practical recommendations

The technology was developed to deal with the abundance of poultry manure produced by farmers in the area.
Enactment of European legislation meant that the spreading of poultry manure on local lands could not continue
due to its high nutrient levels and associated environmental risks.

In response, the local poultry producers association actively looked for solutions. In collaboration with local
producers and the University of Limerick and with support from Government agencies and EU partners , Jack
O’Connor, now Head of BHSL Research and Development, led the development and assessment of a pilot to
examine the potential of on-site fluidized bed combustion on his and a neighbouring farm locally in west Limerick.
The outcome was a win-win situation in terms of “poultry, profits and the planet”.

The case study explains the subsequent development of the technology along a set timeline, the challenges that
were encountered and addressed and the major benefits that can now be derived from this fossil-energy free
technology. It also describes the set-up and expansion of BHSL, now a highly successful Irish agri-tech company and
the roll out of this on-farm energy production system which is highly automated, encompassing remote
management that allows 27/7 monitoring of multiple production units.
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Figure 1: Fluidized bed combustion process maximizes Figure 2: Combustion Chamber
poultry manure combustion efficiency and minimizes
emissions

Further information

https://www.bhsl.com
https://www.youtube.com/watch?v=gbLuYkYTkak

About this abstract

Authors: Tom Houlihan/Teagasc

Date: June 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Novel seaweed-based crop biostimulant

Main results / outcomes

An lIrish based biotech company Brandon Bioscience has developed a novel seaweed based biostimulant which
could hold the key to reduce nitrogen use in agriculture. For over 23 years the company has been producing crop
biostimulant products extracted from the common brown seaweed Ascophyllum nosodum. The company has
perfected the process of identifying, isolating, extracting and concentrating specific bio-compounds from seaweed
to create a range of highly effective biostimulant products with targeted properties. One of these products called
PSI362, allows for more efficient use of nitrogen by crops, allowing for a 20% reduction in nitrogen rates without
affecting crop yields.

Practical recommendations

This product can have a significant role in delivering the EU target of 20% reduction in nitrogen use in agriculture

* It works by activating select nitrogen transport and assimilation genes in crops to enhance the uptake, transport
and assimilation of the nutrient.

* Research work published in the journal Frontiers in Plant Science found the Nitrogen Use Efficiency (NUE) was
increased by between 29.85 — 60.26% in barley crops with nitrogen rates of just 75% when treated with PSI362.

* When PSI362 was incorporated as a coating to the granular nitrogen fertiliser calcium ammonium nitrate (CAN)
and applied to barley crops, nitrate uptake levels in the barley crop were considerably higher 22 days after
application.

*  Work is still ongoing into the mode of action at a basic plant science level to understand the optimal conditions
for efficacy in various crop types and conditions but PSI362 is sure to play an important role in crop nutrition

well into the future.
. .u\-\,/
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INNOVATIVE SOLUTIONS

Further information

https://brandonbioscience.com/
https://www.youtube.com/watch?v=aiYuPU48iVk
https://www.youtube.com/watch?v=450vTfnZx1o

About this abstract

Authors: Barry Caslin/ Teagasc, Energy and Rural Development Specialist, Tom Houlihan/Teagasc, Forestry Specialist

Date: June 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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The AgroFossilFree Project links with the European
Biomass Conference& Exhibition

Main results / outcomes

RENEWABLE
ENERGIES

The European Biomass Conference & Exhibition (EUBCE) is the world's largest series of biomass gathering,
promoting research and global biomass use. It brings together over 2,000 experts to share innovative ideas and
technologies related to biomass sourcing, production, and use. The AgroFossilFree project aligns with the
conference's objectives by focusing on the decarbonization of the agricultural sector. Proudly showcased at EUBCE
in 2021, 2022, and 2023, the project established a vital connection between the energy and agricultural sectors.
During these presentations, individuals from diverse backgrounds intensively discussed to advance the cause of
achieving a fossil-free agricultural system. The project has also elaborated papers on the presentations which are
available at the conference proceedings.

