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Figure 10.2 | Energy pathways for low-carbon transport technologies. Frimary energy sourcas are shown in the far left, while the segments of the transport system are in
the far right. Energy carriers and vehide technologies are represented in the middle. Primary pathways are shown with solid lines, while dotted lines represent secondary pathways.
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Battery Electric Trucks: Status Quo

REEN'Around 400,000 Battery Electric Trucks
globally

REEE' Most of them in China (360,000 or 90%)

RERR Big markets in Europe are Germany,
France, the UK, the Netherlands, Norway
and Switzerland

Manufacturer market share by segment for full year 2024 with brackets showing the change In the market share In
percentage polints relative to full year 2023

® Buses and coaches
® Heavy trucks - Rigid 31.1%
® Heavy trucks - Tractor

©® Light and medium trucks
Scanla

(+1.6pp),

Mercedes
19.6%

(-1.40pp)

Source: International Council on Clean Transportation, European Heavy Duty Vehicle
Market Development Quarterly 2024

12.4% 2.4%

European stock of Battery
Electric Trucks
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30,000 —Trucks - Denmark
20,000
10,000 —Trucks - EU27
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Trucks - France

2010
2012
2014
2016
2018
2020
2022
2024

Source: International Energy Agency Global EV Data Explorer (accessed July 2025)

REEN' Traditional players dominate the
electrified heavy duty market
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What is driving Heavy Duty electrification?

REEN' Rapid drops in battery costs for trucks

HEER' Policies to reduce emissions and urban cenex

nederland
air pollution Projections for heavy ZET battery system costs

BEEE' Requirements for larger companies to R 1:22 [P e —— o
report emissions: £ o _:All,N=1,104,R2_=0.49 _ E;
- Streamlined Energy and Carbon $ 200 ] :jfe::jc"k‘;‘;“?’;j;fzofs‘j'sg 0 : z
Reporting (SECR) % 1,000 H — Others, N = 455, R? = 0.4 3 gg 100
- Corporate Sustainability Reporting § 0
Directive (CSRD) in the EU ¢ il
o 200

2010 2015 2020 2025 2030 2035 2040 2045 2050
Time in years

Source: Link, S., Stephan, A., Speth, D. et al. Rapidly declining costs of truck batteries and fuel
cells enable large-scale road freight electrification. Nat Energy 9, 1032-1039 (2024).
https://doi.org/10.1038/s41560-024-01531-9
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What’s Possible Today

New models from Mercedes Benz, Scania,
Renault and MAN have spec sheet ranges of

600 km.
BEEN' BEV range: easier to cover existing urban 2022 2025 ¢
and regional delivery fleets with lower : -
; Regional delivery 'I¢ I Long haul " cenex
mileage nederland
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. N . > | [
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Source: Tol et al, Techno-economic uptake potential of zero-emission trucks in Europe (2022)
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W h a t S n e xt : Source: Hoekstra, A., Alkemade, F. Using learning curves to guide the energy transition with the example of heavy
e electric trucks. npj. Sustain. Mobil. Transp. 2, 14 (2025). https://doi.org/10.1038/s44333-025-00029-5

cenex
nederland
Traditional diesel truck 1%t generation eTruck 2™ generation eTruck 3d generation eTruck
Diesel motor, gearbox, driveshaft, differentials, Diesel motor and tanks replaced by electric motor Multiple motors close to the wheels free up space  Battery replacing ladder frame creates space
diesel tanks, ladder frame and batteries and reduce truck weight by up to 2500 kg and reduces truck weight by up to 1000 kg

WL, Without purchase subsidies

I8N Technological improvements: A - .
Truck architectures, holistic design approach = -
oo BRY, | e
. 2027 E | i i
REEE' Operational Improvements: ! ; 5 |
2026 1 - \ !
. . . . | | | M
Replanning/optimised fleet routing - i E - -
Smart management, predictive maintenance - 5 ; : Source: Basma et al, Electrifying
: I I | Last Mile Delivery - A total cost of
2023 ; | | | ownership comparison of
. . . .. " ﬂ ‘_ “ battery-electric and diesel trucks in
BEER' TCO parity with diesel is in the next few years for o Bl D WL Europe, 2022
last-mile, urban applications, even without subsidies. ol ——
LonghaUI applications Wi” be Iater but aISO imprOVing z:::erletqu:k::the:;dbxtiZ;fE::;:azt;::z:(;:vetotal cost of ownership parity relative to Nex ”llll'

7EIRUCK




/ NEAN;

