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Abstract

This document is atructured reporin which the results of the Scientific Papers submitted in
our survey are fully anadgd. This report ishe 2" updatereport.

Regarding the FEFTS analysis, after the completion fifdhleatch of FEFTS registered though
oursurvey(489papers in totaland the initial screening proce@papers were excluded)83
Scientific Papers werelgcted to be further anasgd. Duringthe 2 FEFTS collection process
256 new articles were added, through the AgEnergy Platform, and after a screening process
248were selected to be furth@nalyzedAs this is the® updated report, during theSFEFTS
collection procesanother 257 new entries were submitted and after screening 247 were
published in the platformThe total number ofScientific Papers on FERUbIlished in the
platform is 977. The whole consortium worked together in order to famticles that cover a

wide range of FEFTS technologies. Records submitted are mostly about methodologies,
procedures and policies on agriculture field practices and energy provigighermore,
Energy Efficient measurpeevail ovelClean Energy Supglgd Soil Carbon Sequestration with
most of the solutions being aboefficient tools From the complete Scientific Papanslysis,

we conclude that the academic focus is shifted towards agriculture in order for the later to
become more sustainablelhe updated results presented here fall in line with results
presented in numerous scientific researches about the agricultural energy consumption
contributors. During the update of the results, no major changes occurred between the
different categories due to thfact that our methodology was in line with the existing trends.
This report is organized in four chapters. The first chapéts the base for the initial
identification of FEFTS as well as the methodology Udeslsecond chaptdocuses on the
conductedsurvey. Chapter three is the analysis of the resililie last chapter summarizes
conclusionsThis documenis the updated report of D.2as it contains the analysis done for

all FEFTS that were gathered during Bffegathering process.
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1. Initial Identification

Followinginstructions provided in D2.1, the procedure was split into 3 phases. In Phase 1, all
partners were asked by the WP lead@/IP)to look for and identify FEFTS providers in order

to create the AgroFossilFree database. Specifically, for the purposes of this report each
partner was asked to collect national derived scientific papers on FEFTS, whereas the
international peer reviewed gpers would be provided by the Task Leader (CERMdjall,

during the 2 FEFTS collection proced489 scientific papers were identifiedy the end of
September 202&nd after screening 483 of them were selectedbe included in the AgEnergy
Platform. A methodology for identifying the most relevant papers was created which all the
partners followed. Furthermore, a video tutorial was created masaxiliary tool, in order to

help partners during the submission process.

For the evaluationof Scientdi t I LISNBRZ +ta ¢Sttt Fa Fff GKS 20KSNJ
method was utilized. This method comprises of 5 steps, which were adjusted to the purposes

of this report.During step 1 the title of each paper had to be checked for relevance. Step 2

included reading the abstract for those papers with promising titles. For step 3 the full text

had to be readDuring step 4 the final decision about the relevance of the papers is nitade.

should be mentioned that during all previs stages if a ScientifRaperdid not comply with

the standards sdhen it was automatically excluded and the process moved to the next paper.

The last step is the submission of the paper into the survey.

During the 2 FEFTS collection proce25pnew Scietific Papers on FE'S were added in the
FEFTS repository, by the end of August 2022, and after screening 248 of them were selected
to be included in the AgEnergy PlatforAfter the end of the 2 FEFTS collection process, in
total 746 Scientific Papers on FEFTS were gathand 732 are to be published.

Following this, during the™BFEFTS collection process, 257 new Scientific Papers on FEFTS
were added in the AgEnergy platform repositdoy, the endof August 2023the screening
process was completegind 247 of them were published in the AgEnergy platform. After the
end of the & FEFTS collection process, in total 1001 Scientific Papers on FEFTS were gathered
thus completing the KPI for 1000 Scientific Papers in the repository. Furthermore, 977 of them
were published in the AgEnergy Platform.

1.1. SourceSDefinition of Scientific Pape on FEFTS and Search Limits

In order to find Scientific Papers related to FEFTS,-adalé search was conducted in Scopus
database.The basic criteriorfor data gathering \asto find scientific paperof different
rankings (not only top journals) frothe last 10 yearsin general, the search was aimed at
finding articles related to energy technology or strategy that can (or could be) used by a farmer
in his/her farm.

1.2. Search Queries Methodology

In order for the submission process of the papers to peatsmoothly and avoid the insertion
of duplicates or irrelevant paperhe followingmethodology was developed.

1.2.1. Queries creation (Excel Methodology)

First of all, a guideline for the search of the Scientific Papers had to be created, so as all the
partners involved would be able to find relevant material. In order to achieve this, a series of
keywords was used to create queries for each FEFTS cateagey on thecategorization
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done in 2.1 It should be mentioned that these queries were indicatarel partners were
free to use their own queries.

Thewayin which the queries were created was the followidgpool of available papers had

to be created in which with each addition of a new term the result would be better defined.
Inthiswaythemajotr & 2F (GKS 1ljdzSNASa O2y il AySR (KS {Se&g
on each of the four big categories the oegsponding keywords were usede(i Renewable

9y SNHE {2dzNDSa Ol §S32NE .0QshguldlbemeitneditfaiSonieS & ¢ 2 NR
gueriesdo not follow this procedure due to the fact that there were no available papers for

these particular queries.

Also, we should point out that these querissarch onlyfor the keywords listed in thermn
the abstract of each paper and nottime whole docunent.

