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Abstract

This deliverable contains the resume and contents of the 18 practice abstracts already
developed under the Project’s activity. 32 more are expected to be delivered in the second
batch, resulting in a total of 50 practice abstracts by the end of the Project.
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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
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

L&F: Landbrug & Fodevarer F.M.B.A.

CONFAGRICULTURA: 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

TTA: Trama Tecnoambiental SL

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 the 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 21 PAs that have been mainly developed based on the outcomes of

the deliverables and regional workshops held during the project life.
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2 Methodology

PAs are short summaries of around 1000 - 1500 characters (word count — no spaces) which

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. Every PA must be accompanied by a short title of

no more than 150 characters.

This deliverable presents the abstract practices 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

value/benefit/opportunities to the end user.

added

Both the summary and the title may be also provided in the native language of the coordinator

or one of the partners. However, an English version of PAs must always be available. 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.

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 Summary of the Practice Abstracts

Ne Title of the Practice Abstract Partner Language ‘

1 Stra'tegies and Technologies to achieve a European Fossil Energy Free INI English / Spanish
Agriculture

2 First online workshop INI English / Greek
Direct energy use in open field agriculture in the EU: A critical review

3 recommending energy efficiency measures and renewable energy sources AUA / CERTH English / Greek
adoption
Direct in the EU Livestock Sector: A revi di

a irec ene'rg'y use in the ivestock Sector: A review recommen' ing AUA / CERTH English / Greek
energy efficiency measures and renewable energy sources adoption
E i h in the EU: A revi di :

5 m-er'gy use in greenhouses in the review recommen- ing energy AUA / CERTH English / Greek
efficiency measures and renewable energy sources adoption

6 Fertiliser and pesticide use in EU agriculture AUA / CERTH English / Greek
E iated with animal feed: A revi di

7 n?rgy use associated with animal fee review recomn?en ing energy AUA / CERTH English / Greek
efficiency measures and renewable energy sources adoption

8 Adoption VS non adoption of Renewable Energy Sources (RES) on farms AUA English / Greek
Adoption VSN dopti fE Effici Technologi d

9 op' ion on adoption of Energy Efficiency Technologies an AUA English / Greek
Practices on farms

10 Experts_’ opinions on the adoption of Fossil Energy Free Technologies and AUA English / Greek
Strategies (FEFTS)

11 Scientific Papers on FEFTS and relevant report CERTH English / Greek

12 Overview of Research Projects on FEFTS IUNG-PIB English / Polish

13 Report on industrial FEFTS solutions WIP English / German

14 Training and Advising FEFTS Material WIP English / German

15 Financing tools in EU for a fossil free agriculture AU English / Danish

16 Fendt e100 Vario The battery powered compact tractor CEMA English

17 T6 METHANE POWER CEMA English

18 EOX-175 Electrical tractor H 2 Trac DELPHY English / Dutch

19 Warehouse of the future Van Peperstraten DELPHY English / Dutch

20 First Spanish regional workshop TTA English / Spanish

21 AgEnergy platform AGENSO English / Greek
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Strategies and Technologies to achieve a
European Fossil-Energy-Free Agriculture

Main results / outcomes

Global agriculture relies on fossil resources for covering most of its energy needs and is a main energy consumer
and greenhouse gases (GHG) producer. Novel technologies and strategies related to more sustainable energy
production, efficient use and GHG emissions’ reduction are already applied in most economic sectors with very
positive results. Agriculture was till recently not identified as a main application domain and therefore such
technologies are not widely adopted by farmers.

Practical recommendations

Only when agricultural stakeholders gain knowledge and training on technological advancements in energy sector
will agriculture be able to fully align with the related policies, frameworks (EU Green Deal) and sustainable food
practices. AgroFossilFree will contribute in closing the gap between the available FEFTS with the everyday EU
agricultural practices by promoting effective exchange of novel ideas and information between research, industry,
extension and the farming community.

What are FEFTS? FEFTS (Fossil-Energy-Free Technologies and Strategies) refer to the tools that are required to
address cleaner and more efficient energy production and use in agriculture.

Clean Energy
Energy Efficiency

Production \ Applications / Improvement

//

Carbon Sequestration

Figure 1: Diagram about FEFTS

Further information

Project website

About this abstract

Authors: Mirentxu Asin (INICIATIVAS INNOVADORAS)

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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Estrategias y tecnologias para lograr una
agricultura europea sin energia fosil

Principales resultados

La agricultura mundial depende de los recursos fdsiles para cubrir la mayor parte de sus necesidades energéticasy
es uno de los principales consumidores de energia y productores de gases de efecto invernadero (GEl). En la
mayoria de los sectores econdmicos ya se aplican, con resultados muy positivos, nuevas tecnologias y estrategias
relacionadas con la produccién de energia mas sostenible, el uso eficiente y la reduccion de las emisiones de GEI.
Hasta hace poco, la agricultura no se consideraba un ambito de aplicacidn principal y, por lo tanto, los agricultores
no han adoptado ampliamente estas tecnologias.

Recomendaciones practicas

Sélo cuando las partes interesadas en la agricultura adquieran conocimientos y formacién sobre los avances
tecnoldgicos en el sector de la energia, la agricultura podra alinearse plenamente con las politicas, los marcos
(Green Deal de la UE) y las précticas alimentarias sostenibles relacionadas. AgroFossilFree contribuira a cerrar la
brecha entre los FEFTS disponibles y las practicas agricolas cotidianas de la UE promoviendo el intercambio
efectivo de ideas e informacién novedosas entre la investigacion, la industria, la extension y la comunidad
agricola.

¢Qué son FEFTS? Las FEFTS (Tecnologias y Estrategias Libres de Energia Fdsil) se refieren a las herramientas
necesarias para abordar la produccién y el uso de energia mas limpia y eficiente en la agricultura.

Clean \ Energy
Energy —) Technology (— Efficiency
\ Applications

Production Improvement

Carbon Sequestration

Figure 1: Diagrama sobre las FEFTS

Mas informacion

Web del proyecto

Detalles sobre este resumen

Authors: Mirentxu Asin (INICIATIVAS INNOVADORAS)

Fecha: Marzo 2022

AgroFossilFree es un proyecto H2020 multiactor que evaluara la situacidn actual de la agricultura de la UE en cuanto al uso de
la energia y valorara las necesidades existentes, lo que permitira 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, agrondmicos 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 Fésil (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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First online workshop

Main results / outcomes

The first online workshop organised by Iniciativas Innovadoras was held on 25 February, with the participation of

several partners of the consortium and the attendance of almost 70 online participants.

During the workshop, which lasted an hour and a half, the project and its objectives were briefly presented, and

emphasis was placed on the launch of the platform. Afterwards, the main research results from a study concerning

farmers’ needs, innovative ideas and interests regarding technologies and strategies for agriculture defossilisation

were presented. Throughout the workshop, several questions were launched through the Mentimeter application

to find out the opinion of the attendees on clean energy in agriculture (see Figure 2).

In the last part of the workshop, there was the participation of three companies that explained their successful

experiences using FEFTS for agriculture. These companies were:

* BRITE SOLAR SA: a company dedicated to the deployment of advanced nanotechnology materials to create new
types of architectural glass that can reduce the energy footprint.

* THERMODRAFT: a spin-off company aiming in research, development and manufacturing of innovative green
products and complete solutions.

* AGCO Corporation: presenting interesting FENDT’s e100 electric tractor dedicated to Open-field agriculture.

Practical recommendations

This workshop aims to be an international meeting place where participants will have the opportunity to share
interests in real time about clean energy in agriculture and discuss other concerns with people from different
countries in Europe.

What would be your reasons for adopting FEFTS?
(Select up to 3)

Financial incentive: Subsidy andor tax @
- n @ Being an innovator

Avoiding extra labour/fatigue through @
electrification/automation o

B P
9 L ]

@ Save money through the reduction of

Positive impact on human health @ energy costs

Utilising farm by-products @

@ Compliance with regulations

Reducing environmental impact

Figure 1: Group photo with part of the participants Figure 2: Example of one of the questions posed at the workshop

Further information

News item on the website
MailChimp invitation

Post on Twitter

Post on Facebook

Post on LinkedIn

About this abstract

Authors: Mirentxu Asin (INICIATIVAS INNOVADORAS)

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



https://bit.ly/37DGIgt
https://bit.ly/3thlWeO
https://bit.ly/3JmtGC3
https://bit.ly/36tUjq9
https://bit.ly/3u1Tr49
http://www.agrofossilfree.eu/
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Primer taller online

Principales resultados

El pasado 25 de febrero se celebré el primer taller online organizado por Iniciativas Innovadoras, con la participacion

de varios socios del consorcio y la asistencia de casi 70 participantes online.

Durante el taller, que durd una hora y media, se presentd brevemente el proyecto y sus objetivos y se hizo hincapié

en el lanzamiento de la plataforma. A continuacion, se presentaron los principales resultados de un estudio sobre las

necesidades, ideas innovadoras e intereses de los agricultores en relacidn con las tecnologias y estrategias de

desfosilizacion de la agricultura. A lo largo del taller, se lanzaron varias preguntas a través de la aplicacién

Mentimeter para conocer la opinion de los asistentes en materias de energias limpias en la agricultura (ver imagen 2).

En la ultima parte de la jornada, contamos con la participacidn de tres empresas que nos contaron sus experiencias

de éxito utilizando energias limpias para la agricultura. Estas empresas eran:

* BRITE SOLAR SA: una empresa dedicada al despliegue de materiales nanotecnoldgicos avanzados para crear
nuevos tipos de vidrio arquitectéonico que puedan reducir la huella energética.

 THERMODRAFT: una empresa derivada cuyo objetivo es la investigacidn, el desarrollo y la fabricacion de
productos ecoldgicos innovadores y soluciones completas.

* AGCO Corporation: presenta el interesante tractor eléctrico €100 de FENDT, dedicado a la agricultura de campo
abierto.
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Recomendaciones practicas

Este taller pretende ser un lugar de encuentro internacional donde los participantes tendran la oportunidad de
compartir intereses en tiempo real sobre la energia limpia en la agricultura y conocer otras inquietudes con
personas de diferentes paises de Europa.

What would be your reasons for adopting FEFTS?
(Select up to 3)

Financial incentive: Subsidy and/or tax ¢
- n @ Being an innovator

Avoiding extra labour/fatigue through @
electrification/outomation

B P
9 L ]

@ Save money through the reduction of

Positive impact on human health @ energy costs

Utilising farm by-products @

@ Compliance with regulations

Reducing environmental impact

Imagen 1: Foto de grupo con parte de los asistentes al taller Imagen 2: Ejemplo de una de las preguntas realizadas durante el taller

Mas informacion

Articulo en la web

Invitacién a través de MailChimp
Post en Twitter

Post en Facebook

Post en LinkedIn

Detalles sobre este resumen

Authors: Mirentxu Asin (INICIATIVAS INNOVADORAS)

Fecha: Marzo 2022

AgroFossilFree es un proyecto H2020 multiactor que evaluara la situacidn actual de la agricultura de la UE en cuanto al uso de
la energia y valorara las necesidades existentes, lo que permitira 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, agrondmicos 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 Fdsil (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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Direct energy use in open-field agriculture in the EU:
A critical review recommending energy efficiency
measures and renewable energy sources adoption

Main results / outcomes

Our review study indicates that energy use in EU open-field agriculture is at least 1431 PJ. The main direct energy
consuming activities are related to soil tillage, harvesting and sowing, with on-farm diesel use being the main direct
energy input accounting for around 31% of total energy inputs. Our findings suggest that almost 8% of open-field
agriculture is powered by electricity, which is used mainly for irrigation, storage and drying activities.
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Practical recommendations

Various Fossil-Energy-Free Technologies and Strategies (FEFTS) are applicable to the agricultural sector. For
farmers interested in reducing diesel use, these include using more efficient tractor/implement combinations,
switching to renewable sources for transport (such as tractors powered by renewable energy produced on-farm,
for example electricity from photovoltaic panels or biofuels, such as biomethane, from manure and waste
residues), adopting agricultural practices that minimize tillage and improving farm management efficiencies.

EU electricity systems are rapidly transitioning to renewable sources (reaching 34% in 2019), which suggests that
in the medium and long term, switching to electricity-powered systems for on-farm operations could also
significantly reduce the share of fossil fuels in direct energy consumption.

Studies are increasingly showing that certain designs for agricultural production - through for instance
incorporating agrivoltaics or innovative bioenergy solutions in agricultural systems - are applicable to open-field
agriculture and can increase renewable energy use both in the agricultural sector and the wider economy, while
also reducing farmers’ dependence on fossil fuels.

Further information

Energy balance, costs and CO, analysis of tillage technologies in maize cultivation

Optimal energy use of agricultural crop residues preserving soil organic carbon stocks in Europe

EUE (energy use efficiency) of cropping systems for a sustainable agriculture

Turning electricity into food: the role of renewable energy in the future of agriculture

Effects of changing farm management and farm structure on energy balance and energy-use efficiency—A case study of
organic and conventional farming systems in southern Germany

Agrivoltaic systems to optimise land use for electric energy production

The potential of agrivoltaic systems

About this abstract

Authors: Bas Paris (AUA), Foteini Vandorou (CERTH), Athanasios T. Balafoutis (CERTH), Konstantinos Vaiopoulos (CERTH),
George Kyriakarakos (CERTH), Dimitris Manolakos (AUA), George Papadakis (AUA)

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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H peAétn avaokomnong Selyvel 0tL n xpnon evépyelag otnv unaiBpla yewpyia tng EE eival touldyiotov 1431 PJ. OL
KUPLEG SpaoTNPLOTNTEG AUECNG KATAVAAWONG EVEPYELAG OXETI{OVTOL HE TNV ApOooh Tou €8AdouC, TNV CUYKOULEN
KL OTIOPA, HLE TNV XPron VILeA ot GAPHEG va elval n KUPLA ALECT ELCPON EVEPYELAG, AVTUTPOCWIEVOVTAS To 31%
TWV OUVOAIKWY ELOPOWV eVEPYeELAG. Ta gupnpatd umodnAwvouv OTL oxedov to 8% Tng umnaiBplag yewpylog
tpododoTteital amd NAEKTPLKN EVEPYELQ, TIOU XPNOLOTOLE(Tal Kupilwg yla Spaotnpldtnteg apdeuong, anobrikeuong
Kal Enpavong.