Today’s challenges

RERN' Availability of electric trucks
nederland
BEBR' Access to financing (upfront costs remain high)
RERN' Clarity on current possible range vs fleet requirements
RERE' Reliable information on costs of truck and depot electrification
169
REEE' Timely & affordable access to grid connections

RREE' Availability of public and shared charging infrastructure

RREE' Development of electricity market knowledge for lowering costs

NeX]
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Cenex tools

o ce n ex Home About Contact

Sustainable Fleet Transition Tools

Comprehensive solutions to help fleet owners make the transition to sustainable
transport

A collaborative initiative by

@ . U

Login

Transition Stage
Filter tools by transition stage
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Passenger Cars Light Commercial
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Heavy Goods
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Buses Special Purpose
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Implementation

Key Infrastructure for Truck

National Evaluation of Vehicle

Executing transition strategie
Focuiing imnslion siegies Electrification - A free to access tool for Infrastructure Solutions - A
estimating the total cost of ownership comprehensive tool for analyzing and
(TCO) of battery electric trucks, planning zero emission vehicle

Monitorin
Tra )

Optimization
Refining strategies for
maximum efficienc

providing financial clarity for logistics
fleet operators across Europe.

Optimization Planning

| Free

Cgl

c

infrastructure across the UK.

Monitoring Planning

9
enex

Car Park EVI Calculator

A specialized tool for calculating
Electric Vehicle Infrastructure (EVI)
requirements for car parks. Helps
planners determine optimal charging
point numbers and types based on car
park usage patterns.

Implementation

Planning

-~

ccccc <8

CIBCAT

Q.09
cen

o
[=]

REEE' Range of digital tools to help with various
stages of fleet decarbonisation

https://cenex-tools.io/
https://cenex.cademy.io/

2

REEN' Heavy duty, passenger cars, micromobility,
shared mobility, etc.

EEEE Many tools are free, created from research
projects

REEE' Online course for Continuous Professional
Development or general learning

NeX]
7EIRUCK .




(1

ex (M . in br ie f Medium Freight T ftwks. ;s;;a-; —
7EIRUCK -

cenex

REEN' European EU-funded project on medium freight nederland

haulage

BEEN' Various innovations from charging, digital tools
and business models

. . . 3 Use Cases 0 + _ Greening Urban and
BEBE' Includes demonstration in 3 countries 4 ‘h;lgi m gl Sub-urban Logistics

172

BEER' Cenex’s role (UK + NL) as a knowledge partner veblo ompontats

delivery between
twi production sites

@ Foresting market
k) replenishment

Decarbonising
fleats

London

Transport logistics
from the main depot
to the satellite depot,
followed by last-mile
deliveries
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KITE — Key Infrastructure for Truck Electrification

REER' Developed as part of NextETruck cenex
nederland

REEN' Fully online, no downloading of executables

Preparation Implementation Operation

BEEN' Free to access

BEEN' Target audience: Logistics operators in small * Assessment * Grid extension * Maintenance
. 173 o charging needs * Retrofit of electrical * Billing and access
companies (<20 tI’UCkS) o possible connection management
solutions * Cable laying
REEN' Knowledge pre-requisite: Requires o exu;tmg loads . Char'ggtr:)omt
. . . an acquisition
understanding of fleet operations, shift patterns, infrastructure « Installation and
charging concepts, cash flow curves, total cost of * Contact grid Commissioning
. compan
ownership concept . Place order

Position of KITE in the process
flow of electrification

NeX] /
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KITE — what can it be used for?

REEE' Check the average capabilities of various types
of electric trucks

REER' Estimate the truck charging infrastructure
required

REEE' Estimate the total cost of ownership (TCO)

REER' Identify truck routes where the TCO of electric

r I Review
much

cenex
nederland

trucks is low I fl nanci
IBEE' Match truck with lowest TCO route. W mUCh does it als,
electri chargi all operati
ctruck ng cost? ons
for a infra & and
missio electri NexXenman
n? city? 7L Behefit
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KITE — process flow
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Fleet decarbonisation T
strategy tool cenex

] Sl : nederland
like to run a calculation against. & Daily
The fleet decarbonisation tool supports fleet manager in assisting logistics companies distance
transitioning to electric trucks. Using fleet details as input, it estimates the quantity, Enter the estimated
power capacity and the costs of investment of the charging infrastructure required at i Finetune daily distance for
their depots. the selected vehicle
Fine tune your
| agree with the terms of use to calculate a result.
- =g results with the
Continue - Reset & start again = available
parameters.
i Calulator
Partners Select your vehicle type you would
k like to run a calculation against.
cenex
nederland CEMAEX
fleetinsights
l.n’forﬂw
Charger NS g

