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Transport Decarbonisation Challenge
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Figure 10.2 | Energy pathways for low-carbon transport technologies. Primary energy sources are shown in the far left, while the segrents of the transport system are in
the far right. Energy carriers and vehide technologies are represented in the middle. Primary pathvays are shown with solid lines, while dotted lines represent secondary pathways.
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Truck Decarbonisation

BEV Challenges:

JBER'Higher mileage requires bigger (more expensive)
batteries

NBER'Heavier loads require bigger (more expensive)
batteries

J0EE Bigger batteries require more powerful chargers
for which the grid is not ready

QR Strict requirements on the battery weight and
volume
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Battery Electric Trucks: Status Quo ~

JHEE'Around 400,000 Battery Electric Trucks
globally (as of 2024)

European stock of Battery Electric Trucks ;@«&f

22,000 cenex
nederland

JHEE'Most of them in China (360,000 or 90%) 20,000 —Trucks - Denmark
—Trucks - EU27

Trucks - France

JEEE'Big markets in Europe are Germany, 15,000 k
Trucks - Germany
France, the UK, the Netherlands, Norway .
. 10,000 —Trucks - Netherlands
and Switzerland —Trucks - Norway
5000 —Trucks - Sweden

Manufacturer market share by vehicle segment in 2025 —Trucks - Switzerland

® Buses and coaches
® Heavy trucks-rigid e
® Heavy trucks-tractor

® Medium trucks and vans 16.6% c::h:;:
(+0.8pp),
5.7%

38.9%

«==Tryucks - United Kingdom

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

Mercedes
19.6%

(+0.1pp)

31.7%

scanis YR 50 QEEE' Traditional players dominate the
' electrified heavy duty market

Volvo
13.6%

(+0.6pp)

71.0%

65.3%

Note: Values in parentheses denote percentage-point changes in market share relative to 2024.
THE INTERNATIONAL COUNCIL ON CLEAN TRANSPORTATION THEICCT.ORG ex I
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What is driving Heavy Duty electrification?

JEEE' Rapid drops in battery costs for
trucks

JEEE Policies to reduce emissions and
urban air pollution

JHEE' Requirements for larger companies
to report emissions:
- Streamlined Energy and Carbon
Reporting (SECR)
- Corporate Sustainability
Reporting Directive (CSRD) in the EU

Battery system costs (€, kWh™)

o N » O
0 0 O D
& 6 6 O

1,800

800

600

400

200

cenex

nederland

Projections for heavy ZET battery system costs
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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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New models from Volvo have spec sheet

ranges of 700 km.
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What’s next? P

2030 Outlook: scenarios broken down by electricity price and country; each circle represents cenex
a simulation with a daily-driven kilometer distance from 440 - 600km
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Data Variables: 2030: no truck subsidies; 50-100 EUR per tonne carbon pricing (see table); EVs pay 50-100% tolls (see table); 440-600km per day.

QEEE TCO parity with diesel was expected in the next few years for last-
mile, urban applications, even without subsidies. Longhaul
applications were expected to achieve parity a bit later.

SX| ¢/
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Today’s challenges

REEET Availability of electric trucks

JEEE" Access to financing (upfront costs remain high)

QEEE' Clarity on current possible range vs fleet requirements

JHEE' Reliable information on costs of truck and depot electrification
JEEE Timely & affordable access to grid connections

JEEE Availability of public and shared charging infrastructure

JEEE' Development of electricity market knowledge for lowering costs
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Today’s challenges

REEET Availability of electric trucks cenex
nederland

JEEE" Access to financing (upfront costs remain high)
1IN Clarity on current possible range vs fleet requirements KITE

BERN' Reliable information on costs of truck and depot electrification

JEEE Timely & affordable access to grid connections

1IN Availability of public and shared charging infrastructure TEIDE

JEEE' Development of electricity market knowledge for lowering costs
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Cenex tools

O cenex

Transition Stage

Filter tools by transition stage

Planning

Strategic planning for fleet
transition

Assesment

Evaluating current fleet and
infrastructure

Implementation

Executing transition strategies

Monitoring

Tracking progress and
performance

Optimization
Refining strategies for
maximum efficiency

Home

About Contact

Sustainable Fleet Transition Tools

Comprehensive solutions to help fleet owners make the transition to sustainable

transport

A collaborative initiative by

b

cenex

> N7,

Light Commercial

Passenger Cars
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enex: cenex

NeX] /
7EIRUCK

KITE

Key Infrastructure for Truck
Electrification - A free to access tool for
estimating the total cost of ownership
(TCO) of battery electric trucks,
providing financial clarity for logistics
fleet operators across Europe.

Optimization Planning

0

cenex

s I
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nederland

b

Heavy Goods

b

cenex

NEVIS

NEVIS

National Evaluation of Vehicle
Infrastructure Solutions - A
comprehensive tool for analyzing and
planning zero emission vehicle
infrastructure across the UK.