MPOKTIKEG ZUOTAOELG

YToV aypoTikd Topéa mMAnBwpa Texvoloylwv Kol ITpatnylkwv yla Evépyela mou Sev mpoépyxetal and Opuktd
kovowua (FEFTS) Bplokouv edapuoyn. Ma toug aypotec mou B£Aouv va HELWOOUV TN XpRon Vtileh, autd
meptAapBavouv TV XPron TO omoSOTIKWY CUVSUOOHWY TPAKTEQ/UNXavnUatwy, petactpodr oe AME yia
peTadopég (OMWE TPAKTEP TTOU XPNOLUOTIOLOUV EVEPYELX TTOU TIPOEPXETAL OO TNV PAPHA, TT.X. NAEKTPLKY) EVEPYELQ
ond pwrtofoAtaikd mavel f Blokalowo, Omwe BLOPeBAVLIO, amd KOTPLA KAl OYPOTIKA UTIOAE(PpaTO) UloBeTWVTAG
VEWPYLKEC TIPAKTIKEG LELWHEVOU TO OpYWHATOC Kal BeAtiwong tng Staxeiplong tng ekpuetd@AAsuonc. Ta cuothpata
NAEKTPIKAC evépyelog tng EE petaPBaivouv ypryopa oe AME (dtavovtag to 34% to 2019), yeyovdg mou
umodnAwvel OtL peocompdBsopa Kol HaKPOmpOBeopa, n HETAPAON O CUCTAUATO NAEKTPLKNAG EVEPYELOC yLa
£pyooiec oToug aypolG UIMOPEL va LELWOEL ONUOVTIKA TO HEPISLO TWV OPUKTWV KAUGIHWY OTNV GECN EVEPYELOKNA
KotavaAwaon. O pehéteg Seiyvouv OTL OAO KoL TIEPLOCOTEPO Yivovtal edappoyeg AMNE otnv yewpyLkn mopaywyn,
OTWC EVOWUATWON aypOoROATAIKWY | KOWOTOUWY AUCEWY BLOEVEPYELOC OE YEWPYLKA CUCTAHATA, HUELWVOVTOG
£10L TNV £€APTNON TWV OYPOTWV ATIO TOL OPUKTA Koo aAAd Kal cupBAAAovVTAG 0TnV EUPUTEPN OLKOVOULaL.

Neploocotepeg MAnpodopieg

Energy balance, costs and CO, analysis of tillage technologies in maize cultivation

Optimal energy use of agricultural crop residues preserving soil organic carbon stocks in Europe

EUE (energy use efficiency) of cropping systems for a sustainable agriculture

Turning electricity into food: the role of renewable energy in the future of agriculture

Effects of changing farm management and farm structure on energy balance and energy-use efficiency—A case study of
organic and conventional farming systems in southern Germany

Agrivoltaic systems to optimise land use for electric energy production

The potential of agrivoltaic systems

IXETIKA LE aUTH TNV ePIAnYn

Zuyypadeig: Bas Paris (IMA), Qwtewr Bavéwpou (EKETA), ABavdaoioc Mniahadoutng (EKETA), Kwvotavtivog BaidmouAog
(EKETA), Fewpylog Kuptakapdakog (EKETA), Anuntpng MavwAdkog (MMA), rewpylog Mamadakng (FMA)

Huepounvia: Mdptiog 2022

AgroFossilFree eival éva moAucuppetoxikd H2020 npdypappa, To onoio Ba afloAoyrnoel TNV mapouoa KATACTACN Kol TLG
UTIAPXOUOEG QVAYKEG 0cov adopd OTn XPron EVEPYELOG OTNV EUPWTALKN YEWPYLA, EMITPEMOVING OTOUG YEWPYOUG va
BeAtioTOMOLlO0UV TNV TAPAYWYH TOUG MECW TO OMOSOTIKAG XPNONG EVEPYELAG KOl HELWHEVWY EKTIOUTIWV aepiwv TOU
Oeppoknmiou, €XOVIAG WG OTMOTEAECHUA OLKOVOMLKA, OYPOVOMIKA Kot TeptBaAdovtikd odéAn. To AgroFossilFree Ba
SnuLoupynRoEL €va TTAALOLO KATW oo TO OMolo onuavtikol eumAekopevol popeic Ba ouvepyaotolv yla TNV afloAdynon Kot tnv
npowbnon twv SlabEciuwy oTnV mapovoa GAcn TEXVOAOYLWY KoL OTPATNYLKWY VLol EVEPYELX TIOU SEV TIPOEPYETAL ATIO OPUKTA
kavoua (FEFTS) otn yewpyla tng EE. To £€pyo €xet Stapketa amo tov OktwRpLo tou 2020 £wg Tov ZenmtéuPplo tou 2023.
lotooeAida: 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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Direct Energy use in the EU Livestock Sector: A review recommending
energy efficiency measures and renewable energy sources adoption

Main results / outcomes

Studies indicate that energy use requirements in livestock production are significant and range from 2.1 to 5.3
MJ/kg per ECM for cow milk, 59.2 MJ/kg for a suckler cow-calf and 43.73 MJ/kg for a dairy bull, 15.9 MJ/kg to 22.7
MlJ/kg for pork production, 9.6 MJ/kg to 19.1 MJ/kg for broiler production, and 20.5 MJ/kg to 23.5 MJ/kg for
chicken egg production. Considering the effect that the livestock sector has in numerous natural resources, and
given the increasing scarcity of land, soil, water and biodiversity, it is evident that the increasing usage of RES,
Energy Efficiency Measures (EEM) and energy efficient technologies, provides a unique opportunity to reduce
farms’ external inputs by producing their own energy.
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Practical recommendations

With an initial investment, livestock farmers can harvest energy from renewable energy sources such as the sun,

wind and water. These sources, in addition to biomass, heat pumps and geothermal energy, can produce

electricity and fuel to cover, partly or exclusively, on-farm energy demand. Their effectiveness is attached to a

combination of factors which need to be assessed to determine whether an RES technology, or even a

combination of them, is capable to meet the needs of the respective livestock farm. The following factors are

indicative:

* Position of the livestock building

* Local environment (e.g., climate, elevation and slope, soil water, ground temperature, etc.);

¢ Characteristics of the buildings that constitute the farm unit (building insulation, existence of ventilation fans,
etc.);

* Domestic needs of farm (e.g., high energy loads for milk cooling, air ventilation, management of the animals’
by-products, etc.); consumption profile (daily, seasonal);

* Planning policies for RES technologies in rural areas.

Further information

Energy Consumption and Energy Saving Measures in Poultry

Identification of energy-efficient solutions for broiler house envelopes through a primary energy approach

Passive envelope solutions to aid design of sustainable livestock buildings in Mediterranean climate

Model integrated of life-cycle costing and dynamic thermal simulation (MILD) to evaluate roof insulation materials for existing
livestock buildings

Passive cooling systems in livestock buildings towards energy saving: A critical review

Use of heat pumps in HVAC systems for precise environment control in broiler houses: System’s modeling and calculation of
the basic design parameters

About this abstract

Authors: Bas Paris (AUA), Foteini Vandorou (CERTH), Athanasios T. Balafoutis (CERTH), Konstantinos Vaiopoulos (CERTH),
George Kyriakarakos (CERTH), Dimitris Manolakos (AUA), George Papadakis (AUA)

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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AUEOn XpNnon €EVEPYELAC OTOV KTNvotpodkd topea otnv EE: Mua
QVOOKOTINGN HUE TIPOTELVOUEVO. UETPA EVEPYELAKNG amodoong Ko
ULOBETNONG QVAVEWOLUWY TINYWV EVEPYELOG

Kupla anoteAéopata

Meléteg Selyvouv OTL OL EVEPYELOKEG QATIOLTHOEL OTOV KTNVOTPODIKO TOHEQ €lval ONUOVTLKEG KOl Kupaivovtal
petaly 2.1 kat 5.3 MJ/kg ava ECM yia ayehadvo yaha, 59.2 MJ/kg yia BnAdlovoa ayehada, 43.73 MI/kg yia
tavpo yahaktomapaywyng, 15.9-22.7 MJ/kg yia mapaywyr xolpwol kpgatog, 9.6-19.1 MJ/kg ywa mopaywyn
KotomouAwv Kat 20.5-23.5 M/kg yio mopaywyr oauvywv. AapBdvovtag umopwv tnv enibpacn mou £xeL o
KTNVOTPODIKOC TOUENCG OTOUC PUOLKOUC TOPOUC Kal SE80UEVNG TNG AUEAVOREVNE OTTAVIOTNTAC VNG, €6ddoug, vepol
Kol BlomotkAdTNnTaC, elval mpodaveg OTL n aufavouevn xprnon twv AME, Twv Métpwv Evepyelakng Anodoonc (MEA)
KOL TWV EVEPYELAKA OATIOSOTIKWY TEXVOAOYLWY, TIOPEXETE N SuvatotnTa Pelwong Twv e§WTEPLKWY ELCPOWV OTLG

bAPUEG PE TNV Ttapaywyr SLKNE TOUG EVEPYELOC.

MPaKTIKEG ZUOTAOELG

Me pa apyikni emévbéuan, oL Ktnvotpodol urmopolv va cUAAEyouv evépyela amd AME Omwe o NALOG 0 AVEUOG Kol

TO vePO. AUTEC oL TINYEG 0 ouvduaopO He T Blopala, TIG aviAleg BepuoTNTAG KoL TN YEWBEPULKN €VEPYELQ,

UTopoUV va TapAyouV EVEPYELA YLO VO KOAUOUV €V LEPEL I} QMOKAELOTIKA TN {NTNON €VEPYELAg oTov aypo. H

amoTeEAEOUATIKOTNTA TOUG afloAoyeital yia va dlamiotwOel dv pia texvoAloyia AlME, 1 o cuvbuaouog Toug, elvat

LKOVA va KAAUPOUV TIG AVAYKES TNG EKAOTOTE KTNVOTPODLKAC LOVASaC.

EvSelkTika avadépovtal oL €€RAG TAPAYOVTEG:

*  ©@£0n ToU KTNVOTPOPLKOU KTLpiou

¢ Tormwko nepparov (ry. kKAipa, upouetpo, kAion, Bepuokpacia kat vypacio e6adpoug K.AT.)

¢ XOpOKTNPLOTIKA TWV KTLPLWV TNG aypOTIKAG Lovadag (Lovwaon KTiplou, Uapén aveulotpwy eE0epLopoU K.ATL)

¢ OWKLOKEG avVAYKeG TNG dapuag (.. uPnAd mood evépyelag yla PuEn yalaktog, e€aeplopog, Slaxeiplon Twy
WKWV UTOTPOIOVTWYV K.ATL), TIpodiA KaTavAAwonG (NUEPOLO, EMOXLKO)

e IXeOLOOUOG TTOALTIKWY yLa TeXVoAoyleg AMNE og aypOTIKEG TIEPLOXEG.

Neploootepeg MAnpodopieg

Energy Consumption and Energy Saving Measures in Poultry

Identification of energy-efficient solutions for broiler house envelopes through a primary energy approach

Passive envelope solutions to aid design of sustainable livestock buildings in Mediterranean climate

Model integrated of life-cycle costing and dynamic thermal simulation (MILD) to evaluate roof insulation materials for existing
livestock buildings

Passive cooling systems in livestock buildings towards energy saving: A critical review

Use of heat pumps in HVAC systems for precise environment control in broiler houses: System’s modeling and calculation of
the basic design parameters

IXETKA ME auTh TNV MepiAnyn

Zuyypadodeic: Bas Paris (IMA), Qwtelvr Bavéwpou (EKETA), ABavaciog Mnaladoutng (EKETA), Kwvotavtivog BaidmnouAog
(EKETA), Fewpylog Kuptakapdkog (EKETA), Anunteng MavwAdkog (MMA), rewpylog MNamadakng (FMA)

Huepounvia: Mdaptiog 2022

AgroFossilFree sival éva moAuouppetoxiké H2020 npdypappa, to omoio Ba aflohoyrnosl TNV mapoloa KATACTACN Kol TLG
UTIAPXOUCEC QVAYKEG Ocov adopd OTn XPron EVEPYELOG OTNV EUPWTALKN YEWPYLA, EMITPEMOVING OTOUC YEWPYOUC va
BeAtioTOMOLiCOUV TNV TAPAYWYH TOUG MECW TILO OMOSOTIKAG XPNONG EVEPYELAC KOl HELWHUEVWV EKTIOUTIWV aeplwv Tou
Oeppoknmiou, €XOVTAG WC OTOTEAECHUA OLKOVOWULKA, OYPOVOUIKA Kot TeptPaAdovtikd odéAn. To AgroFossilFree Ba
SnuLoupynoel éva MAALoLO KATW ard To omolo onuavtikol epmAskopevol dpopeic Ba cuvepyaotolv yla Thv afloAdynon Kot thv
npowbnon twv Slabéctlpwy otnv mapovoa GAacn TEXVOAOYLWY KoL OTPATNYLKWY VLo EVEPYELX TIOU SEV TIPOEPYETAL ATIO OPUKTA
kavoua (FEFTS) otn yewpyla tg EE. To €pyo €xet Stapketa amo tov OktwRpLlo tou 2020 £wg Tov ZemtépPplo tou 2023.
lotooeAida: www.agrofossilfree.eu
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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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Energy use in greenhouses in the EU: A review recommending energy
efficiency measures and renewable energy sources adoption

Main results / outcomes

Studies indicate that energy use in greenhouses in the EU varies considerably depending on the type of
greenhouse, geographical area and crop grown. In advanced greenhouse systems, heating is the dominant energy
requirement. Energy requirements for heating and cooling in these systems are so considerable that other energy
inputs, such as fertilizers, are extremely minor. In less energy intensive systems, overall energy requirements per
hectare are significantly less and spread amongst various uses including lighting, heating/cooling, irrigation,
machinery use, fertilizers and pesticides. Energy efficiency measures and renewable energy sources adoption are
available.
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Practical recommendations

A range of practical energy efficiency measures for greenhouses are recommended. These include the adoption of
better insulated transparent materials, the adoption of traditional control strategies combined with intelligent
algorithms - which have become a popular way to reduce the energy demand of greenhouses and can lead to
substantial energy savings - and improving and updating the design, operation and technology used in
greenhouses. However, it is important to note that implementing these systems can be expensive and, due to
variation in greenhouses, EEM interventions are often context-specific.

Recent studies indicate that adopting RES production in greenhouse systems can improve overall sustainability
and be economically advantageous to farmers. These include integrating solar technologies within greenhouse
production; biogas and bioenergy; and geothermal. Similar to EEM measures, RES interventions are likely
dependent on context and economics, while various factors need to be taken into account to support a
sustainable transition.

Further information

Energy and Water Related Parameters in Tomato and Cucumber Greenhouse Crops in Semiarid Mediterranean Regions. A
Review, Part I: Increasing Energy Efficiency.