The following query is an example of one of the queries used for the search of Scientific Papers
on FEFTS:

ABS dgricultureOR farming OR farmpAND ABShergy AND ABSélar OR photovoltaigs
AND PUBYEAR > 201AND LIMIFTO DOCTYREar") OR LIMFTO POCTYREre") ) AND
(LIMIFTO LANGUAGE , "Engligh"

This particular query focuses on papers absolar energy and photovoltaics in agriculture
which were published after 201(@herefore in the period 201-2021)

For the 29 and 3¢ FEFTS collection process, the queries were updated in order to include the
latest articles from 2022nd 2023 respectely.

Annex A contains images of the online excel file that was created witheadjueries used in
our search as well as the link to the online spreadsheet which contains the full queries used.

1.2.2. Scopus methodology

After the creation of the queries the search of the Scientific Papers had to be S8oapu$
database was used for screening scientific peer reviewed international payi@ts national
databases were used by the consortium to look for research reseltited to FEFTS in the
reference period 201-2021(For the 2¢and 3 FEFTS collection process Scientific Papers from
the year 2022and 2023were also added)The methodology listed in this section is the one
followed by CERTH which was responsiblelfersubmission of international scientific papers
on FEFTS.

For each query an advanced search was performed in the Scopus wéhsiiteg the first

search, after the available results were shown and the first potential entry was found, the title

andthe albstract of the paper were read. If the aforementioned information describes a FEFTS
technology then the whole paper had to be read. After that if the reader still thought that this

paper was relevant to the technologies listedwiaisd dzo YA G G SR § for FERTS & { dzZNIZ S
AYy@Syia2NE ONBIFGA2Yy¢ D223tS F2N¥® hyOS (GKS &dzY
list in the Scopus webpage, named FEFTS, in whighpecifippaperwas savedin doing so,

a complete list with all the submitted papers was created #rel submissiorof duplicates

would be averted because once the next paper had to be submitted, the user would check

whether this was already submitted by referring to the Scopus list with all the submitted

papers.

1 https://www.scopus.com/home.uri
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As ofJanuary 2021the AgEnergylatform is ready and all the new submissions are directly
done via the platform. The use of Google forms for the submission of new FEFTS is
discontinued.

By using the aforementioned methodolagjuring the ' collection process] 390 Scientific
Papers orFEFTS were found, using only the Level 2 categorization queries, out of which 483
were selected to be submitted in the survéds mentioned above, the results of the queries
were updated in order to include entries frothe year 2022As aresult, 486 new Scientific
Papers on FEFTS were found, for both Level 2 and 3 categorization geeli@sing this,
during the 3 collection process the queries were updated in order to include entries from
2023.As aresult,300 new Scientific Papers on FEFTS wenedfolt should be mentioned that
during the 3 collection processes not all queries were updated as we were aiming on filling
the categories of the platform that did not have or had little FEFTS.

2. Survey

Once the initial identification phase wa®mpleted, the papeyhad to be submitted in the
Google forms surveylThe struture of the conducted survey idefined in D2.1The form
consists of 4 basic sets of questions. The first section is about general information of the
identified FEFTS such &&tFEFTS name and category, as well as some basic information of
the person registering the FEFTS, contact email and organizatiersecond section is about
more detailed information on the scientific papers such as title, language, abdb@dttink,

year of publication, if it is open access or not and funding. The third section is about the FEFTS
specification and the application field. The fourth section is the most important one as it
consists of detailed information on the type of FEFTS that iglsibmitted. The threeain
categories to choosadm are: Clean Energy SuppBnergy Efficiency Improvement and Soil
Carbon Sequestration, followed by specific sabegories. The last section is the general
assessment of the FEFTS.this section, theuser has to answer some questions on the
socioeconomic, environmental and general status of his/her FEFTS based on the available
information.

After the completion of the AgEnergy platform, the Google forms survey was discontinued.
Instead, wusers can now rdctly submit their FEFTS in the platform
(https://platform.agrofossilfree.eu/el, afterwards they are screened by the dedited
committee in order to benade public. The structure of theibmission form in the platform

is similar to the Google forms survey.

It should be mentioned here that both the structure of the survey as well as the analysis of
the FEFTEB Chapter Jof this report are based on thetructure established on D2.1. A basic
schematic of this structure is presented in Table 1.

Tablel. FEFTS categories and level 1 and level 2 subcategories

FEFTS category Level 1 sukcategory Level 2 sukcategory
Energy Agricultural technology  heating and cooling dfuildings
User/Consumer applications process heat/cold
lighting
agricultural field practices
vehicles
tools

energy sales to external consumers
Clean Energy Supply Renewable Energy Source solar
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wind
hydro
geothermal
bioenergy
free energy
Energy types heating
cooling
electricity
mechanical energy
chemical energy
Energy Technologies  photovoltaics
solar thermal
windmills
hydropower
heat pumps
geothermal
solid biomass conversion
biogas / biomethang@roduction
liquid biofuels production
Energy Storages heat storage
electricity storage
cold storage
intermediate bioenergy carriers
Energy Efficiency Energy savings efficient buildings
Improvement efficient vehicles
efficient tools
precision agriculture
precision livestock farming
conservation agriculture
Carbon Carbon sequestration soil organic cover
sequestration tillage (Conservation Agriculture + CTF)
nutrient management
cropdiversification
soil and water conservation techniques
fire management
grassland management

Annex C containthe link to the AgEnergy platforpwhere each user can submit their FEFTS
by registering an account.