Practical recommendations

Participation in the EUBCE can offer a range of benefits to different
stakeholders, including farmers. For example, knowledge sharing and I%‘g%o
learning: this includes groundbreaking ideas, technologies, applications,
and solutions for the sourcing, production, and utility of biomass. The
event provides a platform for attendees to connect and network with the
leading minds in the field of biomass from around the world, including
experts from academia, industry, and policy. The scientific programme
for the conference covers a wide range of topics related to biomass,
including resources, sustainability, bio-based products, biomass || %
conversions, policies, and more. The conference also includes parallel | s
events that provide a deep insight into specific topics. By attending the S e
EUBCE, participants can keep up to date with the latest developments in

the bioeconomy and get updated on the achievements and current
efforts for using biomass to achieve a fossil-free agriculture.
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Figure 2: AgroFossilFree poster at EUBCE 2022

Figure 1: AgroFossilFree
presented at EUBCE 2023

Further information

EUBCE: https://www.eubce.com/
AgroFossilFree Paper DOI (EUBCE 2022): 10.5071/30thEUBCE2022-2BV.7.10

About this abstract

Authors: Chuan Ma, Dominik Rutz (WIP Renewable Energies)

Date: June 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Biomasse-Konferenz und -Ausstellung verbunden
Wichtigste Ergebnisse / Resultate
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Die Europaische Biomasse-Konferenz und -Messe (European Biomass Conference & Exhibition - EUBCE) ist eine der
weltweit groflten Veranstaltungen zu den Themen Biomasse, Bioenergie und Biotkonomie. Sie bringt tiber 2.000
Experten zusammen, die sich Uber Innovationen und Entwicklungen im Bereich der Biomasseproduktion und
Nutzung auszutauschen. Da ein Grof3teil der Biomasseproduktion durch die Landwirtschaft bereitgestellt wird, ist
die Konferenz eine sehr wichtige Plattform fiir das Projekt AgroFossilFree. Es verbindet den Energie- mit dem
Agrarsektor. Das Projekt wurde deshalb auf der EUBCE in den Jahren 2021, 2022 und 2023 vorgestellt. Dabei
diskutierten die Experten untereinander, um das Ziel einer fossilfreien Landwirtschaft voranzutreiben. Das Projekt
hat auch Veroffentlichungen zu den Prasentationen erarbeitet, die in den Konferenzunterlagen zu finden sind.
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Praktische Empfehlungen

Die Teilnahme an der EUBCE ermoglicht es verschiedenen
Interessengruppen Wissen, Erfahrungen und Entwicklungen zu tauschen. ESRY
Die Veranstaltung bietet den Teilnehmern eine Plattform, um mit
Gleichgesinnten aus der ganzen Welt, darunter Experten aus
Wissenschaft, Industrie und Politik, in Kontakt zu treten und sich zu
vernetzen. Das wissenschaftliche Programm der Konferenz deckt ein
breites Spektrum an Themen im Zusammenhang mit Biomasse ab,
darunter Ressourcen, Nachhaltigkeit, biobasierte Produkte, Umwandlung
von Biomasse, Politik und mehr. Die Konferenz umfasst auch
Parallelveranstaltungen, die einen tieferen Einblick in spezifische
Themen bieten. Durch die Teilnahme an der EUBCE kdnnen sich die
Teilnehmer (ber die neuesten Entwicklungen in der Biookonomie auf
dem Laufenden halten und sich lber die Errungenschaften und aktuellen
Bemiihungen zur Nutzung von Biomasse auf dem Weg zu einer
fossilfreien Landwirtschaft informieren.
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Support for Decarbonizing the European Agriculture
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Abbildung 2: AgroFossilFree-Poster auf der EUBCE 2022
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Weitere Informationen

EUBCE: https://www.eubce.com/
AgroFossilFree Paper DOI (EUBCE 2022): 10.5071/30thEUBCE2022-2BV.7.10

