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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.

o
O
2
-
O
<
oc
-
7]
(o]
<
LLl
—
-
o
<
o
o

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
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ApEon Xpnon evepyelag otnv unaibpla yewpyia otnv EE:
Mo KPLTIKA) OVOOKOTINON HE TIPOTELVOPEVA UETPA
EVEPYELOKNG amodoong Kal UOBETNON AVOVEWGCLUWY
TINYWV EVEPYELOG

KUpla anoteAécpata
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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
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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
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