Monitoring Planning

cenex

22:] Vs

Buses Special Purpose

o  Freemium |

cenex

NEVIS

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

O .9

n
ZeneX,  cenex

https://cenex.cademy.io/

or
[=]

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

https://cenex-tools.io/

2

JHEE Heavy duty, passenger cars, micromobility,
shared mobility, etc.

JEEE' Many tools are free, created from research
projects

JEER Online course for Continuous Professional
Development or general learning
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KITE — Key Infrastructure for Truck Electrification

JHEE' Target audience: %@é
Logistics operators in small companies (<20 trucks) cenex
nederland

who are planning to electrify their depots

Preparation Implementation Operation

JHEE Fully online, no downloading of executables

"ER0 Free to access * Assessment * Grid extension  Maintenance
o charging needs * Retrofit of electrical e Billing and access
o possible solutions connection management
o existing loads and * Cable laying
infrastructure * Charge point
* Contact grid company acquisition
* Place order * |nstallation and

Commissioning

Position of KITE in the
process flow of electrification
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KITE — what can it be used for?

JEEE" Check the average capabilities of various types
of electric trucks Wwe

cenex

JHEE' Estimate the truck charging infrastructure nederland

required
JEEE Estimate the total cost of ownership (TCO) Ei‘:ﬁg;ﬁ:
How much .
operations
BERN' Identify truck routes where the TCO of electric does it all pd
. How much ana env
trucks is low , cost? benefi
| charging enefits
. Which infra &
SEER" Match truck with lowest TCO route. electric .
electricity?
truck for a
mission?
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KITE — process flow
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Fleet decarbonisation B Banoftt
St ra tegy tOOI Select your vehicle type you would

like to run a calculation against.

The fleet decarbonisation tool supports fleet manager in assisting logistics companies
transitioning to electric trucks. Using fleet details as input, it estimates the quantity,
power capacity and the costs of investment of the charging infrastructure required at

A Fine tune
their depots.

B 1 agree with the terms of use

Fine tune your
results with the

Continue = Reset & start again = available
parameters.
Partners
k
cenex o
nederland CE@NEX
Charge’ insid
Fleel comp
financial P2

@ Units  Engish = ~

& Daily
distance

Enter the estimated
daily distance for

the selected vehicle
to calculate a result.

i Calulator

Select your vehicle type you would
like to run a calculation against.

information
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KITE — main advantages and limitations

Advantages

JEERIncludes many features

QEER'Infra sizing

JRER'TCO

QBN Grid upgrade estimation
NHEE Battery salvage

HEEE" GHG emissions

QEER' Default values for many European
countries

QEEE' Highly customisable for local
requirements

Limitations

JEER Mainly focused on depot charging
at a single depot.

2080 No national and sub-national level
subsidies

JEEE' Does not consider time-of-use
tariffs, V2G or stationary battery
storage
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KITE — Analysing the results

JEEE" Upfront costs of battery
electric trucks remain 1.5 to 3
times as high as diesel.

JEEE' Battery replacement is needed
around 7 to 8 years

JEEE TCO per km is very sensitive to
1) Lifetime of operation
2) Electricity price
3) Discount rate

Costs (Euro)

900000

800000

700000

600000

500000

400000

300000

200000

100000

0

-100000

W Year
W Electricity cost

W Battery replacement cost

Down payment
in first year

6

B Down payment

W Battery scrap value

B Maintenance cost - trucks

7

Annualised cash flow

Loan repayment

over 5 years

|
8 \
Time (years)

B Annual payments on principal B Interest payment

7

Battery
replacement after
.5 years

Electricity +
Maintenance and

/ repairs over 15 year
lifecycle

Battery salvage + scrap value

W Maintenance cost - chargers M Repair cost

cenex
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KITE — Sensitivity of etruck TCO — UK case study

BEER' TCO/km is sensitive to various
parameters

J0EE' Longer lifetime, lower
electricity price, higher discount
rate and higher km driven all
reduce the TCO.

JEER' TCO/km is most sensitive to
lifetime and electricity prices

JEEE'Actual TCO is very sensitive to
km per year, effect less visible
per km

Parameters

Lifetime

Electricity price

Discount rate

Annual km driven

£ )

ot

(§

B Increasing parameter value cenex

B Decreasing parameter value

\\\ \

14

A
(€

We

cenex

nederland

db 09 Qﬁ
Total Cost of Ownership
(£/km)
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KITE - Main takeaway messages

W

«

s

cenex
HEEE'Battery electric trucks are close to diesel in total cost of ownership. For some fleets, battery ('Y
. . - - &
electric is cost competitive. (S
cenex
nederland

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

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

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

JEEE' 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.

QEEE" The KITE tool is freely available to help with planning for electrification.

eX]| /i
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Today’s challenges

REEET Availability of electric trucks cenex
nederland

JEEE" Access to financing (upfront costs remain high)
1IN Clarity on current possible range vs fleet requirements KITE

BERN' Reliable information on costs of truck and depot electrification

JEEE Timely & affordable access to grid connections

1IN Availability of public and shared charging infrastructure TEIDE

JEEE' Development of electricity market knowledge for lowering costs
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TEIDE — En route charging

Coverage

Are we enabling all drivers
access to equitable EV
charging?