2.1. Data Collectiot I NIy SNBEQ w2f S

Regarding the identification of Scientific Papers on FEFTS, CERTH as the Task Leader, was
responsible for the identification dhternational peer reviewed Scientific Papers on FEFTS,
while the rest of the consortium was responsible for national derivéen@tic Papers.

Theconsortium worked as a unified partnership with all beneficiaries contributing with their
maximum effort. During the % collection process, & achieved 48%egistered scientific
papers out of 493 that was our target smir project's2" plenay meeting on May 25
2021(>9%%),thanks to teamwork and theverall diversecontribution (Table 2)

e
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During the 2¢ FEFTS collection process, the internal goal of 253 new Scientific Papers set
between the consortium was achievedth 256new entries listedFollowing this, during the

39 FEFTS collection process, the specific KPI of 1000 Scientific Papers was hygraeidé

257 new papers leading to a total of 1001 Scientific Papers in the repository.

Given the KPI of 1700 FEFTS (of any type) for our repository until the end of the project, both
the initial goals that had been sahd the vivid reaction of gtlartners, led to the collection of
more than the half FEFTS in totalring the F collection processAdding to this goal, after

the end of the 29 collection process more that 90% of the KPI is achigveltbwing the good
example set in the previous bection process, more than 2100 FEFTS were collected leading
to the completion of the KPI goal by 124%.

Table2. Targets for each category and total FEFTS collected by the end of September
2021 (® collection process)

- CERTH
Scientific Papers 493 (aprrox. 500) 489
All other partners
IUNG-PIB
Research Projects 100 107
All other partners
i WIP
Eummerc[al 200 178
Technologies All other partners
WIP
Training Material 36 (approx. 40) 37
All other partners
Al
Financing
B CERTH 48 (approx. 50) 46
All other partners
Total 877 (approx.900) 857

Table 3 shows the internal goal set between the consortium together with the number of
FEFTS gathered for each FEFTS category.

Table3. Targets for each category and total FEFTS collected during the 2nd collection
process

Scientifit  Commercial  Training Financing Research Total

Papers Technologies Material Mechanisms project
Planned 252 233 65 80 50 680
Collected 256 258 63 60 61 698

As it was previously mentioned, by the end of August 2023 more than 2100 FEFTS were in the
AgEnergy Platform, out of which 1959 were publishEable 4 shows the number of FEFTS
collected and published per category for all three batches.
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Table4d. Overview of FEFTS collection status

Scientific  Commercial  Training Financing Research Total
Papers Technologies Material Mechanisms project

Target 1000 600 100 1700
Collected 1001 601 149 150 200 2102
Published 977 542 131 129 180 1959

The whole identification and registration process wgapported by an online thread for Task
2.2, which was created in Microsoft Teams platform to host Q&As regarding the Scientific
Papers submissions, between the Task Leader and partners.

2.2. Screening of Scientific Papers on FEFTS

The screening procedsr the 1% collection procesd®egun on October 2021, whemur first
internal milestone of submitted papers in the inventory (until the end of September 2G#i1)
been achievedin this way, the AgEnergy platformagfilled with high quality and relevant
innovaive scientific papers about FEFTS. Howelvefore that process was done, an initial
screening took placén order to delete duplicate, malicious and incomplete entries.
Incomplete entries were considered those lacking an exhaustive description and itiftmmma
thus making their evaluation impossible. For these records, partners were asked to insert
additional information. If not available, those entries were completely deleted from the
inventory. This initial screening round was carried out for each FE&E§ory by the
corresponding Task Leader. In the case of Scientific Papers, CERTH was responsible for the
procedure.lt should be mentioned that a similar procedw@sfollowed with the 2¢and 3¢
FEFTS collection procegsich took place during Octob@022 and August 2023 respectively

In order for all the Task Leaders to complete the screening process, acceptance and exclusion
criteria had to be set. To do so, frequent meetings between the Task Leaders were arranged
(through Microsoft Teams platform), in order to discuss the matteragree on the screening
procedure.

During these meetings, it was decided that a FEFTS Quality Committee consisting of the Task
Leaders of WP2 would be set for the aforementioned purpose. The main role of this
Committee is the screening of all the FEFT3ndidd to be presented irthe platform. It

should be mentioned that the FEFTS submitted from each Task Leader were already checked
for their appropriateness to be uploaded in the inventoAfter the AgEnergy Platform
launching the databaseis open for piblic entry so that interested stakeholdecanimport
additionalFEFT.STheir entriesemainunpublished until they are validated by the Committee.

By doing so, the accuracy and reliability of the platform's information regarding its relevance
with the obgctives of the AgroFossilFree project is guarantddd same methodology ag
alsofollowed for the 2¢and 39 FEFTS collection processes.

2.2.1. Acceptance Criteria

For the case of Scientific Papers, recent papetslishedafter 2011were selected having

clear agricultural application potential, deschily innovative energy saving or RES
technologies and at the same timeibgrelevant to the current EU state and needs. In general,
the most appropriate papers are the ones which describe energy technologies or strategies
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that can, or could, be used by a farmer in his/her farm (i.e. research results that are near to
be put into pactice including marketeady FEFTS solutions, FEFTS that are already on the
market etc.) Any scientific paper that s not follow these criteriaand dces not clearly
provide an alternative solution on the fossil fuel use in agriculisrexcluded fronthe
inventory.

