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Energy used 
in Vehicle 

Europe / 
abroad 

Well-to-Tank Paths Abbreviation 

E-Diesel from 
Fischer-
Tropsch pro-
cess (FT) 

(Figure 14) 

Imported 
to Europe 

E-Diesel from PV, atmospheric CO2 
(DAC), power-to-liquid plant (FT), all 
in MENA, import through same infra-
structure used for fossil fuels 

FT-PV-MENA (DAC) 

Produced 
in Europe 

E-Diesel from PV, CO2 from concen-
trated industrial source, power-to-liq-
uid plant (FT), all in Europe 

FT-PV-EU (CC from Ind.) 

E-Diesel from Wind onshore, CO2 
from concentrated industrial source, 
power-to-liquid plant (FT), all in Eu-
rope 

FT-Wind On. (CC from Ind.) 

E-Diesel from Wind offshore, CO2 
from concentrated industrial source, 
power-to-liquid plant (FT), all in Eu-
rope 

FT-Wind Off. (CC from Ind.) 

Hydrogenated 
Vegetable Oil  
(HVO) 

(Figure 15) 

Imported 
to Europe 

HVO from rapeseed or used cooking 
oil (UCO), electricity from PV, all in 
MENA, import through same infra-
structure used for fossil fuels 

HVO-PV-MENA (Rapeseed oil) 
HVO-PV-MENA (Used oil) 

Produced 
in Europe 

HVO from rapeseed or used oil, elec-
tricity from PV, production in Europe 

HVO-PV-EU (Rapeseed oil) 
HVO-PV-EU (Used oil) 

HVO from rapeseed or used oil, elec-
tricity from wind onshore, production 
in Europe 

HVO-Wind On. (Rapeseed oil) 
HVO-Wind On. (Used oil) 

HVO from rapeseed or used oil, elec-
tricity from wind offshore, production 
in Europe 

HVO-Wind Off. (Rapeseed oil) 
HVO-Wind Off. (Used oil) 
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Wind Onshore

Wind Offshore

Solar

Grid Charging 
Station

 

Figure 11: Supply of re-
newable energy for bat-
tery electric vehicles 
(BEV). 

 

Refuelling 
Station

 

Figure 12: Supply of re-
newable energy in the 
form of hydrogen (H2) 
fuel cell electric vehi-
cles (FCEV). 
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Figure 13: Renewable energy for vehicles with internal combustion engines (ICE) using renewable methane (CH4). 
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Figure 14: Energy supply paths for vehicles with internal combustion engines (ICE) using E-Diesel. 
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Figure 15: Energy supply paths for vehicles with internal combustion engine using hydrogenated vegetable Oil (HVO). 
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Insertion: Alternative Drives for Construction, Agricultural and Forestry Machinery 

Alternative Drives for Construction, Agricultural and Forestry Machinery  

In the EU, several million machines are used in construction, agriculture, forestry and mining. This machine 
class needs to be decarbonized as all other energy consuming sectors. As in heavy-duty road transport alter-
native drive technologies must be made available.  

The energy and power requirements of this group of machines vary greatly depending on the application and 
size of the machine. As in the road sector, it is also the case that small and light machines can be easier 
converted to battery-electric rather than heavy construction machines or agricultural vehicles that often have 
very high operating hours and high power requirements.  

If high performance must be achieved, fuels with high energy density have an advantage such as liquid biofuels 
and future E-Fuels. An example of this are agricultural machines such as harvesters, which are in use 24/7 
during the harvest season and depend on fast refueling. The conversion to these fuels is easily possible ,since 
vehicle technology and fuel supply do not have to be adapted or only insignificantly. The refueling is an important 
factor with these machines, as they are usually refueled on site and cannot drive to loading points/gas stations. 

Overall, the choice of decarbonization option will depend on the specific needs of the application, including 
factors such as power requirements, range, availability of infrastructure, and cost considerations. Each option 
has its own set of advantages and disadvantages, and a careful analysis of these factors will be necessary to 
determine the most appropriate solution for a given application. 

