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- ABOUT PNO — The Group

PNO CONSULTANTS
From our start-up roots, we have grown to become EUROPEAN

MARKET LEADER IN FUNDING AND INNOVATION SERVICES
with offices in 8 EUROPEAN COUNTRIES.

Our company is connected to a GLOBAL NETWORK OF NATIONAL
AND REGIONAL CREATIVE PARTNERS: multinationals, start-ups,
RTOs and universities as well as sector and public organisations.

KEY BUSINESS FOCUS

* RD&I STRATEGY design with recent insight in technology, market
and policy trends

* OPEN INNOVATION : tap into external innovations and partners,
by building collaborative projects and scouting solution providers
and potential partners

* FINANCE: securing and funding projects through
co-development, business modelling, grants, finance and realisation

«&F Founded in 1985

@ Offices in 9 countries

o8 2000+ direct clients

= 10.000+ organisations network

é Over € 1 billion total funding value

@ Success rate 3 times higher than average

Partners PNO

GIA Sweden, Sweden
www.giasweden.com

BMGZ, USA
www.bmgzstrategies.com

Rodl & Partners, Central and East Europe m‘o@
www.roedl.com

( ciaoreen |

Innovation & Public | | Innovation & Public
Funding Funding

A Akme

Grants EU Funded
Assurance Projects

The project has received funding from the European Union’s Horizon 2020 research
and innovation program under Grant Agreement N°101006681.
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ABOUT PNO — The R&D Advisory Team

PNO R&D ADVISORY makes innovation processes intelligence based, more focused, faster and

Strategic Technology Intelligence
and Analysis

Design Thinking

Business modeling and planning
Market research

Innovation scouting

Roadmap development

R&D process optimisation, portfolio
creation and co-development

funded.
Public funding and private finance
Strategic Effective
Intelligence & | R&D Process Analysis & Insights Open Innovation
Support tools | Assessment 7
for R&D | & Optimisation @ ‘}:
Technology and Technology

evaluation and
scouting Linking to
external partners

business outlook
R&D roadmaps

The project has received funding from the European Union’s Horizon 2020 research
and innovation program under Grant Agreement N°101006681.
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Liaison and cross-fertilization
ctivities.

Off-line

Solutions mapping. Open Competition. *
with

Brokerage events & workshops

Training events. Innovation finance services

i /
S Collaborator
inc. liaison with investors and other. 4. FUNDING -
Innovator

Scope: Identify and
analyse the availability of
zero emission vehicles for

long-haul freight
transportation

A

STEP 1

Google
=i
| | DRIVE10ZERD

[ ]

Free Desktop
Search, consulting
manufacturers

Scope and Approach

MARKET
INTELLIGENCE

wheesbee

Search within
PNO’s
proprietary

in
Q 323

Analysts in-
depth review of
the selected

Contacts

websites, s_:tarting and licensed vehicles and
from checking the tools their availability
status of the models status
identified in 2022
STEP 2

The project has received funding from the European Union’s Horizon 2020 research
and innovation program under Grant Agreement N°101006681.

Excel format
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Results Overview

enTrRANCE| Zero Emission Vehicles for Road Freight Transport — Update 2023

The analysis led to the identification of 160 different models, provided by 85 different manufacturers
divided between OEMs and retrofit solution providers. The total number of models takes into account both the
new ones identified and those updated compared to 2022, when 129 were selected.

Number of Models by "Fuel" Type Number of Models by Vehicle Type
FCEV; 33 Van; 40; 25%
Truck;
BEV; 116 120; 75%
BEV/FCEV; 11 . . . e .
Manufacturing / Production Location of the Identified Vehicles
Other EU l Non European Countries

Countries :

! 53
1
1
Status of the Identified Vehicles :
|
) _ Next to |
Uncertain status; commercialisation; |
14; 9% 36; 22% -
|
|
|

Next to 9 | .
production; : 4
On the market; 18; 11% I I o I
92; 58%
° 000 w0 ® 0%@@.0@%
The project has received funding from the European Union’s Horizon 2020 research 5

and innovation program under Grant Agreement N°101006681.
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Focusing on availability in Europe,
we have identified 99 different
models (with respect the 71
identified in the market analysis
done in 2022), provided by 58
different manufacturers.

Of these, 59 are already on the
market (delivered to customers),

22 are next to commercialization
(vehicles in production and delivered
to customers by the end 2024) and
11 are next to be produced (within
the next two years). 7 of the
identified models have been tested,
presented or designed but there has
been no further update.