2.3. Results of Screening of Scientific Papers on FEFTS

At the end of thefirst screening process 4&Rientificpaperswere selecteddr the AgEnergy
Platform Continuing with the 2 FEFTS collection process and their initial screening, another
248 new entries were addedrollowing this, the '8 FEFTS collection process took place and
another 257 new entries were addeAdt the time this report was being written, there were
1001Scienific Papers on FEFTS in the AgEnergy Platform (including submitted and published
entries). The majority of the papers submitted (based on the country of origin of the
corresponding author) were fromon-EUcountries. In totalg58 papers 835entries from
collection processl66 entriesfrom 2 collection process and 157 entries frorfi Gollection
proces$ were from noREU countries and the remainir®21 (148 entriesfrom 1% collection
process82 entriesfrom 2 collection process an@il entries from 3 collection processvere

from the EU.Figurel shows in detail thaupdated breakdown of the collected papers.
Regarding the country of origin, no major changes occurred in the percentages.

Percentage of collected Scientific Papers on FEFTS by
country

= EU
USA
China

India

8% m UK
3% 14% | 8% = Other

Figurel. Percentage of collected Scientific Papers on FEFTS based on theafountry
origin of the correspondinguthor (updated graplcontaining all three collection
processes

From the graph below it is obvious that the majority of fhegpers submitted were written in

the English languagét should be mentioned that the number of articles written in Esig
does not only include intexational papers but some national derived articles which have
chosen to be written in English, probalityorder to reach a wider audiencRegarding the
new entries that were added, no changes occurred as the majority of them were written in
English. The entriesom the 2" collection processire representedn orange and the new
entries from the 3 collection processire added to the graph that was presented in the
previous version of this documeint grey It should be mentioned that 1 Spanish entry from
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the previous batch was deleted as it had broken links and also 1 entry in Danish was added
during the 3 collection process.

What is the article's main language?

700
600

500

400 m 3rd collection

m 2nd collection

300 m 1st collection

200

100

0 I

Spanish Dutch English Polish German Danish

Figure2. Classification the submitted Scientific Papers based on the langnesgdts
for all three collection processes

Regarding the accessibility of tBeientific Papers, from Figurét 8an be seen that the papers
distribution is divided wittopenaccess papers having a lead ogkrsedaccess papershis
result is similar to the result from the"2collection process. It should be mentioned that,
during the F collection process this was reversed, as closed access papers were in the lead.

Is it an open access article?

= No

= Yes

Figure3. Classification of the submitted Scientific Papers based on accessibility
(updated graptcontaining all three collection procesyes
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3. FEFTS Analysis

Thegreatest possiblavailablevariability of papers within the categories identified in D2.1
was achievedo that any emerging trends will be spotted aamhlysedIn this section, a more
detailed analysis of the Scientific Papers that have been gathered so far is presasted.
previouwsly mentioned, the results are updated in order to include the entiiesh all three
collection processes

3.1 FEFTS specification and sector that applies

First of allregarding the users of the FEFTS technologies, the majority of the papers submitted
are dedicated to farmers and producers associatififfigure 4) This occurs due to the fact
that one of the goals of AgroFossilFree is to find energy technologisategies that can (or
could) be used by farmer.

Who will use the FEFTS?

800
700
600
500
400
300
I A B
100
5 - |
< < < S S ) Y <
< () . ’5-00 ,\'8‘0 'béo 4\(,@ \{gf ’bo\e or_}k ,&Q,
@ S & & o Q° & & ©
& & ® QA O ®
As & & N
& & & R
N <& v

H 1st collection 2nd collection 3rd collection

Figured. Classification of the submitted Scientific Papers based on théuskted
graphcontaining all three collection procesyes

Poliy makersand advisory service$ollow, as manyScientific Papersre aboutsurveys
conducted for the agricultural sector to create the appropriate frameworks and policies. Also,
energy generators are within the main users of the papers identifi¢kleas are lots oentries
regarding energy provision methodologies and industrial solutibram the updated graph,

it can be seen that no major changes occurred regarding the users of the FBES®jht
changethat occurredduring the 29 collection processegarding he advisory services which
becamethe third biggest categorig still in place

Most Scientific Papers tend to present aanthlysemethodologies and procedures more than
readyto-implement technologies. This is also depicted in our analysis as the majbtitg

papers submitted are about methodologies and procedures, whereas software, hardware and
complete solutionsre not much represented (Figure. K)should be highlighted that during

the 18 FEFTS collection process, if a FEFTS was about policies, frameworks or any other option
GKFG ol a y2G ftAaG§SRE GKS dzaSNJ O2dz R OK224&S
the completion of the AgEnergy platforfor categorization and programmg reasons, only
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0KS 2LJXiA2Yy AGahGKSNE Aa F@LFLAflLIo0fS |yR,te2 FdzNIKS
OF 6S32NE ahGKSNE AyOfdzRSa GKS OFGS3aI2NASaE GCNJI
both previous versiosof this document, as well any othé&ypes of solutions that occurred.

This categoncontinues from the 2 collection process to béhe 39 biggest category aa

significant portion of papers are about policies and framewpHdsit can be seerin the

previous results of the FEFTS uselo major changes occurred during th& 8ollection

process.

What kind of solution is this FEFTS?