Uber diese Zusammenfassung

Autoren: Chuan Ma, Dominik Rutz (WIP Renewable Energies)

Datum: Juni 2023

AgroFossilFree ist ein H2020-Multi-Akteur-Projekt, das den aktuellen Stand der Energienutzung in der EU-Landwirtschaft
bewerten und den bestehenden Bedarf einschatzen wird, damit Landwirte die landwirtschaftliche Produktion durch
effizientere Energienutzung und geringere Treibhausgasemissionen optimieren koénnen, was zu wirtschaftlichen,
agronomischen und o6kologischen Vorteilen fiihrt. AgroFossilFree wird einen Rahmen schaffen, in dem wichtige
Interessengruppen zusammenarbeiten werden, um die derzeit verfligbaren fossil-freien Technologien und Strategien (FEFTS)
in der EU-Landwirtschaft zu bewerten und zu férdern. Das Projekt lauft von Oktober 2020 bis September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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The AgroFossilFree Project Intersects with the European
Photovoltaic Solar Energy Conference & Exhibition
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Main results / outcomes

The European Photovoltaic Solar Energy Conference & Exhibition (EUPVSEC) is the world’s leading international
conference focused on photovoltaic (PV) research, technologies, and applications. Each year, the event brings
together global PV experts to present and discuss the latest developments in PV, to network, and to conduct
business. The AgroFossilFree project aligns with the EUPVSEC's objectives by focusing on the decarbonization of the
agricultural sector and the use of solar energy in this endeavor. The project was proudly presented at EUPVSEC in
2021 and 2022, and is set to continue its presence in 2023, thereby forging a crucial connection between renewable
energy and the agricultural sectors. These presentations encouraged intense discussions among various
stakeholders to push for a fossil-free agricultural system. Detailed papers based on these presentations are
available in the conference proceedings.

Practical recommendations

Participation in the EUPVSEC offers multiple benefits to different
stakeholders, including representatives from the agricultural sector. For
instance, it provides an excellent opportunity for knowledge sharing and
learning about the latest PV technologies, applications, and market trends.
The conference acts as a platform for attendees to connect and network
with leading minds in the PV sector worldwide, including experts from | erobien suatement
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How to overcome
this problem?
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academia, industry, finance, and politics. The scientific program covers a "‘j ) v
broad range of topics related to PV, such as silicon cells, thin films, PV

systems engineering, and applications like BIPV, agri-PV, and floating PV. In

addition, the conference includes parallel events that provide a deep ﬁ?f;ﬁ;’::m;_
insight into specific topics. By attending the EUPVSEC, participants can stay = ”'”"":“’ -]
updated with the latest developments in the renewable energy sector and
learn about the current efforts to achieve a fossil-free agriculture using PV
technologies.
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Figure 1:
AgroFossilFree
presented at
EUPVSEC 2022

Figure 2: AgroFossilFree poster at EUPVSEC 2021

Further information

EUPVSEC: https://www.eupvsec.org
AgroFossilFree Paper DOI (EUPVSEC 2022): 10.4229/WCPEC-82022-5DV.2.67

About this abstract

Authors: Chuan Ma, Dominik Rutz (WIP Renewable Energies)

Date: June 2023

AgroFossilFree is a H2020 multi-actor project that will evaluate the current status in EU agriculture regarding energy use and
assess existing needs, allowing farmers to optimize agricultural production through more efficient energy use and reduced
GHG emissions, resulting in economic, agronomic and environmental benefits. AgroFossilFree will create a framework under
which critical stakeholders will cooperate to evaluate and promote the currently available Fossil-Energy-Free Technologies and
Strategies (FEFTS) in EU agriculture. The project is running from October 2020 to September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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Das AgroFossilFree-Projekt Gberschneidet sich mit die

European Photovoltaic Solar Energy Conference & Exhibition
Wichtigste Ergebnisse / Resultate