Will we meet peak demand
without queues?

EV adoption rate

Installation

Utilisation

Competition (existing chargers) Land suitability, accessibility

and planning

How many EV driver pass, visit or
stay at or near this location

Pavement widths (on-street
charging only)

Will drivers want to or need to
charge there?

- Do they have other cheaper
charging arrangements? e.g. home
charging.

- Is the site safe, well-lit and have
accessibility provision?

Grid connection costs,
distance to substation

nederland

eX] ¢ nmm
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TEIDE — Tool for Evaluating Infrastructure Deployment En

£ iy,
Route s
cenex
10BN Purpose: we
To forecast the energy-based utilisation of ngdeefrigz(d
chargepoints installed at en route locations (journey
charging).
4 . -
101 Target audience: If you put chqrgepomts at this
CPOs who are planning public charging infrastructure en route location, what (energy
for passenger vehicles and Heavy-duty vehicles based) utilisation will you get
now, and in the future.”
J00R Outputs: / f
QEEE" Future chargepoint utilisation.
HEEE" Average daily charging sessions.
QEEE" Annual energy delivered.
SEEE" Annual margin for the site.
X[ (i
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TEIDE — what can it be used for?

IIlN'Show how utilisation might vary throughout the day and year (data
permitting). nederland

BIIll'Provide recommendations of top locations to site en route charging.

B8R0 Inform on offer for wider retail revenue.

But TEIDE will not
BIIBN'Say how feasible it is to put charging there (e.g. grid connection).

BIiIBN'Provide the business case for charging (other tools do this).

X[ /
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TEIDE — how it thinks?

Site Location

Nearby vehicle trip
counts

nederland

Passing EVs

Current & future EV
uptakes

Passing EVs that
need to charge

‘Need to charge’

Trip origins and length factor
EV Range Passing EVs th
Off-street parking % el SV el

: will charge
Near home charging ‘Will charge’ factor -

Daily required
Nearby chargepoints energy profile
Site ‘additionality’ Energy required per
Drivers’ willingness to charge
divert Chargepoint usage data v

Cap due to utilisation Chargepoint
profile Utilisation by year
SX]|
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TEIDE — modelling of driving behaviour when looking for
charging with survey data

Q: On average, what percentage state of charge would you typically seek to charge
your vehicle to whilst en-route charging?

0-10%
11-20%
21-30%
31-40%
41-50%
51-60%
61-70%
71-80%
381-90%

91-100%

cenex

nederland

N =332

Inputs for:

* % of drivers that can charge at or
near home.

* Willingness to divert their journey to
charge (and distance).

* How much they recharge by.

0%

10%

20%

30%

40%

50%

60%

70% 80% 90%  100%
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TEIDE — example site at the British Motor Museum

. Daily EVs that may charge at site — no
future competition
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TEIDE — example site at the British Motor Museum

cenex
.
Chargepoint cenex
energy profile nederland

(kWh)
W] — - _ - - ) S
=] =] =] =] =] =] =] =] =] =] =] =] =] =] =] =] =] =] =] =] =] =]
=] =] =] =] =] =] =] =] =] =] =] =] =] =] =] =] =] =] =] =] =] =]
i J J J J J i ! i J

- 2024 2029 == 2034 2039

Required 50kW

Chargers in each e e D o e i B B N
isochrone at 20%
utilisation

W 1: Omin to 5min 2: 5min to 10min W 3: 10min to 15min
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TEIDE — main advantages and limitations

Advantages

JEEE Traffic-flow based assessment of
sites

QEER Adjustable for EV adoption forecasts
(optimistic to pessimistic)

QHEE" Applicable to passenger vehicles ans
well as Heavy Duty

JERN'Easy replication to new locations
(countries), and scalable for batch
processing of sites

Limitations

JEEE Validation done at a few sites, but
that is not generaliseable to all
locations

QEER' Currently enabled only for UK and
NL

JEEE Does not consider grid connection,
etc. factors for site feasibility study
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TEIDE — where can | get one?

SaasS

Consultancy

TEIDE
subscription

| i —
.‘. o

Utilisation per location,
site ranking

-‘; \ :

List of locations
+€

/1‘/)})/‘
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TEIDE - Main takeaway messages

JHEE' Site selection for truck charging is challenging

JHEE' There are not a lot of e-trucks now, and these sites are expensive to install
QEERE" Utilisation is critical for a successful business case

JHEE Some other factors are important too, but Location, Location, Location

JEEE A site that expects high utilisation does not mean the site is feasible. But it is the necessary
pre-requisite for an economically sustainable charging plaza.

JEEE' The TEIDE tool can help estimate utilisation at a given site.

NN

e

cenex
nederland
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