800
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400
300

- -
100
G H = B

Software Hardware Methodology  Procedure Complete Other
solution

m 1st collection m2nd collection m 3rd collection

Figureb. Classification of the submitted Scientific Papers based on the type of FEFTS
(updated grapttontaining all three collection procesyes

From thethree basic categoriesf FEFTS application fiettbén field agriculture, livestock and
greenhousg most papers were dedicated to open field agriculture followed by greenhouses
and livestockFigure §. However, it should be noted tha&cientific Papers usually present
solutions and methodologies that can be applicable to multiple seétdisK Why tQeiresults

in Figure 6do not sum up to the total number of submitted FEFF8&m Figure 6 it is eeaht

that with the addition of the new FEFTr®m the 3¢ collection processjo changes occurred
between the 3 basic categories.

e
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Where is this FEFTS used?
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Figureb6. Classification of the Scientific Papers based on the applicatiorupsedted
graphcontaining all three collection procesyes

3.2. FEFTS application field

As itwasmentioned before, Scientific Papers tendaoalysemethodologies and procedures
that can be applied to multiple sectortis is evident from Figure Where itcan be seen that

the categorymultiple technology applications is the third biggest category (121 answers out
of 483).1t should be mentioned here that during the first months of the FEFTS submission to
the database, if the user chose multiple kewlogy applications for his/her FEFTS then the
survey would lead hither straightto the general assessment of the FEpai$ of the survey
excluding further categorisationHowever, thisidea was found to be problematic as a
significant part of FEFTS svaot categorized properlyrhis problem resulted in 82ut of the
aforementioned 121 article entries being incompligteategorised. Theemaining 3%apers

were categorized properlypy amendingthe survey so that ifi KS Ol in@tplé NBE &
technology apptationg was chosen then the user would be prompted to choose the type of
FEFTS.

Once the AgEnergy platform wasade publiclyavailable, this problem was amenddxy
letting users choose more than ohed NRA Odzf G dzNJF f F LILJX AOF GAggyad ¢KS 2
LI AOIF GA2Yy&ae o a NBY 2-cBderizédyising thd new syske®. C9C¢{ ¢S

Regarding the agricultural application typéuring the ®' FEFTS collection proceshe

majority of the answers waabout agricultural field practices (140 answers out of 483) and

energy provision (137 answers out of 48Bhis occurs due to the fact that the submitted

LI LISNE ¢6SNB GIFNBSGSR 2y FFENYSNARAQ LN} OGAOSa +y
adopted procelures. The remaining categories, even though they are important, when

combined together constitute only the 18% of the total submissions.

e
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What kind of agricultural application is this FEFTS for?

160
140
120
100

Figure?7. Classification of the Scientific Papers based on the agricudippéitation
(1%t collection process)

In Figure 8 the updated grapltontaining the 3 collection results,of the agricultural
applications is presentedNo major changes occurred betwetire categories with the most
answers.Agricultural field practices and Energy provision remain the top categores.
mentioned before the category Multiple Technology applications no longer exists. Also,
because the users can choose more than one categbeyresults do not sum up to the total
number of Scientific Papers submitted.

What kind of agricultural application is this FEFTS for?

w
a1
o

m 1st collection m2nd collection m 3rd collection

Figure8. Classification of the Scientific Papers based on the agricultural application
(updated grapttontaining all three collection proces¥es

From the analysis of the type of agricultural field practices it is observed that irrigation
techniquesstill representthe majority ofthe submitted papes for this section witt82.4%
(over 49.3%during the F collection procesand 48.8% during the"2collection process

e
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followed by fertilizing26.2%)over 22.1%during the %' collection procesand 23.6% during

the 2" collection processand tilling/ploughing techniqued 8.9%)over 20%during the 2

collection procesand 14.7% during the"2collection process These three categories are the

most energy consuming in terms of indirect energy inputs and this is why there is great

interest from the researchers on these topi¢tws, there is no trend changetween all thiee

collection processesyith the new FEFTS that were add€&ture Salso includes entries that

were listed as agricultural field practices however no more categorization could be done

O[ AalGSR dzy RSNJ 4GKS OIF 1S32NR dab2 FTdzZNIKSNJ OFGS32N

What type of agricultural field practices does this FEFTS
refer to?

140
120
100
80
60
40

1st collection 2nd collection 3rd collection

Figure9. Classification of the submitted Scientific Papers based on the type of
agricultural field practicefupdated graptcontaining all three collection procesyes

Regarding the energy provision section, most of the papaesabout electricity feedin
applications. This occsimainly becauselectricity feedin of farmshas attracted researchers

to work on this subject as it is very important for fartosmeet their needor even make

profit by producing electricitthemselves The second category of energy provision is biomass
and this is because farmers are able to produce large amounts of energy by making good use
of agricultural residues which they would have discarded either \Raying the 2¢ FEFTS
collection no changesccurred in the ranking of the energy provision sectibiso, there are

7 entries that were categorized as energy provision solutions but no further categorization
took place.The trend remained unchanged during thé &®llection processAlso,during the

last collection process there were 2 entries that were categorized as energy provision but no
further categorization was don&he results are presented in Figure 10.
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What type of energy provision does this FEFTS refer to?
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140
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Solid biomass Biogas/biomethane Bioliquids Crops Electricity feed-in

m 1st collection m2nd collection m 3rd collection

FigurelO. Classificatin of submitted Scientific Papers based on the energy provision
type (updated graplcontaining all three collection procesyes

3.3. FEFTS type

The questions regarding the FEFTS application fieltbiosved bythe questions on the FEFTS
type. This section is the most important one, as it provides specific details on the submitted
FEFTSnitially, & it was mentioned in chapter 3.2he results presented in this chapteidd

not include 82 entries which were not fully categorized when submitted. Howetter, the

1%t screening procedure took placthese entrieswere corrected once submitted into the
AgEnergy Platforrand the analysis presented inishdeliverablecontains he analysis done
from the ' update together with the new FEFTS that were gathered during theoflection
process.