Energy reduction measures in agricultural greenhouses heating: Envelope, systems and solar energy collection
Methodologies of control strategies for improving energy efficiency in agricultural greenhouses

A control method for agricultural greenhouses heating based on computational fluid dynamics and energy prediction model.
Photovoltaic Greenhouses: Comparison of Optical and Thermal Behaviour for Energy Savings

A review on opportunities for implementation of solar energy technologies in agricultural greenhouses

Heating requirements in greenhouse farming in southern Italy: evaluation of ground-source heat pump utilization compared to
traditional heating systems

Geothermal source heat pump performance for a greenhouse heating system: An experimental study

Experimental evaluation of using various renewable energy sources for heating a greenhouse

A review on opportunities for implementation of solar energy technologies in agricultural greenhouses

About this abstract

Authors: Bas Paris (AUA), Foteini Vandorou (CERTH), Athanasios T. Balafoutis (CERTH), Konstantinos Vaiopoulos (CERTH),
George Kyriakarakos (CERTH), Dimitris Manolakos (AUA), George Papadakis (AUA)

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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Xpnon Evépyelag ota Oegppoknmia otnv EE: Mwa avaokonmnon pe
TIPOTELVOUEVOL METPA  EVEPYELOKNG amodoong Kal uloBEtnong
OQVAVEWOCLUWYV TINYWV EVEPYELAG

Kupla AltoteAéopata

O pehétec Seixvouv OTL N xprion evépyelog ota Beppoknmia otnv EE motkiAAel onpavtikd avaioya pe Tov TUo Tou
BeppoknTtiou, TN yewypadikn mepLoxn Kat tnv KOAALEPYELD. ITa Mponypéva cuothuata Beppoknmiou, n O¢ppavon
eival n kuplapyxn evepyslakn amaitnon. OL EVEPYELOKEC ATIALTAOELC yia Béppavaon kot PUuEn og auTd Ta cuoTHUATO
glval 000 ONUOVTIKEG TIOU GAAEC ELOPOEC EVEPYELAG, OTWE TO AUTAOHATA, €ival £€ALPETIKA OCAUOAVTEC. J€
CUOTHUOTA ULKPOTEPNG EVEPYELOKAG KATAVAAWGONG, OL OUVOALKEC EVEPYELOKEG QTOLTACELS OVA EKTAPLO £ivoi
ONUOVTLKA UKPOTEPEG KAl KOTAVEHOVTAL O SLAPOpPEC XPAOELS, OMWE PwWTLoUOC, O¢ppavon/Ppun, dpdeuaon, xpron
punxavnuatwy, Autdopota Kot putopapuoKa.
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MNPOKTIKEG ZUOTAOELG

MpotelveTal Ylot OELPA TIPAKTIKWY UETPWVY evepyeLOKNG amddoong yla Bepuoknmia. Autd mepl\apfdavouv tnv
UL0B£TNON KOAUTEPWV UAKWY KAl TApaSOCLOKWY OTPATNYIKWY EAEYXOU o€ cuVOUOOUO Pe £Eumtvoug adyoplOpoug
- Tou &ival SnUodAng TPOMOg UElWONG TWV EVEPYELOKWY ATIOLTACEWY TwV Begppoknmiwv kot cupBarlouv oe
onpavtikn e€olkovopnon evépyelag - KaOwg Kot PeAtiwon Kal evnuépwaon tou oxedlaopol, Tng Asttoupyiag Kot
texvoloylag mou xpnotdomoleital oto Beppoknmia. Qotdoo, afilel va onUelwBel OTL N edapuoyn AUTWV TWV
cuoTnUATwWY propei va elvat Samavnpn kat Adyw tne dtadopormnoinong twv Beppoknmiwy, oL MopeUPACELS AUTEC
elval otoxevpévec. Npododarteg peAéteg deiyvouv OtL n uoBétnon AME oe cuotiuota Osppoknmiou pmopst va
BeATlwoel TN OUVOAKA BlwoloTnTA KoL va €ival OLKOVOULKA CURGEPOUCA Yla TOUC QypPOTEC. XE QUTA
niepthapBavovtal: EVoOWHATWoN NALOKWY TEXVOAOYLWwY oTto Beppoknmio, Bloagplo, Plosvépyela Kol yewbeppio.
Mapopota pe ta petpa EEM, ot mapeppdoeig AME eaptwvtat amd To MAALOLO KoL TV olKovoia, evw Stddopot
Tiapayovteg mpenel va AndBolv undPn yla pla Blwotpn petdBaon.

Neplwoootepeg MAnpodopieg

Energy and Water Related Parameters in Tomato and Cucumber Greenhouse Crops in Semiarid Mediterranean Regions. A
Review, Part | Increasing Energy Efficiency.

Energy reduction measures in agricultural greenhouses heating: Envelope, systems and solar energy collection
Methodologies of control strategies for improving energy efficiency in agricultural greenhouses

A control method for agricultural greenhouses heating based on computational fluid dynamics and energy prediction model.
Photovoltaic Greenhouses: Comparison of Optical and Thermal Behaviour for Energy Savings

A review on opportunities for implementation of solar energy technologies in agricultural greenhouses

Heating requirements in greenhouse farming in southern Italy: evaluation of ground-source heat pump utilization compared to
traditional heating systems

Geothermal source heat pump performance for a greenhouse heating system: An experimental study

Experimental evaluation of using various renewable energy sources for heating a greenhouse

A review on opportunities for implementation of solar energy technologies in agricultural greenhouses

IXETKA ME auTh TNV MepiAnyn

Zuyypadeic: Bas Paris (AUA), Foteini Vandorou (CERTH), Athanasios T. Balafoutis (CERTH), Konstantinos Vaiopoulos (CERTH),
George Kyriakarakos (CERTH), Dimitris Manolakos (AUA), George Papadakis (AUA)

Huepounvia: Mdaptiog 2022

AgroFossilFree sival éva moAuouppetoxiké H2020 npdypappa, to omoio Ba aflohoynosl TNV mapoloa KATACTACN Kol TLG
UTIAPXOUOEC QVAYKEG 0oV adopd OTn XPron EVEPYELOG OTNV EUPWTAIKN YEWPYLA, EMITPEMOVING OTOUC YEWPEYOUC va
BeAtioTOMOLiCOUV TNV TAPAYWYH TOUG MECW TILO ONMOSOTIKAC XPNONG EVEPYELAC KOl HELWHUEVWV EKTIOUTIWV aepiwv Tou
Oepuoknmiou, €XOViag WC OTOTEAECUA OLKOVOWULKA, OYPOVOULIKA Kot TeptBaAdovtikd odéAn. To AgroFossilFree Ba
Snuloupynoet éva TAALoLo KATw ard To omolo onuavtikol epmAskopevol dpopeic Ba ouvepyaotolyv yla Thv afloAdynon Kot thv
npowbnon twv Slabécipwy otnv mapovoa GAacn TEXVOAOYLWY KoL OTPATNYLKWY VLo EVEPYEL TIOU SEV TIPOEPXETAL ATIO OPUKTA
kavowpa (FEFTS) otn yewpyla tg EE. To £€pyo €xet Stapketla amo tov OktwRpLo tou 2020 £wg Tov ZemtépPplo tou 2023.
lotooeAida: 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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Fertilizer and pesticide use in EU agriculture

Main results / outcomes

Studies indicate that energy use associated with the production of fertilizers and pesticides accounts for around
55% of total energy inputs in EU agriculture. The vast majority of this is associated with the production of nitrogen
fertilizers, though energy use associated with other fertilizers and pesticides is also considerable. This energy use is
often not accounted for in energy use statistics prior to reaching the farm but can, nevertheless, be attributed to
the agricultural sector.

Practical recommendations

For policymakers, this underreporting inhibits our understanding of energy use in agriculture and the potential of
designing effective and targeted FEFTS, which in turn impacts their decisions. This could suggest that integrating
these indirect energy uses in official statistics and policy would help support a green transition in EU agriculture.
For farmers, various FEFTS, such as increasing the use of organic fertilizers (from agricultural and other organic
wastes/feedstocks), using renewable hydrogen as feedstocks and using renewable energy to power the Haber-
Bosch process, and transitioning to lower input and more sustainable production systems (such as agroforestry,
no-tillage or conservation agriculture), can reduce the fossil energy use associated with fertilizer use. Similarly,
energy use associated with pesticide production, which accounts for 5% of the total energy inputs in EU
agriculture, could be reduced by minimizing the consumption of manufactured pesticides, increasing their use
efficiencies, transitioning to more sustainable production systems and increasing the share of locally-produced
organic pesticides.

Further information

Feeding fossil fuels to the soil: An analysis of energy embedded and technological learning in the fertilizer industry
Effects of changing farm management and farm structure on energy balance and energy-use efficiency—A case study of
organic and conventional farming systems in southern Germany

Effects of tillage systems on energy and carbon balance in north-eastern Italy

About this abstract

Authors: Bas Paris (AUA), Foteini Vandorou (CERTH), Athanasios T. Balafoutis (CERTH), Konstantinos Vaiopoulos (CERTH),
George Kyriakarakos (CERTH), Dimitris Manolakos (AUA), George Papadakis (AUA)

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



https://www.sciencedirect.com/science/article/abs/pii/S0921344905000819
https://www.sciencedirect.com/science/article/abs/pii/S1161030116301162
https://www.sciencedirect.com/science/article/pii/S0167198796010574
http://www.agrofossilfree.eu/

' AGRICULTURAL UNIVERSITY OF ATHENS f %
IANETHZ THN : /L\¥

> ®
CERTH ‘ % ‘
CENTRE FOR . o
RESEARCH & TECHNOLOGY} @

Y5

Xpnon Autaopdtwy Kat putoPpappdkwyv otnv yewpyla tng EE

Meléteg Selyvouv OTL n XpHON EVEPYELOC TIOU OXETIIETAL PE TNV TAPOYWYr AUTAOUATWY Kol GuTtodapUaKwyY
QVTUTPOOWTEVEL TO 55% TwV CUVOALKWY ELOPOWV EVEPYELAG OTn yewpyla tng EE. H ouvtputtikn mAsoyndia
ouvlEeTal Pe TNV mopaywyn olwToUXwv AUTOOUATWY, XWwPIC va apelolvIal oL €lOPOEC eVEPYELAG O OAAEG
Katnyoplec. AUTEC oL £L0POEG evépyelag ouxvd Sev Aappavovtal umtodn OTI OTATLOTIKEG XPonNg EVEPYELAG OTO
QYPOKTNUA, AAAG UItopoUV, woTooo, va arnodo8oUV 6ToV YEWPYLKO TOUEQ.

MNPAKTIKEG ZUOTAOELS

Mo toug umelBuvoug XApagnc TMOALTIKAG, AUTA N avemopkig avadopd eumodilel tnv KotaAvonon yla T
XPNOLUOTIOLOUEVN EVEPYELD. OTN YEWPYLO KAl OUVEMWE TN Suvatotnta oXeSLoopoU OMOTEAECHATIKWY KoL
otoxeupévwy FEFTS, kATl mou Me TN OElpd TOU emnpedlel T amodpdAoel toug. Autd umodnAwvel OtL n
EVOWUATWON QUTWV TWV EUUECWY EVEPYELOKWY XPHOEWV OTLG EMIONUEG OTATIOTIKES Kal TIOALTKEG B BonBolos
otnv umootnpn UG mpaovng petdBacng otn yewpyia tg EE. Ma toug aypoteg, diadopa FEFTS, omweg n
aUénon g XPAONGS OPYAVIKWY AUTOOUATWY (0o YeEwpPYLKA Kot aAa opyovikd amoBAnta), n xprion udpoydvou
w¢ mpwtn VAR, n xpnon ANE ywa tnv tpododoacia tng Stadikacioc Haber-Bosch, n peiwon twv evepyslakwv
EL0POWV KOL N EVOWUATWON BLWOLUWY CUCTNUATWY Tapoywyng (6mwe aypodacokopio, pn 6pywon f yewpyia
Sdlatripnong), Wopolv va UEWWCOUV TN XPron OPUKTAG EVEPYELAG TIOU OXETI(ETAL HE TN XPNON AUTAOUATWV.
Opoiwg, n xpron evépyeLag Tou OXeTileTal Ue TRV Tapaywy GUTOPOPUAKWY, TIOU OVTLTPOCWTTEVEL TO 5% Twv
OUVOALKWV ELOPOWV EVEPYELAG OTN Yewpyia tne EE, umopel va pelwBsei pe tnv ehoylotonoinon tng KATovaAwong
Blopnxavorotnuévwy dutopapudkwy, tThy avénon tng oamodoTKOTNTAG XPNoNg Toug, Tn Hetdfacn ot TLo
Blwaotpa cuoTApaTo MoPaywync Kal tnv alénon tou pepldiou BLoAoyikwv GuToPapUAKWY TOTILKAC TTOPAYWYHG.

Neploootepeg MAnpodopieg

Feeding fossil fuels to the soil: An analysis of energy embedded and technological learning in the fertilizer industry
Effects of changing farm management and farm structure on energy balance and energy-use efficiency—A case study of
organic and conventional farming systems in southern Germany

Effects of tillage systems on energy and carbon balance in north-eastern Italy

IXETIKA HE TV LEPIANYN

Zuyypadeig: Bas Paris (AUA), Foteini Vandorou (CERTH), Athanasios T. Balafoutis (CERTH), Konstantinos Vaiopoulos (CERTH),
George Kyriakarakos (CERTH), Dimitris Manolakos (AUA), George Papadakis (AUA)

Huepounvia: Mdptiog 2022

AgroFossilFree eival éva moAuouppetoxikd H2020 npdypappa, to onoio Ba afloAoyrnoel TNV mapoloa KATACTACN Kol TLG
UTLAPXOUCEC OVAYKEG O0oov adopd OTn XPron EVEPYELOG OTNV EUPWTAIKN YEWPYLA, EMITPEMOVING OTOUG YEWPYOUC va
BeATloTOMOLIO0OUV TNV TAPAYWYH TOUG MECW TLO OMOSOTIKAG XPNONG EVEPYELOG KAl UELWHUEVWY EKTIOUTIWV aAEPlwV TOU
Oeppoknmiou, €XOVIAG WG OTMOTEAECHUA OLKOVOMLKA, OYpPOVOMIKA Kot TeptBaAdoviikd odéAn. To AgroFossilFree Ba
SnuLoupynoeL éva MAALOLO KATW oo TO omolo onuavtikol eumAekopevol popeic Ba ouvepyaoTtolv yla TV afloAdynaon Kot TV
npowbnon twv SlabEciuwy otnV mapovoa GAcn TEXVOAOYLWY KoL OTPATNYLKWY VLol EVEPYELX TIOU SEV TIPOEPXETAL ATIO OPUKTA
kavoua (FEFTS) otn yewpyla tng EE. To £€pyo €xet SLapketa amo tov OktwRpLo tou 2020 £wg Tov ZenmtepPplo tou 2023.
lotooeAida: www.agrofossilfree.eu
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Energy use associated with animal feed: A review recommending
energy efficiency measures and renewable energy sources adoption

Main results / outcomes

In most systems, animal feed, which is an indirect energy input, is the main energy input in livestock systems; in
most studies and systems, animal feed accounts for around three quarters of all energy requirements. Our results
suggest that reducing the reliance on and energy intensity of animal feed, especially imported animal feed, could
considerably reduce the overall energy use in livestock systems.