The table below gives a general overview on decarbonisation options for heavy machinery: 

Option Advantages Disadvantages Availability of Technology 
Battery Elec-
tric Drives 

Zero tailpipe emissions 
(TTW), low noise levels, high 
torque at low speeds, lower 
operating costs, potential for 
energy recapture through re-
generative braking 

Limited range and charging 
time or complex battery ex-
change, limited availability of 
charging infrastructure, 
heavy batteries that can af-
fect weight and balance, high 
upfront costs 

Battery electric drives are 
commercially available for 
some heavy machinery appli-
cations, further development 
is needed to improve battery 
technology and charging in-
frastructure for larger and 
more powerful machinery 

Hydrogen 
Fuel Cell 
Drives, hy-
drogen com-
bustion en-
gines 

Zero tailpipe emissions 
(TTW), potential for long 
ranges and fast refuelling 
times, water is the only by-
product 

Limited availability of hydro-
gen refuelling infrastructure, 
high upfront costs of fuel 
cells and hydrogen storage 
tanks, hydrogen production 
can be energy-intensive and 
may rely on fossil fuels, com-
plexity of fuel cell technology  

Hydrogen fuel cell drives for 
heavy machinery are in the 
development phase. Signifi-
cant progress has been 
made in recent years, but 
further research is needed to 
allow scale up to heavy ma-
chinery 

Biofuels Biofuels have very low 
greenhouse gas emissions 
and can be used in existing 
internal combustion engines, 
widespread availability of bi-
odiesel and ethanol, signifi-
cant emissions reductions on 
WTW basis 

Limited availability, must be 
efficiently integrated into crop 
farming and feedstock pro-
duction, otherwise conflicts 
with food production, land 
use and problems with mon-
ocultures. 

Biofuels are already widely 
used in internal combustion 
engines especially in the ag-
ricultural sector. Supply infra-
structure and engine technol-
ogy exists and is fully 
developed 

E-Fuels E-fuels are compatible with 
existing internal combustion 
engines, significant emis-
sions reductions compared 
to fossil fuels on WTW basis 

Production costs, limited 
availability of fuel production 
infrastructure 

E-fuels are still in the early 
stages of development. Pro-
duction of smaller quantities 
of E-Fuels is in place, re-
search and development is 
needed to scale up produc-
tion and make it more cost-
effective. Supply infrastruc-
ture and engine technology 
exists and is fully developed. 

  assessment varies depending on the specific application and implementation. 



 
Page 77 of 96 

 

Renewable Long-Haul Road Transport  
Considering Technology Improvement and European Infrastructure 

The table shows that for example battery electric drives may be an option for machinery used in urban 
environments, if there is direct access to charging infrastructure eg. at the construction site itself, while 
biofuels or later E-Fuels may be a better option for machinery used in areas and locations with limited 
charging infrastructure. 

Summarizing, decarbonizing construction and agricultural machinery requires a multi-faceted ap-
proach. There is no one-size-fits-all solution and different decarbonization options will be better suited 
for certain applications and circumstances. It is therefore important to adopt a technology-open ap-
proach to decarbonize the sectors of construction and agricultural machinery. This allows for flexibility 
and the ability to tailor solutions to specific needs and circumstances. As a consequence, emissions 
in this vehicle class must (just like all other classes) be assessed based on a well-to-wheel (WTW) 
basis. 
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Further, the research, development and commercialisation of the new technologies for battery electric 
trucks (BEV) and trucks running on hydrogen (H2) (e.g., hydrogen internal combustion engines (ICE), 
liquefied hydrogen or liquid organic hydrogen carriers LOHC) must be intensified. At the same time, 
fair regulations allow that research, development and commercialisation in the field of trucks with 
internal combustion engines (ICE), related technologies and the related fuels (Bio CH4, Syn. CH4, E-
Diesel/HVO, hydrogen) to be pursued further. 
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