During the # and 2 collection processes, Clean Energy Supply was the dominant category.
This was correlated with the previously presed results, as energy provision and biomass
production are practices falling into the Clean Energy Supply category. However, as it can be
seen from Figure 11, during the“3ollection process, the category Energy Efficiency
Improvement became the domim& category, this occurred due to the fact that during the

last collection process our goal was to fill all the categories of the platform that had few entries

of FEFTS. The category of Clean Energy Supply had already lots of FEFTS and only few entries
were added. This is evident also from Figure 10 whesanalysis of energy provision type

where the categories follow under Clean Energy supgigws a few FEFTS added per
category.

e
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What is the type of this FEFTS?
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Clean Energy Supply Energy Efficiency ImprovementSoil Carbon Sequestration

m 1st collection m2nd collection m 3rd collection

Figurell. Classification of theubmitted Scientific Papers based on the FEFTS type
(updated graptcontaining all three collection proces¥es

3.3.1. Clean Energy Supply

In the @ean Energy Suppbategory energy production systermand energy storage systems
are included, with the firsbnes pevaiing overthe latter by 91.2 % (during the % collection
process the percentage w&8.8%and during the 2 collection process 92.8

During the # FEFTS collection processgarding the Renewable Energy Sources, solar energy
and biormasswere the dominant categories,oflowed by wind, sewage treatment plant
gases/biogases and geothermal ene(§jgure 12 However, with the addition of the new
Scientific Papersluring the 2¢ collection processthe analysis shoed that there was an
increasing interest in sewage treatment plant gas and biogases. In this category 20 new entries
were added (35 FEFTS in total) thus surpassing the wind energy category (17 FEFTS in total).

During the & collection process24 new FEFTS were added. No majmanges occurred in
the ranking (see Figure 12).should be mentioned that between the aforementioned types
of renewable energy sources alggerothermal, Hydrothermal and Marine energy were
includedfor all three collection processekloweverno available papers which mention these
energy sources in agricultural practicgere found.

e
Page21 of 33



AgroFossilFree Del. 24

What type of renewable energy source does this FEFTS
use?
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Solar Wind Hydro Biomass Landfilgas Sewage Geothermal
treatment
plant
gas/biogases

m 1st collection m2nd collection m 3rd collection

Figurel2. Classification of the submitted Scientific Papers based on the renewable
energy sources typéupdated graplcontaining all three collection procesyes

By furtheranalysinghe category of Solar Energy we conclude that the majority of answers
continues beingbout electricity production uieg photovoltaics, followed by heat production

in solar thermal systemdlectricity production prevails over the other categories 6908
(during B FEFTS collection process it was 88using the 2¢ FEFTS collection it was 86%
followed by heat productiorf13%)(13%-2"¢ collection process11%-1% collection process
Regarding the technology used, from the analysis it can be seen that photovoltaics lost 3%
from the total results and solar thermal gain 2#hen compared to the®icollection process
Between the 29 and the ¥ collection process no changes occurr@étie detailed reglts are
presented in Figures 1&hd 4.

What is the energy type that it produces?

= Electricity = Cool = Heat

1%

N\

Figurel3. Classification of the submitted Scientific Papdxsut Solar Energyased
on the energy type productiqanpdated graptcontaining all three collection
processes
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What is the specific technology used to produce
this type of energy?

1%

m Photovoltaics
m Solar thermal

m Heat pumps

Figurel4. Classification of the submitted Scientific PaperSolar energipased on
the technology used to produceergy (updated gaphcontaining all three collection
processes

Because the photovoltaic category gathered many answers, a thorough breakdown of the
particular photovoltaic technologieused had to be done. Figure fitesents the types of
photovoltaic technologies &sl, with a vast majority being about RWrays and AgiPV
systemslt should behighlightedthat in the previous report there were 4 FEFTS about PVs on
tools and vehicles, howevaifter the screening process 2 solutions were removed from that
category Despite this, no major changes occurred with the addition of the new FERIFig

the 39 collection procedure only 2 new FEFTS on photovoltaic technology were added, 1 for
AgriPV Systems and 1 finding application in multiple types, with their categomead46

and 4 FEFTS respectively.

What is the type of photovoltaic technology used?
70
60
50
40
30
20
10

PV-arrays Agri-PV systems PV on tools and Other
(combined with vehicles
agricultural production)

m 1st collection m2nd collection m 3rd collection

Figurel5. Classification of the submitted Scientific PaperSolar Energyased on
the photovoltaic technology typ@pdated graplcontaining all three collection
processes
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As it wagmentioned before, from Figure 1Desides Solar Energy also Biomass is a dominant
Renewable Energy Source. By furthealysinghis categorywe conclude that the majority

of answergefers toagricultural residues utilization followed by energy crops, wood log and
woodchips As it carbe seen from the graph, no major changes occurred with the addition of
new FEFT®r all three collection processes

What type of biomass does this FEFTS use?

120
100
so B
60
40 ] C
‘w BN HE
o
Pellets Wood log Energy crops Agricultural Wood chips
residues

m 1st collection m2nd collection m 3rd collection

Figurel6. Classification of the submitted Scientific Paper8iomasdased on the
biomass typdupdated grgh containing all three collection proces¥es

Thetypes of biomass shown Figure 1@re used for energy production, mostly chemical and
then electricity (see Figure L7When referring to chemical energwe discussbiomass
derivedfuels such as solid, liquid and gaseous fuélshould be mentioned that in thérst
version of this document, in this category there was also a solution that produced mechanical
energy, however, this was corrected in the screening proceddraslightchange in the
percentages occurred during th& 8ollection process, with electricity losing 2% that was split
equally between the two remaining categories.