Practical recommendations

On the one hand, the EU market for feed is moving towards more locally produced, although a significant deficit in
high-protein feed remains there, despite a large increase in EU-grown soy and other protein sources. Livestock
farmers can reduce energy use by grass-feeding cattle, as multiple studies have shown that grass fed cattle
consume less energy than those fed on other types of feed. However, switching to grass feeding would require
significant amounts of arable land and agricultural inputs highlighting the importance of a carefully balanced
transition.

Since a significant amount of the energy associated with feed is for the production of cereals and oilseeds, finding
other feedstocks could reduce the energy intensity of feed. EIP-AGRI has identified 5 new feed options for pig and
poultry farming that would reduce the environmental footprint of animal feed; bakery products, green biomass
(glass/clover), insects, micro-algae and single cell protein.

It is important to highlight the importance and the potential of livestock manure as a source of organic fertilizer
and for renewable energy production in the EU. Where applicable, farmers can reduce their dependence on fossil
fuels in livestock systems by ensuring the maximum use and efficiency of manure produced on their farms.

Further information

New feed for pigs and poultry

How can forage production in Nordic and Mediterranean Europe adapt to the challenges and opportunities arising from
climate change?

Manure management: Implications for greenhouse gas emissions

A spatial analysis of biogas potential from manure in Europe

About this abstract

Authors: Bas Paris (AUA) and Foteini Vandorou (CERTH)

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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Xprion Evépyelac mou oxetiletat pe TG (wotpodec: A review
recommending energy efficiency measures and renewable energy
sources adoption

Kupla AltoteAéopata

3TA TIEPLOCOTEPA KTNVOTPOLKA CUOTAMOTA, oL {woTpodEC, TIOU €lval EUUECN €LOPON EVEPYELOC, ATIOTEAOUV TN
Baowotepn slopor evépyelag. tn mAsoPndia twv pedetwv, ol {wotpodEg amotedolv oxedov ta 3/4 Ttwv
EVEPYELOKWY AMOITAOEWVY. Ta ANMOTEAECUATA LOG SElXVOUV OTL LELWVETOAL N EAPTNON KAL OL EVEPYELOKEC QTIOLTOELG
Twv {wotpodwyv, LOLATEPWS TWV ELCAYOLEVWY, HELWVOVIAC £TOL TNV OGUVOALKN KOATOVAAWON €VEPYELAG OTOV
KTNVOTPOPLKO TOUEQ.

Npaktikég EhappoyEg

Av kal n Eupwmnaikn ayopd Iwotpodwv KLVETAL MPOG TNV aUENOoN TNG TOTUKAG TAPAYWYNG, TOPOAd auTd
ONUAVTLKN Topapével n EMewpn og LwotpodEG LPNANG MPWTEIVNG, TaPA TV AUENON TNG KOAALEPYELAG OOYLAG KO
AWV MpwTeivoLXwV TNywv. OL KTNVOTpOdhOL UTopoUV VA LELWOOUV TNV KATAVAAWGN EVEPYELAG e BOOELST TTOU
tpé€dovtal pe ypaoidl, kabwg MANBwpa epeuUVWV EXEL SEIEEL TWG UTTAPXEL ULKPOTEPN KATOVAAWON EVEPYELOC QIO
auta ou €xouv tpadel pe dAAou TUNou tpodr). Napola autd, n aAlayr o ypaoidt anattel peydAeg mOCOTNTEG
KOAALEPYNOLUNG VNG KAL YEWPYLKWV ELOPOWV Tovilovtag £TOL TN CNUOVTIKOTNTA TNG OUAANG HetdBacng. Muag kat
€VOL ONUOVTLKO TIOOO €VEPYELOC TIOU OXeTIleTal pe TG {woTtpodéC adopd oTnV Tapaywyn SNUNTPLOKWY Kol
ehawwdwv Pputwy, to va Ppebolv aA\eg Mpwteg UAeg Ba UMopoUcE va LEWWCEL TNV EVEPYELOKN €VIAon TNG
tPodnG. To EIP-AGRI €xeL BpelL 5 véeg emloyEg {wotpodwv yla Yolpotpodia kat opviBotpodia, mou pmopolv va
MEWOOUV TO TEPLBAAAOVTLKO aMOTUTIWHA Twv {wotpodwyv, OMwE TPolovTa aptomoliag, mpdovn Plopala,
EVTOMQ, LIKpOodUKN Kol LOVOKUTTOPLKA TpwTeivn. Agilel va onpelwBel N onUavTikOTNTA TTOU £XEL N XPHON KOTIPLAG
WG OpYaVIKO Almaopa KaBwg Kal ylo TNV Tapaywyh avOVEWOSLIUNG evépyelag otnv EE. OL aypdteg umopouv va
MEWOOUV TNV XPrioN OPUKTWYV KAUGILWY oTnVv KTtnvotpodia €xovtag TNV BEATLOTN MOpaywyn KOTIPLAG oTnV dapua
TOoUG.

Neplocotepeg MAnpodopieg

New feed for pigs and poultry

How can forage production in Nordic and Mediterranean Europe adapt to the challenges and opportunities arising from
climate change?

Manure management: Implications for greenhouse gas emissions

A spatial analysis of biogas potential from manure in Europe

IxXeTKA pe TV NepiAnyn

Suyypadeic: Bas Paris (AUA) and Foteini Vandorou (CERTH)

Huepopnvia: Maptiog 2022

AgroFossilFree sival éva moAuouppetoxiké H2020 npdypappa, to omoio Ba aflohoynosl TNV mapoloa KATAoTAcn Kol TLC
UTIAPXOUOEC OVAYKEC 0oV adopd OTn XPNon EVEPYELOG OTNV EUPWTAIKA YEWPYLQ, EMITPEMOVIONG OTOUC YEWPYOUC va
BeAtloTOMOLACOUV TNV TAPAYWYH TOUC MECW TILO ONMOSOTIKAC XPNONG EVEPYELAC KOl HELWHUEVWY EKTIOUTIWV aepiwv Tou
Bepuoknmiou, €XOVTag WC OTOTEAECUA OLKOVOWULKA, OYypPOVOUIKA Kot meptBaAdovtikd odéAn. To AgroFossilFree Ba
SnuLoupynoel éva TAALoLo KATw artd To omoilo onuavtikol epmAskopevol ¢popeic Ba cuvepyaotolyv yia TV afloAdynon Kot thv
npowdnon twv Slabéctpwy otnv mapovoa GAaon TEXVOAOYLWY KoL OTPATNYLKWY VLol EVEPYELA TTOU SEV TIPOEPYETAL ATIO OPUKTA
kavowpa (FEFTS) otn yewpyia tg EE. To £€pyo €xet Stapketa amo tov OktwRpLlo tou 2020 £wg tov IemtépPplo tou 2023.
lotooeAida: 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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Adoption VS Non-adoption of Renewable Energy Sources
(RES) on farms

Main results / outcomes

Identification of farmer's needs with regard to the adoption of Renewable Energy Sources (RES)

Practical recommendations
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According to the results of the AgrofossilFree farmer survey, solar energy is by far the most used RES on farm
among adopters, followed by biomass/biofuels/biogas. The most common use of the energy produced with RES
concerns the heating and cooling of buildings, lighting, and selling energy to external consumers.

Economic reasons predominate among the main motivations for farmers to adopt RES (e.g. reduction of energy
costs), while the reduction of environmental impact also appears as important when the three most important
farmers’ motivations are taken into account.

The majority of adopters had seen (demonstration/other farmers) or tested the technology before using it; more
than 2 out of 3 said they took advantage of specific subsidy to invest in RES.

On the other hand, among non-adopters, affordability (high upfront costs) prevails among the reasons for not
using RES, followed by complicated/heavy bureaucratic procedures for establishing/ using RES; the lack of
appropriate technology (technology not tailored to their situation); and the lack of compatibility with the existing
on-farm technology.

Non-adopters declared that the source of information they would trust the most, before deciding to adopt/use
RES, is a cost — benefit model tailored to the farm, conversations with advisors and peer to peer exchanges
(results on other farms and seeing other farmers using these technologies) and demonstrations. The majority said
they would use RES if they would get a subsidy as well as training/support.

Motivations to adopt Reasons for non adoption
other other |
farm diversification lack of time to search |
price (1 sell energy) — complicated procedures |
P N limited technical assistance |m—
financial incentive g
R no long term gurantee _—
a good neighbor not compatible
a good steward of the countryside too complicated to work with =
impact on human health too complicated to understand  ju
utilization of farm by-products tooold  pmmm

no future benefits |
not affordable

ducti f e not interested  f—
recuction of energy costs H not best fitting technology
an innovator small farm size

0,0% 10,0%20,0% 30,0%40,0%50,0%60,0%70,0% 0,0% 10,0% 20,0% 30,0% 40,0% 50,0% 60,0% 70,0%

reduction of environmental impact

compliance with regulations

Further information

Report on framework, methodology and Standards

Report on farmers' needs, innovative ideas and interest

About this abstract

Authors: Alex Koutsouris, Vasiliki Kanaki/Agricultural University of Athens

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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Xpnon (N Mn) Avavewaotpwv Nnywv Evépyelac (AMNE)
ot MewpyokTNVOTPOoPLKEC EKpETAAAEVOELC.

Main results / outcomes

H avayvwpLon Twv avoyKwy TwWV YEWPYWV W¢ Tpog TV LIoBEtnon Avavewolpwv Mnywv Evépyelag (AME) otig
FewpyoktnvotpodIkeg ExpetaleloeLc.

Practical recommendations

JUpdwva pe Ta anoteAéopata tng Epeuvag yewpywv AgrofossilFree, n nAlakn evépyela elval LOKpav n mAEov
XPNOLUOTIOLOUHEVN Lopdn AME OTLC YEWPYOKTNVOTPOPLKEG EKUETAAAEVCELG, EVW £TIETOL N XPrON
Blopdlag/Blokauaipwv/Blagpiov. H mio cuvAOng xprion tng mapayopevng ano AME evépyelac sivat ya Bgppavaon
kat PUEn kTplwv TnG eKUETANEUONG, PWTLOUO Kal TwANnon oto Siktuo. Ot oltkovopKol Adyol KuplapxoUv LeTay
TWV KUPLWV KLVATPWYV TIoU 08nyolV Toug yewpyouc va uloBetrioouv AME (m.X. pelwon Tou evepyeLlokol KOOTOUC),
VW N pelwon Twv mepBArNOVIKWY ETUMTWOEWV GALVETAL ETIONG VA €lval ONUOVTIKN, O0Tav cupneptAndBouv ot
TPELG TILO oNaVTIKOL AdyoL.

H mAsoPnoia twv xpnotwv €xet Set (pEow emidel€ng/amo aANo yewpyo) fi €xel SokipudoeL Tnv texvoloyia mpv
TNV ULOBETNOEL, EVW YLO TIEPLOCOTEPOUC IO 2 0TOUC 3 YewpPYoUE N UmapEn CUYKEKPLUEVNC ETULEATNONG TOUG
£6woe tn duvartotnta va enevéloouv oe ArNE.

Ao TV GAAn, oL yewpyol tou dev €kavayv xpron AME, SnAwaoav 0Tl 0 TLO ONUAVTLKOG AOYOG yLa TN 1N uloBétnon
Tou¢ £ival olkovopLkoc (UPNAG kKdoTog emévduanc), evw akoAouBoUv ol TTOAUTIAOKEG YPOPELOKPATIKEG
Sladlkaoieg yla TV amoktnor toug, N EAAeln KatdAAnAng TexvoAoylog TPoCapUOCHEVNG OTLG OVAYKEC TN SIKAG
TOUC EKUETAAAEUONG, KOL TEAOG, N EAAeLn cuPBATOTNTOC LLE TNV UTIAPXOUCA, OTNV EKUETAAAEUON, TEXVOAOYia.

OL 1N xpnoteg SNAwoav OTL N TILo oNUOVTIKA Tty TMAnpoddpnaong mou Ba eumiotelovTay MEPLOCOTEPO TPOTOU
nipoPouv ot pia tétola emévduon gival pia avaluon KOoTouG-0hpEAOUC TPOCOPUOGHEVN OTLE CUVONKEG TNG
EKUETAAAEVONG TOUG, oulnNTAOELS e cupBoUAouc, avtalhayr anoPewv petafl yewpywv (amoteAéopota/va Souv
™ xpnon oe aAAeg pappecg) kat emideifelc. H mietoPndla sine otL Oa €kave xprion AMNE eav AapBave emidotnon
KaBw¢ koL ekmaidevon/TeXViKn umtooTnPLEnN.
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Adyol yLa un utoBétnon
Kivntpa yia utoBétnon
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Sev éxw xpévovia va Yakw ia quTd  I—
@A\o

<
Sradoporoinon SpactnEoTiTwy M
REPLOPLOREV EVYUNON Yiat TEXVIKA UTOOTHNEN
TUOANON evEpYELC I
I

EyyUnon yua o —
emubomol
non N oupBato pe T Texvoloyia mou éxw A5  I——
KkoA6g yeitovag B
o ¢ uov elvat 500koAo va SouAédw e autd .

KaAOG BLOXELPLOTAG T
¢ OLaEpLTC T Yne N HONBTENOKG yiax Vet Kercoi\ o T xphion wou.
Elpat peyaAng nAwiac  m—

I
ETUMTWOELG otV Uysia I
Sev BAénw pelovikd obéRn  I——

aélomoinon mapanpolovIwy

Heiwon 1epBAMOVIKGY ENUTIHoEWY 86V 0P va T ayopdow (uhnAé kéotog)

e Kavovioj Sevie evbiadpéps M=

HElWon evepyewaKos KOGTOUG eV UNAPXELAKOUA N TEXVOAOYIE TIOU V...