Die Europaische Photovoltaikkonferenz und Messe (EUPVSEC) ist die weltweit flihrende internationale Konferenz
flir Photovoltaik-Forschung, Technologien und Anwendungen. Jedes Jahr bringt die Veranstaltung globale
Photovoltaik-Experten zusammen, um die neuesten Entwicklungen in der Photovoltaik zu prasentieren und zu
diskutieren, Netzwerke zu knipfen und Geschéfte zu tatigen. Das AgroFossilFree-Projekt steht im Einklang mit den
Zielen der EUPVSEC, da es die Dekarbonisierung des Agrarsektors und die Nutzung von Solarenergie in diesem
Bereich behandelt. Das Projekt wurde auf der EUPVSEC in den Jahren 2021 und 2022 vorgestellt und soll auch im
Jahr 2023 prasentiert werden, um eine wichtige Verbindung zwischen erneuerbaren Energien und dem Agrarsektor
herzustellen. Diese Prdsentationen regten intensive Diskussionen zwischen verschiedenen Interessengruppen an,
um ein fossilfreies Agrarsystem voranzutreiben. Ausfiihrliche Veroffentlichungen, die auf diesen Prasentationen
basieren, sind in den Konferenzunterlagen enthalten.

Praktische Empfehlungen

Die Teilnahme an der EUPVSEC bietet verschiedenen Interessengruppen,
darunter auch Vertretern der Landwirtschaft, zahlreiche Vorteile. So é&%&
bietet sie beispielsweise eine hervorragende Gelegenheit zum )
Wissensaustausch und zum Lernen (ber die neuesten PV-Technologien,
Anwendungen und Markttrends. Die Konferenz dient den Teilnehmern als
Plattform, um mit fihrenden Képfen der PV-Branche weltweit in Kontakt
zu treten und sich zu vernetzen, darunter mit Experten aus Wissenschaft,
Industrie, Finanzwesen und Politik. Das wissenschaftliche Programm deckt
ein breites Spektrum an PV-Themen ab, wie Siliziumzellen, Diinnschichten,
PV-Systemtechnik und Anwendungen wie Gebaudeintegrierte PV, Agri-PV ﬁ”"’;"‘jf:j:wm_ :
und schwimmende PV. Dariiber hinaus umfasst die Konferenz parallele | &5
Veranstaltungen, die einen tieferen Einblick in spezifische Themen bieten.

Durch die Teilnahme an der EUPVSEC kdnnen sich die Teilnehmer (iber die
neuesten Entwicklungen im Bereich der erneuerbaren Energien auf dem
Laufenden halten und sich Gber die aktuellen Bemiihungen informieren,
um mit Hilfe von PV-Technologien eine fossilfreie Landwirtschaft zu
erreichen.
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Weitere Informationen

EUPVSEC: https://www.eupvsec.org
AgroFossilFree Paper DOI (EUPVSEC 2022): 10.4229/WCPEC-82022-5DV.2.67

Uber diese Zusammenfassung

Autoren: Chuan Ma, Dominik Rutz (WIP Renewable Energies)

Datum: Juni 2023

AgroFossilFree ist ein H2020-Multi-Akteur-Projekt, das den aktuellen Stand der Energienutzung in der EU-Landwirtschaft
bewerten und den bestehenden Bedarf einschatzen wird, damit Landwirte die landwirtschaftliche Produktion durch
effizientere Energienutzung und geringere Treibhausgasemissionen optimieren konnen, was zu wirtschaftlichen,
agronomischen und 0&kologischen Vorteilen fiihrt. AgroFossilFree wird einen Rahmen schaffen, in dem wichtige
Interessengruppen zusammenarbeiten werden, um die derzeit verfligbaren fossil-freien Technologien und Strategien (FEFTS)
in der EU-Landwirtschaft zu bewerten und zu fordern. Das Projekt lauft von Oktober 2020 bis September 2023.

Website: www.agrofossilfree.eu

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496
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