What is the energy type that it produces?

= Heat = Electricity = Chemical energy

Figurel?. Classification of the submitted Scientific Paper8iomasdased on
energy tye (updated graptcontaining all three collection procesyes
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During the f collection processpf chemical energy production equal papensre dedicated

to gaseous and solid fue(¢4 each), and 8 papers are dedicated to liquigels. With the
addition of new FEFT8om the 29 collection processhis categorization has changed as the
majority of solutions are on gaseous fuels (23 in total), followed by solid fuels (18 in total) and
liquid fuels (10 in total)During the 3 collection process, 2 new entries were about gaseous
fuels and 3 were not further categorized.

As shown in Figure 1&etechnologyused to producehemicalenergycarriersis by far solid
biomass conversiolf65.2%)(69.4%during the F collection process65%-2" collection
followed by biogas/biomethane productioi23.2%)19.4%during the F collection process
23.3%-2" collection) and liquid biofuels productio8%)(11.2%during the ' collection
process 8.7%-2" collection. It should be highlighted that with the addition of new FEFTS
during the 29collection processheat pumps were also listed as a technology used to produce
chemical energy carriers. These 3 FEFTS are hybrid solutions that cambarety of
technologies.

What is the specific technology used to produce
chemical energy carriers?
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40
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20
" ] —

Heat pumps Solid biomass Biogas/biomethane Liquid biofuels

conversion production production

m 1st collection 2nd collection 3rd collection

Figurel8. Classification of the submitted Scientific Paper8iomasdased on the
specific technologysedto produce chemical energy carri€tgppdated graph
containing all three collection procesyes

Regarding solid biomass conversion technologies, most of the papers submitted were not
specific on the technology used such as boilers or gasifiers but were more interested on the
positive impact the productiorand usage of biomass will have to the farmer and the
environment as wellThis occurred as well during th&*2and 3¢ FEFTS collection process

3.3.2.Energy Efficiency Improvement

Besides Clean Energy Supplgother important category is Energy EHéiecy Improvemat.

It can be seen from Figure 1Hat almost43%(over22%during the 2 collection process39%
-2 collectior) of the submitted papers were on Energy Efficiency measudesing the
previous update report, the analysis psategoryshowedthat most papersvere focused on
Efficient Tools, followed by Precision Agricultugficient Buildingsand Efficient Vehicles
However, during the '3 collection process 137 new entries were added. The efficient tool
category is still thedominant one followed by Conservation Agriculture and Precision
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Agriculture. The Conservation Agriculture category became theiggest category as in the
LINSOA2dza dzLJRF §Sa GKSNB gSNByQl Ylyeé SyiNmnRSa 2y
the resarchers.The detailed reults are presented inigure 19 From this Figure it is evident

that the majority of new FEFTS that were addedcribed efficient tool232new entries and

419in total).

What kind of energy improvement is this FEFTS?
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Figurel9. Classification of submitted Scientific Papers based on energy improvement
type (updated graplcontaining all three collection procesyes

Because the efficient tool category was the most dominant one, a detailed analysis of that
categorywasdone.Fgure 20 presents the breakdown of the efficient tools used. It is evident
GKIFIG GKS OFGS32NE fAaGSR Fa aGhdKSNE KIFa GKS Yl
that lots of Scientific Papers tend to present programs, algorithms and complete
methodologes on how to make a known procedure more efficient. These solutions were
thought of as tools but not in the traditional meaning but rather as a means to an Endl.

next most importantefficient took categoryis about irrigation efficient techniques folled

by efficient dryersDuring the 29 and 39 collection processs, we tried gathering FEFTS for
the categories that were left blank fropreviouscollection processs In this case, new FEFTS
were found for the refrigeratorgl during the 2 collection process and 5 during thé' 3
collection process)Whereas, articles dedicated to conveyors and milking machines have not
been found.
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What type of efficient tool is it?
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Figure20. Classification of the submitted Scientific Pajxased on the efficient tool
type (updated graplcontaining all three collection procesyes

3.3.3.So0il Carbon Sequestration

Atfter Clean Energy Suppaipd Energy Efficiency Improvement the last category is Soil Carbon
Sequestration (see Figufid). Regarding this category, the majority of the studies submitted
presentstrategies for soil carbon sequestration basedaamservation agriculture and CTF
methodologies These methodologies include strategies like no or minimum till as weltkhs
control traffic farming management tools. The reason why these technologies are of interest
for researchers is that they can achieve maximum results while mininfizihg\Y SNRE Q ST F2 NI
The next category is soil organic matter which consiststrategies that use compost and
harvest residues as soil organic matter enhanceménshould be mentioned that during the

2" collection process, the majority of new articesded were on soil and water conservation
techniques (7 new FEFTS added, 11 in tdbaljing the 3' collection process, 33 new entries
were dedicated to nutrient management practices thus making it the biggest category
surpassing the tillage category (2w entries). Also 23 new entries on Soil and Water
Conservation techniques were added, making the categ@riyn3anking. Regarding the Fire
Management category mFEFTS were found during th# &ollection processTheupdated
results are presented iAgure21.
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What carbon sequestration method is used?