KOUVOTOUOG YEWPYOS Wikpo péyedoc dappag IS

0,0% 10,0% 20,0% 30,0% 40,0% 50,0% 60,0% 70,0% 00% 10,0% 200% 30,0% 40,0% 50,0% 60,0% 70,0%

Further information

Report on framework, methodology and Standards

Report on farmers' needs, innovative ideas and interest

About this abstract

Authors: AAé€avSpoc Koutooupng, Baothikr Kavakn/fewmovikd Navemiotiuo ABnvwv

Date: Maptiog 2022

To AgroFossilFree sival £éva moAucuppetoxikd H2020 mpoypappa, to omnoio Ba aflodoyrosl TRV mapoloa KATAOTACN Kol TLG
UTIAPXOUCEC QVAYKEG 0oV adopd OTn XPron EVEPYELOG OTNV EUPWTALKN YEWPYLQ, EMITPEMOVING OTOUC YEWPEYOUC va
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Adoption Vs Non-adoption of Energy CEfficiency
Technologies and Practices on farms

Main results / outcomes

Identification of farmer's needs with regard to the adoption of Energy Efficiency Technologies and Practices on
farms.

Practical recommendations

With regard to on-farm energy efficiency technologies and practices, according to the AgrofossilFree farmer survey
the most widely adopted ones in open field farms are conservation practices and precision agriculture. Efficient
buildings are the most eagerly adopted in greenhouses followed by precision indoor agriculture and energy-efficient
tools. In livestock farming, efficient buildings and tools predominate.

Economic reasons predominate among the main motivations for farmers to adopt energy efficient technologies and
practices (e.g. reduction of energy costs) while the reduction of environmental impact also appears as important,
when the three most important farmers’ motivations are taken into account.

The majority of adopters had seen (demonstration/ other farmer) or tested the technology/practice before using it.
Only 1 out of 3 of the adopters said that a specific subsidy gave them the opportunity to invest in energy efficiency
technologies and practices.

According to non-adopters, the main reason for not having adopted such technologies/practices on their farms
mainly owes to their affordability (i.e. high upfront costs); lack of best-fitting technologies or lack of compatibility
with existing equipment follow, along with the small farm size.

A cost-benefit model tailored to the farm along with demonstrations were the sources of information farmers would
trust the most before deciding to use such technologies/practices. Results on other farms and seeing other farmers
using them as well as advisors are important as well. They claim that a subsidy as well as training would motivate
them to use energy efficient technologies/ practices.

L. Reasons for non-adoption
Motivations to adopt

other

other lack of time to search
farm diversification complicated procedures
financial incentive limited technical assistance

no long term gurantee

not compatible |

a good neighbor

a good steward of the countryside
too complicated to work with
positive impact on human health

too complicated to understand ]
utilization of farm by-products t00 old
reduction of environmental impact no future benefits
compliance with regulations not affordable
reduction of energy costs not interested

an innovator not best fitting technology

small farm size

0,0% 10,0% 20,0% 30,0% 40,0% 50,0% 60,0% 70,0% 80,0% i y ' '
0,0% 10,0% 20,0% 30,0% 40,0% 50,0% 60,0%

Further information

Report on framework, methodology and Standards

Report on farmers' needs, innovative ideas and interest

About this abstract

Authors: Alex Koutsouris, Vasiliki Kanaki/Agricultural University of Athens

Date: March 2022
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Xprion (N Mn) Texvoloylwv kot MpaKTikwy
E€owkovounong Evépyelag otig MewpyoKTNVOTPODIKES
EKUETAAMEVOELG.

Main results / outcomes

H avayvwpLon Twv avayKwy Twv YEWPYWV w¢ Tpog TNV ULoBEtnon TexvoAoyLwv kat Npaktikwv E€okovounong
Evépyelag otig MlewpyoKTNVoTpodLKEG EKUETAANEVUOEL.

Practical recommendations

AvVApECO OTIC TEXVOAOYIEG KOl TIPAKTIKEC £E0LKOVOUNONG EVEPYELAG OTNV EKUETAAAEUON, CUUDWVO LE TRV £PEUVA YEWPYWV
tou AgrofossilFree, n yewpyia Siatipnong kot n yewpyio akpiBsiag sival ot mMAEoV XpNOLUOTOLOUUEVEC OTIC UTIOHOpPLEC
KaA\LEpyeleg. ta OsppokATia, Tio Stadedopévn elval n Xpron EVEPYELOKA AmMOSOTIKWY KTplwv Kal £movtal n yewpyia
okpLBelag Kal n xpnon evepyelokd amodotikol EOMALOHOU. ST KTNVOTPODLKEC KUETOAAEUOELC emkpatel n xprion
EVEPYELOKA OmodoTIKWV KTipiwv Kot g€omAlopol. OL olkovoptkol Adyol KuplapxoUv HeTafld Twv KUPLWV KWVATPWVY TTOU
08nyoUv Toug YEWPYOUC va ULOBETAOOUV QUTEC TIC TEXVOAOYIEG KOl TIPAKTLKEG (T.X. HElwoN TOu evepyelakol KOGTOUC), EVW N
pelwon twv mepBarOVIIKWY EMMTWOEWY ¢aivetatl emiong va eival onuavtikn, otav cupnepiindBolv oL TPl mio
onpoavtkoi Adyot.
H mAetoPndia twv xpnotwv eixe et (Héow emibeleng j oe GAAN ekpeTAMEUON) 1 €iXe SOKLUAOEL TNV TEXVOAOYio,/TPaKTLKA
P TNV xpnowdonowjoel. Mévo 1 otoug 3 xpnoteg SAAwoe OTL N UMApPEN CUYKEKPLUEVNG emEOTNONG TOUG £8WOE TN
Suvatdtnta va enevéUoouV g TEXVONOYIEG/TIPAKTIKEC EE0LKOVOUNONG EVEPYELOG.
SOUPWVA HE TOUG UN XPNOTEC, 0 KUPLOG AOYOC N XPHONG TETOLWV TEXVOAOYLWV/TIPAKTIKWY £ival olKovoutkog (m.x. udnid
KOOTOG), v akoAouBolv n ENAewdn KatdAAnAng TeXVOAOYLaG/TPAKTLIKAG VLA TIC AVAYKEC TNG EKAOTOTE EKPETAAEUONG, N
£N\ewn ocupBatdtntag pe Tov untdpxovta eEOMALOUS KOBWE KOL TO HUKPO HEYEDOC TwWV EKUETAAEVCEWV.
Mia avaluon kéotouc odpENOUC TPOCAPUOCHEVN OTIC CUVBNKEG TNG eKUETAAAsUoNG pall pe embeifelg, Atav oL TNYEC
mAnpoddpnong mou oL yewpyol Ba eumioteloviav TEPLOCOTEPO TPV ULOBETHOOUV TETOLEG TEXVOAOYIEG/TPAKTIKEG.
AnoteAéopata og AAeg GAPHES KaL TO va Souv AAAOUG YEWPYOUG VA TIG Xpnotomnololv Bewpouvtal eniong onuavtkd. Ot
pn xpnoteg dnAwoav ot évag cuvSuaopog embotnong kat ekmaibevong Ba Toug KLVNTOTIOLOUCE WOTE VA TIPOXWPINOOUV OE
XPHioN TEXVOAOYLWV/TIPAKTIKWY €EO0LKOVOUNGCNG EVEPYELOG.
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Experts’ opinions on the adoption of Fossil Energy
Free Technologies and Strategies (FEFTS)

Main results / outcomes

Experts’ opinions on the adoption of Fossil Energy Free Technologies and Practices (FEFTS) in European Agriculture.

Practical recommendations

To better understand the factors which affect fossil-energy-free strategies and technologies (FEFTS) adoption, the
Agrofossilfree project, besides farmers’ survey, addressed experts, mainly agricultural advisors.

Overall, experts are in favor of FEFTS in terms of both farmers’ economic viability and environmental sustainability
as well in improving farmers’ public image. Nevertheless, they agree with farmers that the main driver for most
farmers to adopt them is the economic advantage, relating to either the reduction of energy costs or gaining extra
incomes (i.e. selling energy to external consumers).

On the other hand, experts agree that high upfront costs comprise the most important FEFTS disadvantage along
with the fact that, depending on the technology used, return on investment may take a long time. For that reason,
they agree that there is a need to financially support farmers, especially the small and medium ones.

Experts also argue that the relevant mix of policies plays a key role in FEFTS adoption. Policies need to be reliable
in the long-term (i.e. not to change often as this creates insecurity among farmers), provide sufficient financial
incentives (so that the investment will prove profitable) and take care of the dissemination of reliable information
(including extension/ advisory and educational/ training services for farmers). Avoidance of cumbersome
bureaucratic procedures is of utmost importance. The lack of functional AKIS in the field was also underlined by
experts.

Further information

Report on framework, methodology and Standards
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OL amoYELS TwV EWOLKWV YL TNV ULOBETNGN TEXVOAOYLWV
KOl OTPOTNYIKWY YLa EVEPYELD TIOU OEV TIPOEPXETAL ATIO
opukta kauvouwua (FEFTS).

Main results / outcomes

Na g€eTaoToUV, KTOC amd TIC AMOPELS TWV YEWPYWY, OL AMOPELC TWV ELSLKWV (EUTIELPOYVWHOVWV) WE TTPOC TNV
ULOBETNON TEXVOAOYLWV KOl OTPATNYLKWY YLO EVEPYELA TTOU SeV IPOEPXETOL amd opukTa kavuaotpa (FEFTS) otnv
Evpwmnaikn Mewpyia.

Practical recommendations

Mo va katavonBolv KOAUTEPO OL TOPAYOVIEG TIOU EMNPEAlOUV TNV ULOBETNON QUTWV TWV TEXVOAOYLWV Kol
nipaktikwv (FEFTS), oto mpoypappa Agrofossilfree, mpaypotonolOnkay, ekto¢ amd TNV £PEUVA YEWPYWY, KOL
ouvevTelEeLg pe 16LKOUC, KUplwe YEwpPYLKOUC cUUPBOUAOUG.

Ot eldikot elval uttép NG uloBETnong Twv FEFTS, Adyw tng cuvelodopdg TOUC TOGO GTNV OLKOVOULKN Blwolpotnta
™G eKPETAAAEUONG 600 Kal oto TeptBdrlov, kabwe kat otn PeAtiwon tou Snpoclou Tpodih TwWV YeEwpPYWV.
MapoAa autd, cupdpwvolv PE TOUG YEWPYOUC OTO OTL TO KUPLOTEPO KIvNTpo ULOOETNONG E£ival TO OWKOVOULKO
TAeoVEKTNUA, SnAadn eite n pelwon Tou evepyelakol KOOTOUG €ite n amdKTnon £ETpa el0odRUaToC (T.X. MwAnon
evépyelag oto 6iktuo).

ATO tnv GAAn, ol £8ikol cupdwvolv oto OtL ta UPNAQ KOOTN AmOTEAOUV TOV TILO TIEPLOPLOTIKO Ttapayovia
edapuoyng twv FEFTS, kabwg kot to otL, avdloya pe tnv texvoloyia mou Ba xpnotponondei, n amodotikotnta
™ emévduong pmopel va elpot pokpoxpovia. Ma to Adyo autd, lval amapaitntn N OLKOVOULKA othplEn twv
VEWPYWV, KUPLWE TWV LKPWY KOL LECALWV.

Ot 1dikol eniong umtootnpilouv OtTL To peiypa moALTIkAC ou Ba edappoaotel mailel kopPikd podo otnv voBétnon
OUTWV TwV TEXVoAoylwv/mpaktikwy. Eival amopaitntn n Omapén HoKPompoBeopuwy Kal aflOmoTWY TTOALTIKWY
(6n\. va pnv aMdlouv cuxva ylati autd mpokalel avaopalsla oToOUG YEwpPYOUC), Vol TIPEXOUV EMAPKN
OLKOVOULKA Kivntpa (£tol wote n emévduon va eivol emikepdng) katl va ¢ppovticouv yia tn Stdxuon aflomiotng
mAnpodopnong (oupmephapBavopévng TnS IaPoXNC YEWPYLIKWY CUMBOUAWV Kal EKTTAlSEVONG OTOUC YEWPYOUC).
H amoduyn moAUmAokwv ypodelokpatikwy Stadikactwyv Kabwg kot n EAAewn evog Asttoupylkol GUOTAATOC
lewpylkng Nvwong kat Kawvotopiag smonpavonkav mniong amnd toug stdikolg.

Further information

Report on framework, methodology and Standards
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Scientific Papers on FEFTS and relevant report

Main results / outcomes

Based on the Report on Scientific Papers on FEFTS, it is evident that research on FEFTS technologies is vivid and
researchers are trying to produce results that would help in the de-fossilization of the agricultural sector. In detail,
Clean Energy Supply solutions prevail over the ones involving Energy Efficiency Improvement and Soil Carbon
Sequestration, with most of them focusing on open-field agriculture. Regarding direct and indirect energy inputs,
the main focus is shifted towards electricity and fertilizer reduction methodologies respectively, as it is widely
known that these are the most energy consuming categories in agriculture.

Practical recommendations

In the context of AgroFossilFree project, a meticulous procedure of identification and registration of available
Fossil Energy-Free Technologies and Strategies (FEFTS) took place. The FEFTS are derived from applied research
results proposing new ways of defossilising activities. An extensive batch of almost 500 scientific papers is already
categorized based on the main agricultural sectors (Open-field, Greenhouses, Livestock farming) and is expected
to increase further. More specifically, these papers present novel research objectives and innovative
applications/technologies for diminishing fossil energy dependence. It is a clear fact that the majority of the
research activities is oriented towards solar and biomass systems, as well as on methodologies for reducing
fertilizer inputs. All interested stakeholders can access these information in the AgEnergy platform. A detailed
filtering is possible on the exploration of the different papers regarding the type of the FEFTS (Clean Energy
Supply, Energy Efficiency, Soil Carbon Sequestration), their agricultural application etc.
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Further information

AgEnergy Platform
Report on Scientific Papers on FEFTS
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KUupla AltoteAéopata

Baosl tng oxetikng avadopadg tou AgroFossilFree yia Emotnuovikd ApBpa yio FEFTS, daivetal OtL n eMLoTnUovIKn
£peuva MAavw ota FEFTS mopouctdlel peydlo svdiodépov, pe mAROog epsuvntwv va e€dyouv amoteAéopatol
OXETIKA UE TNV amopuktomoinon tng yvewpyiag. Avoslg yio Mapaywyn Mpdotvng Evépyeslag umeploylouv Twv
ovtiotolywv Tou oadopolv tnv Evepyelakn Amodotikdtnto kol thv ESadikry Aéopsuvon AvOpaka, HE TG
TIEPLOCOTEPEG VO EMKEVTPWVOVTAL 0TN urtaiBpla yewpyia. Ocov adopd TG AUECES Kal EUUECEC ELOPOEG EVEPYELAC,
o KUplo evdladépov Bploketal ot pebodoloyieg pelwong NAEKTPLIKAC EVEPYELAC KAl ALTOOUATWY OvVTiOTOWQ,
KOOWE £XOUV AVOYVWPLOTEL WG OL TILO EVEPYOPOPES YEWPYLKES SPAOTNPLOTNTEG.
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Y1a mAaiolo Tou €pyou mpaypotono|nke pla evoelexng dadikaaoia avayvwplong kot kataypadng Slabsotpuwy
TexvoloylwVv Kol ITpoTnywkwyv ylo Evépyela mou Sev mpoépyetal amd opuktd kavoipo (FEFTS). Ta FEFTS
avTtANONKav amo OMOTEAECUATO EPEUVWYV TIOU TIPOTEIVOUV VEOUC TPOMOUG amopuktomoinong. Mepimou 500
EMLOTNUOVIKA apBpa £xouv én katnyoplomonOel pe PAon Toug KUPLOUC YEWPYLIKOUG Topels (YmaiBpla MNewpylioa,
Ogppuoknma, Ktnvotpodia) kot avapévetal va oauénbolv mepetaipw. Mo avaAutikd ta apbpa autd
mapouolalouv KaLVOTOUEG edappoyég/texvoloyieg yla tn peiwon tng e€dptnong amd ta opuktd Kavolpa. H
TAELOVOTNTA TWV EPEUVNTIKWYV SpaoTnPLOTATWY E€ival TPOoavaTtoAlopéVn oTa NALOKA CUCTAMATO KOl To
ovotiuata Blopalog, kabwe kat os pebBodoloyieg yla tn pelwon Twv elopowv (Autoopdtwy). H mpdoPaon otig
mAnpodopisg tne mhatdopuag AgEnergy sivat eAelBepn yia 6Aoug. lNa tnv mepynon ota apBpa sival Suvath n
xpnon mAnBwpag ¢iAtpwv oxetikd pe to eldog twv FEFTS (Mapaywyn Evépyelag, Beltiwon Evepyeslakng
Amnodoong, Aéopsuon AvBpaka), Tn YEWPYLKN Toug epopUoyh K.a.