Fleet comf
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KITE — main advantages and limitations

Advantages

BEERIncludes many features
BEENInfra sizing
IERRTCO
HEBN' Grid upgrade estimation
BARN' Battery salvage
HEEE' GHG emissions

QERR' Default values for many European
countries

REER' Highly customisable for local
requirements

Limitations
| cenex

BEEN Mainly focused on depot charging nederland

at a single depot.
HEEN' No national and sub-national level

subsidies
HEEN' Does not consider time-of-use

tariffs, V2G or stationary battery

storage

NeX|
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KITE — Analysing the results

REEE" Upfront costs of battery

Costs (Euro)

-100000

H Year

B Electricity cost

W Battery replacement cost

Down payment
in first year

Annualised cash flow

6

m Down payment

W Maintenance cost - trucks

W Battery scrap value

900000
electric trucks remain 1.5to 3 800000
times as high as diesel. 700000
600000
RERR' Battery replacement is
needed around 7 to 8 years R
400000
BEEN' TCO per km is very sensitive to 300000
1) Lifetime of operation 00000
2) Electricity price
3) Discount rate 10000
0 R

7

Loan repayment
over 5 years

cenex
nederland

Battery

7.5 years

replacement after

/

Electricity +
Maintenance and
repairs over 15 year
lifecycle

14

|
8 \
Time (years) Battery salvage + scrap value

W Annual payments on principal B Interest payment

W Maintenance cost - chargers M Repair cost
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KITE — Sensitivity of etruck TCO — UK case study

B Increasing parameter value

BIEN' TCO/km is sensitive to various B Decreasing parameter value £y

parameters (WE

cenex
o nederland
BN Longer lifetime, lower Lifetime _
[72]

electricity price, higher discount 3

rate and higher km driven all £ Electricity price -

reduce the TCO. g

o
_ . Discount rate -

BEEN TCO/km is most sensitive to

lifetime and electricity prices

Annual km driven I

BEER'Actual TCO is very sensitive to

km per year, effect less visible . . .

per km o NG NS o

Total Cost of Ownership
(£/km)
NeX|
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Main takeaway messages

REEE Battery electric trucks are close to diesel in total cost of ownership. For some fleets, battery
electric is cost competitive.

BEEN' The main reason is lower cost per electric-km.

BEEN' The number of fleets for which battery electric trucks are cost competitive will increase.

BIRN' TCO/km reduces with longer lifetime, lower electricity prices and longer annual distances.

W00 There is considerable scope for further reduction in TCO of battery electric vehicles due to
vehicle design improvements, battery cost reduction and digitalisation/optimisation of route-

planning.

REEN' The KITE tool is freely available to help with planning for electrification.

cenex

nederland
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Special Issue on Zero Emission Buses

Special Issue

Zero Emission Buses for Public

Transport

Message from the Guest Editors

In this Special Issue, Zero-Emission Buses for Public
Transport, we aim to present the |atest developments
towards zero-emission buses. We invite original
research papers in the following areas:

- Bus powertrain optimisation;

- Bus charging and fuelling infrastructure;
- Infrastructure planning for zero-emission buses;
- Route planning and scheduling for zero-emission

- Energy storage systems for zero-emission buses;

- Case studies on zero-emission bus deployment;

- Developments in technical standards and tendering
requirements in zero emission buses;

- Emerging business models for zero-emission buses;
- Life cycle assessments and environmental impacts of

buses;

zero-emission buses.

Guest Editors
Dr. Rishabh Ghotge

Prof. Dr. Omar Hegazy

Dr. Thomas Geury

Deadline for manuscript submissions

A

October 2025

=

World Electric
Vehicle
Journal

an Open Access Joumnal
Published by MDPI

Impact Factor 2.6
CiteScore 5.0

e e
%:&-ﬂ#
mdpl.com/si/220073

World Electric Vehicle Journal
Editorial Office

MDPI, Grosspeteraniage 5
4052 Basel, Switzerland

Tel: +4161683 77 34
wavj@mdpl.com

mdpi.com/journal/
WE\J'

HEBE' KITE tool validated in peer reviewed publication -
cenex
nederland
BERR' The bus sector is further ahead in electrification

and there is lots to learn

REBE' Please get in touch if you work with Zero
Emission Buses

180
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