60
50
40
30
20
| ]
; . -
Soil organic Tillage Nutrient Crop Soil and water  Grassland
matter (conservation management diversification conservation management
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Figure21. Classification of submitted Scientific Papers based on carbon sequestration
method(updated grapttontaining all three collection proces¥es

3.4.Environmental Assessment Results

A significant part of the survey that should bealysedis the environmental assessment
results, and more specifically the direct and indirect energy reduction achieved through the
submitted FEFTS.

Regarding the direct fossil energy reducti@giigure 22 the majority of the papers is about

electricity and fuel consumptioof tools and equipmenffF 2 f t 2 6 SR 0@ 0dzAf RAYy 3 Q2
consumption.From the results we conclude that electricity is the biggest energy consumer in
FANROdzZE GdzNBE 620K Ay (22fakSljdALIYSYy(d O2yadzyLIiAz
the next category with lots of energy being consumed agaiodts/ equipment and tactors

/ vehicles.As it can be seen from the updated graph no changes occurred regarding the

classification of the FEFTS.

Direct energy reduction
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electricity use cooling needs vehicles fuel equipment equipment fuel
consumption consumption  electricity consumption
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Figure22. Classification of the Scientific Papers based on direct energy reduction
(updated grapttontaning all three collection procesges
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Regarding indirect energy reductidhe results show that fertilizer reduction is the most
important indirect energy input that should be reduced, followed by tillage reduction, manure
and pesticide reductiofFigure 23 A minor change occurred during th&*ZEFTS collection
process were pesticide reduction became the third biggest category, surpassing tillage
reduction by 2 FEFTBuring the & collection process, pesticide reduction became thg 2
biggest category after fertilizer reductionhe results fom all three collection processes were
expected based oAgroFossilFree results of Dihht fertilizerscount forthe biggest indirect
energy consumption inpun agriculture Thus, itis an important subject for researchers to
analyseand try to find alernative ways for a more sustainable agricultukéso, the next three
categories, tillage, pesticide and manure reduction, together with fertilizer reduction
constitute the four basic pillars of indirect energy inpuibe detailed results are presented

in Figure 23

Indirect energy reduction
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Tillage Seed Fertilizer Pesticide Lime Manure Feed Medicine Animal
reduction reduction reduction reduction reduction reduction reduction reduction healthcare

1st collection 2nd collection 3rd collection

Figure23. Classification of Scientific Papers based on indirect energy reduction
(updated graptcontaining all three collection proces¥es

4. Conclusions

In the first phase of the project the initidentification of FEFTS providers and innovations
was achieved in order to set the baseline for the launch of the AgEnergy Plaiiaring the
second phase of the project the goal was to enrich the AgEnergy Platform in order for all the
categories to inelde solutions.

Atfter filling the survey for FHEIS and the initial screening process, &3entific Papers were
selected to serve as first inputs for the platform, for that corresponding category of FEFTS.
The records cover a wide range of available FEEGI®wlogies, either ready or under
development.After the end of the 2 FEFTS collectio@48 new Scientific Papers on FEFTS
were added Following this, during the"8FEFTS collection process, 257 new Scientific Papers
on FEFTS were added out of whiely were made public.

In total AgEnergy Platform hd®01 Scientific Papers on FEFTS out of the 1000 which is the
goal set in the GAhe final number of published Scientific Papers in the AgEnergy platform is
977. Summarizing the resulttom the 39 collection processrecords are submitted ir®
different languages and come fra8i different countries 68 Non-EU and 2 EU) The majorty
of the Scientific Papers submitted are about methodologies, procedures aliciegoon
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agiculturalfield practices and energy provision. The basic receivers for these FEFTS solutions

are farmers and their associations followeddxvisory servicepolcy makers andhdustry.
Furthermore, Energy Efficiency Improvemenevails over Clean Energy Supplyd Soil
Carbon Sequestration with most of the solutions being al@ffitient tools Regarding direct
energy consmption, electricity is the main contrilior followed by fuel consumption for tools
and vehicles. On the matter of indirect energy consumption, fertilizers are the leader followed
by pesticide tillageandmanure, thus confirming numerous studies on that matter.

Theoverallresults show us thatesearchon FEFTS technologiesvivid and researchers are
trying to produce resultthat would help in the defossilization of the agricultural sectdrhe
scientfic papersfrom all three collection processes were screened amdoaded to the
AgEnergy PlatformAll these solutiongrovide all interested stakeholders with valuable
information and guidancef upcoming technologies and strategiesvards a fossifree EU
agriculture.

It should be highlighted that with the update of this report, no major changes occurred in all
the analysed categories. This is due to the fact that from the creation of the AgEnergy Platform
repository, the methodology we followed was lime with the scientific trendsOur first
entries consisted of a big sample that was divided according to the number of results each
guery had. Thikedto the majority ofcategories in the AgEnergy Platform to include solutions.
During the second phasd the project this entries were enriched in order to include solutions
for categories that were still emptirhis procedure continukalsofor the 3¢ FEFTS collection
process.

In thefirst version of this report (2.2) a mockup cardshowinghow a FEFTS Scientific Paper
would look once submitted to the AgEnergy Platfowas presentedFigure 23hows a first
draft of the platform.

With the creation of the AgEnergy Platform all the FEFTS submitted duringlltbieree
collection processesere made public (after being screened). Figure 24 shows how a random
Scientific Paper on FEFTS is presented in the platform.

Figure24. Example of a published Scientific Paper on the AgEnergy Platform
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