Apeon Meiwon Evépyelog Eppeon Mewwon Evepyelag
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Katavdlwon AVAyKeG AvAyKeg Katavdlwon KatavéAwon Katavdhwon »c\,Qo 6<3’Q OQ"O' Q\i& &@é @&2 & »@‘F
nAektpikig  Beppotntag Yugng kupiov  KAUCiHwWY NAEKTPLKAG KaUoipwv . 9°<\ . @o‘\ g& &0&0 c(\" . @é\ @0"\ . é‘Q
EVEPYELAG Ktpiou TPAKTEP KoL €VEPYELAG  epyaAeiwv Kat @q'\ @‘7 . @0(‘ ® N @@\ @Q’\ OQ\*'(\
Ktpiov oxnudtwy  epyoleiwv kat €EOMALOHOU @*" . @"(\ ~ Q,@4
efonmAlopol N A
Ewova 1. Ta§vopnon twv Erotnpovikwv ApBpwv Ewéva 2. Tafvopnon twv EMotnHoviKGv
He Bdon TNV dpeon peiwon evépyelag ApBpwv pe Baon tnv Eupeon pelwon evEPyELOg

Neploootepeg MAnpodopieg

AgEnergy Platform
Report on Scientific Papers on FEFTS

IXETIKA HE TNV EPIANYPN

Tuyypadeic: Qwrewn Bavdéwpou, Kwvotavtivog BaidmouAog (EKETA)

Huepounvia: Maptiog 2022

AgroFossilFree eival éva moAucuppetoxiké H2020 npdypappa, To onoio Ba afloAoyrnoel TNV mapouoa KATACTACN Kol TLG
UTIAPXOUCEC QVAYKEG O0cov adopd OTn XPron EVEPYELOG OTNV EUPWTAIKN YEWPYLA, EMITPEMOVING OTOUG YEWPYOUG va
BeAtioTOMOLlO0UV TNV TAPAYWYH TOUG MECW TILO OMOSOTIKAG XPNONG EVEPYELOG KOL HELWHUEVWY EKTIOUTIWV aepilwv TOU
Oeppoknmiou, €XOVIAG WG OTMOTEAECHUA OLKOVOMLKA, OYPOVOMIKA Kot TeptBaAdoviikd odéAn. To AgroFossilFree Ba
SnuLoupynoel éva AALOLO KATW oo TO OMoLo onuavtikol eumAekopevol popeic Ba ouvepyaoTtolyv yla TV afloAdynaon Kot TNV
npowbnon twv Slabécipwy otnV mapovoa GAacn TEXVOAOYLWY KoL OTPATNYLKWY VLol EVEPYELX TIOU SEV TIPOEPYETAL ATIO OPUKTA
kavoua (FEFTS) otn yewpyla tng EE. To €pyo €xet SLapketa amo tov OktwRpLo tou 2020 £wg Tov ZenmtéuPplo tou 2023.
lotooeAida: 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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Overview of Research Projects on FEFTS

Main results / outcomes

The Report on Research Projects on FEFTS proves that nowadays more and more focus is placed on the transition
towards fossil energy free agriculture, which can be achieved though clean energy production, increased energy
efficiency, or emissions reduction and soil carbon sequestration. Regarding the research projects on defossilisation
of agriculture identified so far, the clean energy supply category is the most numerous, which means that a large
part of conducted research is devoted to renewable energy sources and their results may be used for introducing
RES in European agriculture. The identified RES solutions comprise both agriculture-specific solutions as well as
universal ones that can be easily tailored to individual needs. The most popular clean energy sources for agriculture
are solar energy, biomass, and sewage treatment plant gas or biogas. As for energy efficiency increase, it can be
mainly achieved through precision agriculture, but also efficient tools, vehicles and agricultural-buildings, whilst soil
carbon sequestration may be increased by appropriate nutrient management and tillage practices.

Practical recommendations

The proces of collection of research projects on FEFTS in the context of AgroFossilFree brought over 100 results
which have been uploaded on the AgEnergy platform and classified based on the main categories of agricultural
application: Open-field, Greenhouse, Livestock farming. This number will increase further along with the planned
updates of the Platform. The collected FEFTS present innovative technologies and practices for reducing fossil
energy dependence of the agricultural sector. The greatest opportunities for such a reduction were identified in
energy consumption of agricultural buildings and tools, as well as fuel consumption of vehicles. Among the idirect
fossil energy reduction possibilities, fertilizer and pesiticide inputs together with manure management were the
most popular. All interested stakeholders can access further information in the AgEnergy platform. A detailed
filtering is possible based on the type of solution (fig. 1), agricultural application (fig. 2) etc., as well as specific
keywords.
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Type of FEFTS Agricultural application of FEFTS

Agricultural field practices

Energy provision -
Energy sales to external consumers -

Complete solution

Heating and cooling of agricultural

Methodology A
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Software - Multiple technology application _
Tools '
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Figure 1. Classification of the research projects on Figure 2. Classification of the research projects on
FEFTS based on the solution type FEFTS based on agricultural application type

Further information

AgEnergy Platform
Deliverable 2.2 Report on Scientific Papers on FEFTS

About this abstract

Authors: Magdalena Borzecka, Matgorzata Wydra (IUNG-PIB)

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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Przeglad projektow badawczych dotyczacych FEFTS

Gtéwne rezultaty

Raport na temat projektéw badawczych dotyczacych FEFTS dowodezi, iz obecnie coraz wiecej uwagi poswieca sie
przejsciu na rolnictwo wolne od paliw kopalnych, co mozna osiggnagé¢ poprzez produkcje czystej energii,
zwiekszong efektywnos¢ energetyczng lub redukcje emisji i sekwestracje wegla w glebie. W zgromadzonych
dotad projektach badawczych dotyczacych uwolnienia rolnictwa od paliw kopalnych, najliczniejsza kategorie
stanowi zaopatrzenie w czystg energie. Oznacza to, ze duza cze$¢ prowadzonych badan dotyczy odnawialnych
zrodet energii, a ich wyniki mogg by¢ wykorzystane do wprowadzenia OZE w europejskim rolnictwie. Sg to
rozwigzania zaréwno dedykowane dla rolnictwa, jak i uniwersalne, ktére mozna tatwo dostosowaé do
indywidualnych potrzeb. Najpopularniejszymi zrédtami czystej energii dla rolnictwa s energia stoneczna, biomasa
oraz gaz z oczyszczalni sSciekow lub biogaz. Wzrost efektywnosci energetycznej mozna osiggnaé dzieki rolnictwu
precyzyjnemu, a takze energooszczednym narzedziom, pojazdom i budynkom rolniczym, podczas gdy sekwestracje
wegla w glebie mozna zwiekszy¢ dzieki odpowiedniej gospodarce nawozami i praktykom w zakresie uprawy roli.

Praktyczne zalecenia

Proces identyfikacji projektow badawczych dotyczacych FEFTS w kontekscie AgroFossilFree przyniést ponad 100
wynikéw, ktére zostaty zamieszczone na Platformie AgEnergy i sklasyfikowane w oparciu o gtéwne kategorie
zastosowan rolniczych: Polowe, Szklarniowe, Hodowla inwentarza. Liczba ta bedzie rosta wraz z planowanymi
aktualizacjami Platformy. Zebrane FEFTS przedstawiajg innowacyjne technologie i praktyki zmniejszania zaleznosci
sektora rolnego od paliw kopalnych. Najwieksze szanse na taka redukcje zidentyfikowano w obszarze zuzycia
energii przez budynki i narzedzia rolnicze, a takie w zuzyciu paliwa przez pojazdy. Wsrdd mozliwosci
bezposredniej redukcji zuzycia energii z paliw kopalnych dominujg metody redukcji zuzycia nawozéw i pestycydow
oraz wtasciwa gospodarka obornikiem. Zainteresowani mogg znalez¢ wiecej informacji na Platformie AgEnergy.
Szczegotowe filtrowanie FEFTS jest mozliwe na podstawie rodzaju rozwigzania (rys. 1), zastosowania rolniczego
(rys. 2) itp., a takze wybranych stéw kluczowych.

Rodzaj FEFTS

Zastosowanie rolnicze dla FEFTS

Praktyki polowe

/
Produkcja energii -

.

—

Procedura _ Sprzedaz energii do zewnetrznych
konsumentow
oo, O Heenc
Technalogia o wielu zastosowaniach _
Oprogramowanie -
Narzedzia l
Narzedzia _ Pojazdy rolnicze '
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Rysunek 1. Klasyfikacja projektéow badawczych dotyczgcych Rysunek 2. Klasyfikacja projektéw badawczych dotyczgcych
FEFTS na podstawie rodzaju rozwigzania FEFTS na podstawie zastosowania rolniczego

Wiecej informacji

Platforma AgEnergy
Raport 2.5 na temat projektdw badawczych dotyczgcych FEFTS

Szczegoty dotyczace streszczenia

Autorzy: Magdalena Borzecka, Matgorzata Wydra (IUNG-PIB)

Data: Marzec 2022

AgroFossilFree to wielopodmiotowy projekt badawczy H2020, ktérego celem jest ocena obecnego stanu rolnictwa UE w
zakresie zuzycia energii oraz istniejgcych potrzeb, by 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 wspétpracy 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
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Report on industrial FEFTS solutions

Main results / outcomes

Until September 2021, 178 industrial technologies (mostly from Europe) have been registered by the consortium.
Technologies in energy efficiency, renewable energy production and soil carbon sequestration are all important, so
many technical applications are common. Most of the technologies focus on the needs of farmers, companies and
industry. These technologies are mainly complete solutions and hardware and can mostly be used in open field
agriculture. However, many technologies also can be implemented for livestock and greenhouses. The agricultural
applications of collected technologies mostly comprise agricultural filed practices and energy provision, which are
under the clean energy supply category. Overall, the collected commercial technologies can directly reduce fossil
energy use through the reduction of building electricity consumption and indirect energy inputs reduction through
pesticide, fertilizer and tillage reduction.

Practical recommendations

By using the AgEnergy Platform, end-users could save time on finding innovative and effective technologies with
the aim of reducing fossil fuel. In addition, the platform provides details of all the industrial technologies, so the
end-user may get to know the technologies better. Moreover, external users can register their own technologies
to the platform.

The Origin of the Company
Where does the FEFTS can be used in?
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Figure 1: The origin country of the commercial Figure 2: The agricultural domain of the
FEFTS companies collected commercial FEFTS

Further information

The AgEnergy Platform
The video to attract companies and stakeholders to register their technologies
The commercial products retrieved

About this abstract

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

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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Bericht Uber industrielle FEFTS-L6sungen

Wichtigste Ergebnisse / Resultate

Bis September 2021 wurden vom AgroFossilFree Konsortium 178 industrielle Technologien (hauptsachlich aus
Europa) registriert. Technologien in den Bereichen Energieeffizienz, erneuerbare Energieerzeugung und
Kohlenstoffbindung im Boden sind allesamt wichtig, dazu gibt es viele technische Anwendungen. Die meisten
Technologien sind auf die Bedirfnisse von Landwirten, Unternehmen und der Industrie ausgerichtet. Bei diesen
Technologien handelt es sich hauptsdchlich um Komplettlésungen und Hardware, die vor allem in der
AuBenwirtschaft eingesetzt werden kdnnen. Viele Technologien kénnen jedoch auch in Innenwirtschaft und in der
Tierhaltung und in Gewadchshdusern eingesetzt werden. Bei den gesammelten Technologien handelt es sich
hauptsachlich um Feldbewirtschaftungsmethoden und die Versorgung mit erneuerbaren Energien. Die
gesammelten Technologien kdnnen den direkten Energieverbrauch und den Einsatz fossiler Energien reduzieren,
aber auch den indirekten Energieverbrauch durch die Verringerung von Pestiziden, Diingemitteln und
Bodenbearbeitung.
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Praktische Empfehlungen

Nutzer der AgEnergy-Plattform kdnnen bei der Suche nach innovativen und effektiven Technologien Reduzierung
fossiler Energietrager durch die Nutzung der Plattform Zeit sparen. Darliber hinaus bietet die Plattform Details zu
allen industriellen Technologien, so dass die Nutzer die Technologien besser kennen lernen kénnen. AuRerdem
konnen externe Nutzer ihre eigenen Technologien auf der Plattform registrieren.

The Origin of the Company
Where does the FEFTS can be used in?
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Abbildung 1: Das Herkunftsland der Abbildung 2: Der landwirtschaftliche Bereich
kommerziellen FEFTS-Unternehmen der gesammelten kommerziellen FEFTS

Weitere Informationen

Die AgEnergy-Plattform
Video fir Unternehmen und Interessensvertreter zur Rgistriertung ihrer Technologien
Die kommerziellen Technologien

Uber diese Zusammenfassung

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

Datum: Marz 2022

AgroFossilFree ist ein H2020-Multi-Akteurs-Projekt, das den aktuellen Stand der Energienutzung in der EU-Landwirtschaft
bewertet und den bestehenden Bedarf einschatzt, damit Landwirte die Produktion durch effizientere Energienutzung und
geringere Treibhausgasemissionen optimieren kdnnen, was zu wirtschaftlichen, agronomischen und 6kologischen Vorteilen
fUhrt. AgroFossilFree schaftft einen Rahmen, in dem wichtige Interessengruppen zusammenarbeiten, um die derzeit
verfligbaren Fossil-Energie-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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Training and Advising FEFTS Material

Main results / outcomes

Most of the training materials collected by the consortium have multiple technical applications, which results in a
relatively equal distribution between the three main FEFTS categories (improvements in energy efficiency,
renewable energy production, and soil carbon sequestration). Regarding renewable energy production, all training
materials referred to production systems with the largest categories being photovoltaics and biogas/biomethane
production. As for improvements in energy efficiency, the training materials mostly refer to the category ‘efficient
tool’ while for soil carbon sequestration, the training materials are mainly focused on tillage systems.
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Practical recommendations

The end-users will have a better use of the AgEnergy platform by using these training and advising FEFTS
materials, as the materials serve to enhance stakeholder knowledge and provide incentives to minimize fossil fuel
consumption. In this way, these materials also support the overall transition away from fossil fuel dependence in
EU agriculture.

Where can these FEFTS be used?
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Figure. The type of collected FEFTS training
material

Further information

The AgEnergy Platform
The Training Material retrieved

About this abstract

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

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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Schulungs- und Beratungmaterial

Wichtigste Ergebnisse / Resultate

Flr die AgEnergy Plattform wurden vom Konsortium Schulungsmaterialien gesammelt, und zwar fir die drei FEFTS
Bereiche Verbesserung der Energieeffizienz, Erzeugung erneuerbarer Energien und Kohlenstoffbindung im Boden.
Schulungsmaterial zu erneuerbaren Energien betraf schwerpunktmaRBig die Photovoltaik und die Biogas-
/Biomethanproduktion. Was die Verbesserung der Energieeffizienz angeht, so beziehen sich die
Schulungsmaterialien hauptsachlich auf die Kategorie "effiziente Maschinen und Werkzeuge", wahrend sich die
Schulungsmaterialien zur Kohlenstoffbindung im Boden hauptsdchlich auf Bodenbearbeitungssysteme
konzentrieren.
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Praktische Empfehlungen

Besucher der AgEnergy-Plattform kdnnen dort die diverse Schulungs- und Beratungsmaterialien von FEFTS finden.
Dadurch haben sie Zugang zu einem breiten Wissensschatz Uber die Reduzierung fossiler Energien. Auf diese
Weise unterstiitzen diese Materialien die Energiewende in der EU-Landwirtschaft.

Where can these FEFTS be used?
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Abbildung. Die Art des gesammelten FEFTS-
Schulungsmaterials

Weitere Informationen

Die AgEnergy-Plattform
Schulungsmaterial

Uber diese Zusammenfassung

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

Datum: Marz 2022

AgroFossilFree ist ein H2020-Multi-Akteurs-Projekt, das den aktuellen Stand der Energienutzung in der EU-Landwirtschaft
bewertet und den bestehenden Bedarf einschatzt, damit Landwirte die Produktion durch effizientere Energienutzung und
geringere Treibhausgasemissionen optimieren kdnnen, was zu wirtschaftlichen, agronomischen und 6kologischen Vorteilen
fUhrt. AgroFossilFree schaftft einen Rahmen, in dem wichtige Interessengruppen zusammenarbeiten, um die derzeit
verfligbaren Fossil-Energie-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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Financing tools in EU for a fossil free agriculture

Main results / outcomes

In EU exist a variety of schemes for farmers, companies, industry, producers’ association etc. to promote de-
fossilising activities within agriculture.

A majority of the financing mechanisms offer possibilities for support to various groups of users. Most of the
financing mechanisms offer possibilities for applying for multiple activities, but there are also some targeted to
more specific areas, e.g. agricultural field practices, heating and cooling, lighting and energy provision. The first
phase of the AgroFossilFree project shows that the dominant focus area of the financing mechanisms is energy
efficiency improvements for field work and more energy efficient agricultural buildings. The energy efficiency
improvements account for 53 percent of the schemes while 38 percent focus on clean energy supply and 9 percent
focus on soil carbon sequestration.

Regarding the clean energy supply solar energy are dominate with 46 percent of the schemes.
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Fig 1. Financing mechanisms according to users addressed. Fig. 2. Type of clean energy supply addressed in the financing
schemes

Practical recommendations

More than 80 percent of the financing mechanisms offer possibilities for support to farmers and might be of great
interests for practitioners. By the financing schemes both the farmer and the society can contribute to optimized
agricultural production and reduced GHG emissions.

The schemes can be available on European or on country level only. The financing mechanisms applicable on
European level are mostly EU based and are often larger programs involving research and development with the
participation of representatives from several countries. For the farmer, the national schemes in most cases will be
more obvious. These schemes can be applied directly by the farmer eventually with the help from the local
agricultural advisory service.

Further information

European Funding Programmes
Horizon 22020
Financial Handbook for REScoops

About this abstract

Authors: Erik Flgjgaard Kristensen, Michael Ngrremark and Claus Grgn Sgrensen

Aarhus University, Department of Electrical and Computer Engineering

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



https://europa.eu/youreurope/business/finance-funding/getting-funding/eu-funding-programmes/index_en.htm
https://ec.europa.eu/programmes/horizon2020/en/home
https://www.rescoop.eu/toolbox/financial-handbook-for-rescoops
http://www.agrofossilfree.eu/
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Stgttemuligheder i EU til fremme af et fossilfrit landbrug

Vigtigste resultater

| EU findes der en raekke forskellige ordninger for landmaend, virksomheder, industri, producentforeninger etc. for
at fremme affossiliseringsaktiviteter inden for landbruget.

De fleste af finansieringsordningerne giver mulighed for stgtte til forskellige grupper af brugere. Hovedparten af
ordningerne giver mulighed for at sgge stgtte til en lang raekke forskellige aktiviteter, men der er ogsa nogle
malrettet mere specifikke omrader, f.eks. dyrkningsteknik og planteproduktion, opvarmning og afkgling, belysning
og energiforsyning. Fgrste fase af AgroFossilFree-projektet viser, at det dominerende fokusomrade for
finansieringsordningerne er energieffektivisering af markarbejde og mere energieffektive landbrugsbygninger.
Energieffektivisering udggr 53 procent af ordningerne, mens 38 procent har fokus pa baeredygtig og fornybar
energiforsyning. 9 procent af ordningerne vedrgrer CO2 fangst og kulstofbindingi jorden.

Indenfor energiforsyning dominerer solenergi med 46 procent af ordningerne. Blandt andre energikilder er der
seerligt fokus pa biomasse og biogas.
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Fig 1. Finansieringsordninger i forhold til de adresserede brugere.

Praksis og anbefalinger

Mere end 80 procent af finansierings ordningerne giver muligheder for direkte stgtte til landbrug og kan vaere af
stor interesse for praktiske landmand. Via de forskellige stgtteordninger kan bade den enkelte landmanden og
samfundet medvirke til en baeredygtig landbrugsproduktion samt bidrage til det overordnede mal om reducerede
drivhusgasudledninger.

Ordningerne kan gaelde pa europeeisk plan eller der kan veere tale om nationale ordninger. Langt de fleste af
stgtte- og finansieringsordningerne pa europeeisk plan er EU tiltag. For EU tiltagene er der i de fleste tilfaelde tale
om store programmer som involverer forskning, udvikling og demonstration med deltagelse af universiteter,
firmaer og organisationer fra en raekke lande.

For landmanden vil de nationale ordninger i de fleste tilfaelde veere mere oplagte. De nationale tilskudsordninger
og stgtteprogrammer kan sgges og anvendes direkte af landmanden. Landbrugets radgivningstjenester i de
enkelte lande kan bidrage med viden og hjaelp ved ansggning og brug af relevante ordninger for det enkelte
landbrugsbedrift.

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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Yderlig information

Danske link
https://lbst.dk/tilskudsguide/groent-udviklings-og-demonstrationsprogram-gudp/
https://ens.dk/ansvarsomraader/forskning-udvikling/eudp
https://www.teknologiudvikling.dk/mudp
https://ens.dk/ansvarsomraader/stoette-til-vedvarende-energi

EU link

European Funding Programmes

Horizon 22020

Financial Handbook for REScoops

Om dette abstrakt

Forfatter: Erik Flgjgaard Kristensen, Michael Ngrremark og Claus Grgn Sgrensen

Aarhus Universitet, Institut for Elektro- og Computerteknologi

Date: Marts 2022

AgroFossilFree er et EU Horizon 2020 projekt, der skal evaluere den nuvaerende status i EU's landbrug med hensyn
til energiforbrug og vurdere eksisterende behov, saledes at landmaendene 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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This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement 1D 101000496



https://europa.eu/youreurope/business/finance-funding/getting-funding/eu-funding-programmes/index_en.htm
https://ec.europa.eu/programmes/horizon2020/en/home
https://www.rescoop.eu/toolbox/financial-handbook-for-rescoops
http://www.agrofossilfree.eu/
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Machinery Association

Fendt e100 Vario: The battery-powered compact tractor

Main results / outcomes

Fendt e100 Vario is a practical, small battery-powered tractor which can be used for 4-5h on an average duty cycle.
With the unique technology of the Fendt e100 Vario, the user protects the environment and wildlife by producing
zero emissions. Thanks to the electric drive, the Fendt e100 Vario is ideal for working in enclosed spaces, as there
are no exhaust fumes or sparks creating hazard of fire.

Practical recommendations

Fendt e100 Vario allows the use of conventional implements. A short-term boost of up to 150 kW for the
implements can be provided by the battery. A standard PTO connection is available, as well as the normal hydraulic
supply to implements and ISOBus. Therefore, Fendt €100 Vario can be used with existing equipment with no
additional caveats enabling a seamless integration in todays operation. Precise and dynamic control is enabled
thanks to the electrical drive. The maximum torque for the ground drive and PTO drive is supplied from a standing
start. The CCS Type 2 connector is allowing for a quick and easy recharge both at public and private charge points.
Safety is guaranteed by an insulated design and continuous, electronic system monitoring. Fendt e100 Vario is low-
maintenance, energy-efficient, quiet and emissions-free. Regardless of whether it is used in a stable or
greenhouses, on a farm, in the forest, or by municipalities in their daily activities, the flexible concept brings
benefits.
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Further information

Fendt e100Vario Info

About this abstract

Authors: Vanja BiSevac, CEMA aisbl

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



https://www.fendt.com/int/fendt-e100-vario
http://www.agrofossilfree.eu/
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T6 METHANE POWER

Main results / outcomes

The New Holland T6.180 Methane Power is the world’s first 100% methane powered production tractor and is key
to CO, reduction without compromising performance. Farmers can make use of agricultural or animal waste (as
well as specifically-grown energy crops), to generate biomethane, which powers the tractor, which, in turn, helps
to grow those energy crops. Alternatively, refilling can be performed directly from the gas grid network or at
specific biomethane stations. New Holland can provide an eco-friendly solution to all business needs.

Practical recommendations

With the same levels of power and torque as its diesel equivalent, farmers also benefit from up to 30% lower
running costs. It produces 99 % less particulate matter, cuts overall emissions by 80% and when using methane -
reduces CO, emissions by 10-15%. When running on biomethane - near-zero CO, emissions are achievable. When
using Fugitive methane, the carbon footprint is negative. The tractor is powered by the FPT 6-cylinder engine
similar to the ones in the current T6 and the T7 range, with no difference in pulling power between the two fuel
sources allowing the same range of field operations.

The T6 Methane Power tractor provides valuable economic and practical advantages to biogas plant operators,
farmers with access to the gas network, and governments looking to reduce their emissions footprint by
expanding their fleets of Compressed Natural Gas vehicles. Not only does the methane tractor have the potential
to reduce polluting emissions by 80% and cut the fuel costs by a significant amount, it directly contributes to a
lower carbon footprint.
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Figure 1. The New Holland T6 Methane Power tractor (Copyright CNHi)

Further information

T6 Methane Power info

About this abstract

Authors: (Vanja Bisevac, CEMA aisbl)

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



https://agriculture.newholland.com/eu/en-uk/equipment/products/agricultural-tractors/t6-methane-power
http://www.agrofossilfree.eu/
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EOX-175 Electrical tractor— H2Trac

Main results / outcomes

The EOX-175 Electrical tractor of H2Trac is a prototype tractor which is running by electricity, hydrogen or fossil
fuels, depending on the choice of the farmer. The tractor has been under development in cooperation with several
farmers since 2015. In 2020, the EOX-175 model was presented for sale and use in agricultural practice.

Practical recommendations

The main added benefit of the EOX-175 technology is to make agricultural production processes more sustainable
by shifting from fossil fueled traffic to the electrical or hydrogen powered EOX-175. Besides that, the EOX-175 has
some specific features adding value and possibilities, namely:

* Controlled Traffic Farming on 3.2m width

* Possibilities for autonomous and precision farming

* 2W and 4W steering

* Crab steering

* Pirouette steering

* 4 strong electrical wheel motors

* Also usable without cabin

Figure 1: EOX-175 front and side view Figure 2: EOX-175 top view and adjustable
wheel axis

Further information

More information can be found on:
Website H2Trac:
Promotional video on the EOX-175

About this abstract

Authors: Joris Tielen — Delphy B.V.

Date: Feb 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



https://www.e-ox.nl/
https://www.youtube.com/watch?v=rwxbW0zxQ-g
http://www.agrofossilfree.eu/
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EOX-175 Elektrische tractor — H2Trac

Belangrijkste resultaten / uitkomsten

De EOX-175 Elektrische trekker van H2Trac is een prototype trekker die rijdt op elektriciteit, waterstof of fossiele
brandstoffen afhankelijk van de keuze van de boer. De tractor is sinds 2015 in samenwerking met verschillende
boeren ontwikkelt. In 2020 is het model EOX-175 te koop aangeboden voor gebruik in de landbouwpraktijk.

Praktische aanbevelingen

Het belangrijkste voordeel van de EOX-175 is het verduurzamen van landbouwproductieprocessen door over te
schakelen van fossiele brandstof naar de elektrische of waterstof aangedreven EOX-175. Daarnaast heeft de EOX-
175 enkele specifieke mogelijkheden die waarde toevoegen, namelijk:

* Controlled Traffic Farming op 3,2m breedte

* Mogelijkheden voor autonome en precisielandbouw

* 2W en 4W besturing

* Hondengang

* Pirouette besturing

* 4 sterke elektrische wielmotoren

* Qok te gebruiken zonder cabine

Figure 1: EOX-175 voor- en zijaanzicht Figure 2: EOX-175 bovenaanzicht en verstelbare
wielassen

Verdere informatie

Meer informatie is te vinden op:
Website H2Trac
Promovideo over de EOX-175

Over deze informatiebrochure

Auteurs: Joris Tielen — Delphy B.V.

Datum: Feb 2022

AgroFossilFree is een H2020-project met meerdere actoren die de huidige status in de EU-landbouw met betrekking tot
energieverbruik evalueert en bestaande behoeften zal beoordelen, waardoor boeren de landbouwproductie kunnen
optimaliseren door efficiénter energieverbruik en verminderde BKG-emissies. Dit resulteert in economische, agronomische en
milieuvoordelen. AgroFossilFree zal een kader creéren waarin cruciale belanghebbenden zullen samenwerken om de
momenteel beschikbare fossiele-energievrije technologieén en strategieén (FEFTS) in de EU-landbouw 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.e-ox.nl/
https://www.youtube.com/watch?v=rwxbW0zxQ-g
http://www.agrofossilfree.eu/
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Warehouse of the future — Van Peperstraten

Main results / outcomes

The warehouse of the future is a prototype storage barn for agricultural produce, such as potatoes, carrots, wheat
and onions, which is powered by solar electricity instead of fossil fuels. Additionally, the warehouse harvests
rainfall water and uses it for climate control in the storage units, production of hydrogen and other uses on farm.

Practical recommendations

The storage of agricultural produce costs a lot of energy, as climate control is almost always done with fossil fuels.

The warehouse of the future is a prototype storage barn with a lot of different features compared to conventional

storage units, namely:

* Solar panels installed on the roof for electricity production

* Harvest of rainfall water from the rooftops

* Used water for cleaning machinery and other uses is harvested on the property and stored as well

* The harvested water is cleaned and used for cooling the agricultural produce, production of hydrogen and
other uses on farm

* The warehouse of the future produces a surplus of energy, which allows it to transport that surplus to
hydrogen and electricity gas station Greenpoint Oude-Tonge to fuel passenger cars and trucks
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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  pyqsramre FossicLE BRANDSTOFFEN ALS
DIESEL EN ARRDGAS.

Figure 1: Warehouse of the future layout

Further information

More information can be found on:
Website Van Peperstraten
Website RVO Netherlands

About this abstract

Authors: Joris Tielen — Delphy B.V.

Date: Feb 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



https://www.vanpeperstraten.nl/
https://www.rvo.nl/subsidies-regelingen/projecten/bewaarschuur-van-de-toekomst
http://www.agrofossilfree.eu/
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Bewaarschuur van de toekomst — Van Peperstraten

Belangrijkste resultaten / uitkomsten

De bewaarschuur an de toekomst is een prototype opslagschuur voor landbouwproducten, zoals aardappelen,
wortelen, tarwe en uien, die wordt aangedreven door zone-energie in plaats van fossiele brandstoffen. Daarnaast
oogst de bewaarschuur regenwater voor gebruik in de klimaatbeheersing, productie van waterstof en andere
toepassingen op het bedrijf.

Praktische aanbevelingen
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De opslag van landbouwproducten kost veel energie, aangezien klimaatbeheersing bijna altijd op fossiele

brandstoffen gebeurt. De bewaarschuur van de toekomst is een prototype opslagschuur met veel verschillende

eigenschappen ten opzichte van conventionele bewaarschuren, namelijk:

* Zonnepanelen geinstalleerd op het dak produceren elektriciteit voor de klimaatbeheersing

* Regenwater wordt geoogst van de daken

* Gebruikt spoelwater van het erf wordt ook opgeslagen in de kelders van de schuur

* Het opgeslagen water wordt gezuiverd en gebruikt voor het koelen en verwarmen van de landbouwproducten,
de productie van waterstof en andere toepassingen op de boerderij

* De bewaarschuur van de toekomst produceert een overschot aan energie, waardoor het overschot kan
worden teruggeleverd aan tankstation Greenpoint op Oude Tonge om personenauto’s en vrachtwagens van
brandstof te voorzien

OPTIMAAL GEBRUIK VAN ZONNEPANELEN EN HET
BEWAARSCHUUR SLIM OPVANGEN VAN REGENWATER DOORBREEKT

DE KETEN DIE AFHANKELIJK IS VAN VERVUILENDE
VAN DE TOEKOMST EN KOSTBARE FOSSIELE BRANDSTOFFEN ALS
DIESEL EN AARDGAS.

Figure 1: Bewaarschuur van de toekomst

Verdere informatie

Meer informatie is beschikbaar op:
Website Van Peperstraten
Website RVO Nederland

Over deze informatiebrochure

Auteurs: Joris Tielen — Delphy B.V.

Datum: Feb 2022

AgroFossilFree is een H2020-project met meerdere actoren die de huidige status in de EU-landbouw met betrekking tot
energieverbruik evalueert en bestaande behoeften zal beoordelen, waardoor boeren de landbouwproductie kunnen
optimaliseren door efficiénter energieverbruik en verminderde BKG-emissies. Dit resulteert in economische, agronomische en
milieuvoordelen. AgroFossilFree zal een kader creéren waarin cruciale belanghebbenden zullen samenwerken om de
momenteel beschikbare fossiele-energievrije technologieén en strategieén (FEFTS) in de EU-landbouw 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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First Spanish regional workshop

Main results / outcomes

First reginal workshop, focused on greenhouses, with the aim of identifying energy problems in existing agricultural
systems and extract ideas from stakeholders on how to solve these problems. The 25 participants also discussed
collaborative research project proposals among farmers, extension services, industry, and researchers.

Practical recommendations

* Make information more accessible to end-users.

* Change CAP to include compatibility with other land uses.

* More clarity about pros and cons of different FEFTS.

* Fostering energy communities is key due to the benefit of distributing energy within a certain radius.

* Financial incentives are key to reduce the pain of high initial investments.

* Reduce complicated bureaucracy for the fossil-free transition.

* End-users are eager to share their problems and opportunities with advisors, policy makers, researchers, and
others. Regional workshops designed for this purpose are highly necessary.
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Figure 1: Design thinking sessions during the workshop. Figure 2: Visit to the energy facility designed by INDEREN.

Further information

Workshop news
Workshop video

About this abstract

Authors: Marilena Lazopoulou, Jorge Sneij (TRAMA TECNOAMBIENTAL)

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



https://www.agrofossilfree.eu/events/spanish-regional-workshop-the-agrovoltaic-energy-community-picassent-solar/
https://www.youtube.com/watch?v=Eb_3wU9F_Fg
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Primera jornada regional en Espafa

Resultados principales

Primera jornada regional en Espafia, centrada en invernaderos, con el objetivo de identificar problemas
energéticos existentes en los sitemas agriculas y de generar ideas acerca de como resolver estos problemas. Los 25
participantes dialogaron sobre propuestas de investigacion colaborativas entre agricultores, proveedores de
servicios, industriales e investigadores.

Recomendaciones practicas

* Hacer la informacidon mas accessible a usuarios finales.

* Hacer que la PAC incluya compatibilidad con otros usos de la tierra.

* Mayor claridad acerca de las ventajas y desventajas de las diferentes FEFTS.

* Promocionar las comunidades energéticas es clave debido a los beneficios de distribuir la gestion de la energia
en un cierto radio de accion.

* Los incentivos financieros son clave para reducir el obstaculo de las elevadas inversions iniciales.

* Reducir los tramites complicados para la transicidn a sistemas libres de combustibles fdsiles.

* Los usuarios finales estan dispuestos a compartir los problemas y oportunidades con asesores, decisores de
politicas, investigadores, y otros. Jornadas regionals disefiadas para este propdsito son muy necesarias.
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Figura 1: Sesiones de disefio durante la jornada. Figura 2: Visita a la planta energética disefiada por INDEREN.

Mas informacion

Noticia del workshop
Video del workshop

Sobre este resumen

Autores: Marilena Lazopoulou, Jorge Sneij (TRAMA TECNOAMBIENTAL)

Fecha: Marzo 2022

AgroFossilFree es un proyecto H2020 multiactor que evaluara la situacidn actual de la agricultura de la UE en cuanto al uso de
la energia y valorara las necesidades existentes, lo que permitira 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, agrondmicos 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



https://www.agrofossilfree.eu/events/spanish-regional-workshop-the-agrovoltaic-energy-community-picassent-solar/
https://www.youtube.com/watch?v=Eb_3wU9F_Fg
http://www.agrofossilfree.eu/
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AgEnergy platform

Main results / outcomes

In the framework of knowledge diffusion regarding the defossilization of the agricultural production,
AgroFossilFree project has developed AgEnergy platform that is accessible at Agro Fossil Free - Home. AgEnergy
platform is an online tool that serves as a freely accessible data sharing platform/repository of innovative Fossil
Energy Free Technologies and Strategies (FEFTS). This tool allows accessing scientific papers, research projects,
commercial technologies, training materials, and financing mechanisms in a simple and user-friendly way, aiming to
provide all interested stakeholders and end-users that operate in the agricultural sector, with information related
to clean energy supply, energy efficiency improvement and soil carbon sequestration. The AgEnergy platform is
developed for the communication, transfer and distribution of knowledge in an interactive approach. Thus, the
platform is available in 8 different languages (English, Greek, Polish, Spanish, Italian, German, Danish, and Dutch).
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Practical recommendations

End-users such as producers, agricultural experts, advisory service providers, agricultural cooperatives and
associations, along with policy makers can access high-end valuable information about solutions for the
defossilization of the agricultural sector. As a result, AgroFossilFree contributes in closing the gap between the
available FEFTS, either commercial or from applicable research results, with the everyday EU agricultural
practices.
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Figure 1: AgEnergy platform Figure 2: FEFTS preview in AgEnergy platform

Further information

AgEnergy Platform

About this abstract

Authors: Michail Kaminiaris and Zisis Tsiropoulos, AGENSO

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



https://platform.agrofossilfree.eu/en
https://platform.agrofossilfree.eu/en
http://www.agrofossilfree.eu/
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MAatdopua AgEnergy

Main results / outcomes

310 mMAaolo TNG SLAXUONC YVWOoNG OXETIKA e TN Helwon TG XpronNg OPUKTWY KOUGIHWY 0TV aypoTIKH Tiapaywyn,
10 £pyo AgroFossilFree avémtuée tnv mAatdpopua AgEnergy mou sivol Sta@goun otn dievBuvon Agro Fossil Free -
Home. H mAatdpopua AgEnergy sival éva Stadiktuako epyaleio mou Asttoupyel wg pia eAslBepo pooBaotun
mAatdoppa avtolAayng TANPodPOoPLLV OXETIKA HE KOLVOTOWPEG TeXVOAOYIEC Kal YTPATNYIKEG HElwoNg tng XprRong
Opuktwv Kavoipwv (FEFTS). Autd to gpyalsio emiTpEmeL TNV POCPOON OE EMIOTNUOVIKEG EPYOOIEC, EPELVNTIKA
£pY0, EUTMOPLKEG TEXVOAOYIEC, EKMALSEUTIKO UALKS Kol pnxaviopouc xpnpatoddtnong pe amio kat ¢pilikd mpog tov
Xpnotn tpomo, HE OTOXO va TOPEXEL O OAoug toug evllodepopsvouc ¢Gopeic Kal TEAKOUG XPHOTEG TIOU
5pacTNPLOTIOLOUVTAL OTOV QYPOTIKO TOHEQ, TTANPOPOPIEC OXETIKA E TNV TLOPOXT) EVEPYELAC OO OVAVEWOLLEG TINYEC,
™ BeAtiwon tng evepyelakng anddoong, kabwg kot tn Séopeuon tou GvBpaka amod to £€dadoc. H mlatdopua
AgEnergy éxeL ovamtuxBei ywo tv emkowwvia kot tn petadopd yvwong aflomolwvrag i Sladpaotiki
npoogyylon. Etol, sival Stabéoipn os 8 Stadopetikég yAwooeg (AyyAlkd, EAANVIKA, NMoAwvikd, lomtavika, ITaAkd,
Freppavikd, Aavikd kot OANavSLIKaA).
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Practical recommendations

Ou tedkol xpnoteg, Onwg mapaywyol, €l8kol otn yewpyla, TAPOYXOL CUUPBOUAEUTIKWY UTINPECLWY, OYPOTLKOL
CUVETALPLOMOL Kol eVWOEeLG, Hall e urmteUBUVOUG XAPaENG TIOALTIKAG UITOPOUV va £XOUV TIPOoBAcn o€ TOAUTIUES
mAnpodopieg uPNANG MOLOTNTAG OXETIKA e AVCELG YLl TNV PELWON TNG XPIONG OPUKTWVY KAUGLLWY OTOV YEWPYLKO
Topéa. Q¢ anotéleopa, to AgroFossilFree cupBaAlel otnv KGALYN TOU XAOMOTOG MeTAEy Twv dlabéoipwy FEFTS,
elte eumopikwy eite and ePAPUOOLUO EPEUVNTIKA OMOTEAECHATA, LE TLG KABNUEPLVEG YEWPYLKEG TIPOKTLKEG oTnV EE.
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Ewova 1: Matdpoppa AgEnergy Ewadva 2: NMpoPoAr FEFTS otnv mAatdpoppa AgEnergy

Further information

AgEnergy Platform

About this abstract

Zuyypadeic: MixanA Kapwiapng kat Zrnong TolpomouAog, AGENSO

Huepounvia: Mdptiog 2022

AgroFossilFree eival éva moAuouppetoxikd H2020 npdypappa, to onoio Ba afloAoyrnoel TNV mapouoa KATACTACN KoL TLG
UTIAPXOUCEG OVAYKEG 000V adopd OTn XPron EVEPYELOG OTNV EUPWTAIKN YEWPYLA, EMITPEMOVING OTOUG YEWPYOUG va
BeAtioTOMOLlO0UV TNV TAPAYWYH TOUG MECW TUO OMOSOTIKAG XPNONG EVEPYELAG KOL HELWHUEVWY EKTIOUTIWV aepiwv TOU
Beppoknmiou, €XOVIAG WG OTOTEAECUA OLKOVOMLKA, OYyPOVOMIKA Kot TeptBaAloviikd odéAn. To AgroFossilFree Ba
SnuLoupynRoeL €va TAALOLO KATW otd TO OMoLo onuavtikol epmAekopevol popeic Ba ouvepyaoTtolv yla TV afloAdynon Kot TNV
npowbnon twv Slabeotpwy otnV mapovoa GAcn TEXVOAOYLWY KOL OTPATNYLKWY VLol EVEPYELX TIOU SEV TIPOEPXETAL ATIO OPUKTA
kavoua (FEFTS) otn yewpyta tng EE. To €pyo €xet SLapketa amo tov OktwRpLo tou 2020 £wg Tov ZenmtepPplo tou 2023.
lotooeAida: 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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