Maximum vehicle weight (t)

Status on the market

Zero Emission Vehicles for Road Freight Transport — Update 2023
- Focus on Avallability in Europe

On the market . Next to production
* Y O L WV O NKOLAITRE w. O ! HYD2ON =B fcreenct
DUV&ER" HYZON O i’mnﬂﬂj}'_:nn-: cunnrnan | GEELY Y TERBERG ?
NIKOLAfTRE ﬂUA:HnNE DUV & zepp @ [I clwn|°9isli:si “ﬁ @ KAMAL .
r ! hyliko |
. Y= emar ofey = ESORO
FRAavio IDJ/A= :
Hyundai » i
Mpepper () Btz |
vV O L VO SCANLA CFOrce m ]
B yrevaur @ : MAN
257" GFOrce [0 Eihs B einride
GINAF m =" CENNTRO
[ V2 |
| (— DA — @
¥ SLSCTRA e ; KE®OU
_GFOrCE GINAF o
~ VOLYVO pwoinr ! HENGINIUS MAN
© emrucks eurore. KOIHRNANE |
12 = ORTEN
GINAF @ }‘ T=VVA | T
SEA S FUSO - N,
anc e | ursgommoror \'\\fE
@ IVECO ) ‘@- """""" i R3E ' U | o L
RENAULT ._""‘. . P — N reux i ACTCIVAL q i_ i ] me=—oms -
Voltlﬂqm AT |57 ) I i |E |
2023 5005 2027 i
Year of release on the market Pno's ::l.mm

The project has received funding from the European Union’s Horizon 2020 research
and innovation program under Grant Agreement N°101006681.
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entrance| Zero Emission Vehicles for Road Freight Transport — Update 2023
Out of the 99 identified vehicles, 76 are trucks (on which we will focus in this presentation).
Of these, 58 models are already on the market or will be marketed by end 2024.
Already Available or Next to Commercialization Identified Models in Europe, per Size (tonnes) and
Autonomy Range (km)
olvo lectric cania Series an stics Wisdom .
t gfmg‘;g::’. Re:ault Ef:eihcf_ " Ve EI“M:DAFXD])::I fvu?::\t Nikola TRE BEV. fvzon fyiaseres Nikola TRE FCEV Hvdro.zenTruck
GINAF eCity  QUANTRON Electric D e LT P ey - sHyliko .
ramo eTruc Heavy Duty *® QHM BEV . QUANTRON QHM FCEV,
Number of Trucks Available or Next to R FTk’ ______ w ___:;Ff[sfff{S_NjW pesignierk e T T Designark HC/MC Logistics NEW seppsolutions
Commercialization in Europe per Size 37 | VOLERVTmuds e VoLt _“"""“°"““" Trucks (1000 kwh)
- ’ e,
% ‘:;:::;E Scania P/L-Series ::::::::;’;:’;
B 5L o MAN eTGM : E-Forge EF26
g Rerlaulliil.| E—;:ch - .
= .
11 g .
6 E Volta Zero Ambient® Cenntro :Ma GaH .
4 = Smith Newton . Renault E-Tech D ZE
l 12 - ORT.EN.EIZU LF
. TEWA.Z,gt_ Electric T Eyye?,.St Hydrogen
>37.000 12.001-19.000 up to 12.000 26.001-37.000 19.001-26.000 FUSO _ORTENE7SAT BYDETM6
eCanter eJACTS p}\RGOdEV
ORTEN ET 35 Range® )
Nexl:ernI Humpback | | | -
I [ I l -
200 400 g (om) 600 800 mm

PNO's elaboration

The project has received funding from the European Union’s Horizon 2020 research
and innovation program under Grant Agreement N°101006681.
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- Focus on Avallability in Europe

Already Available or Next to Commercialization Identified Models in Europe, per Maximum Battery Size

(KWh) and Minimum Charging Time* (hrs)
® Zepp.solutions Europa .
DesignWerk BEV — Battery Electric Vehicle
HC/MC Logistics FCEV - Fuel Cell Electric Vehicle
(H2 Refuelling Time}
800+ L. .
Nikla TRE FEV ke Toe eV * The minimum charging
z e time specified per each
e | vehicle present in the chart
% PAFND[JFElecc  RegaulETechT Is related to the battery size
commoncamseve e considered. More vehicles
o Mercedes-Benz . .
g a00 Renault £-Tech DZE * ectros 300/400 mentioned in the chart have
- Volvo FL Electric .
'E E—Furc: Trucks Volvo FE Scania P{L—Series d Iﬁe re nt batte ry
% DAFF::I:E?;:ck: Ie::EN::%F;EEEECh GINAF.Trucks ORTEN 5180 X CO nfl g u ratl 0 n S an d
2 200 DAFC;:I\::::F:H cell Trucks ¢ @ 50{2800“ ORTEN E120.LF CO nsequently d Iﬁe re nt
Hyzon HyMas S« MAN eTGM charging times.

. m\;a:) ;;E:.QUANTRON QHM FCEV E-Trusks Europe ) ORTEN E75 AT

e Hyundai Xcient Fuel Cell .BYD E'TM 6. FUsO ORTEN EI35 Range Tevva 7‘5t Electric

HY:,[;; eon Hyliko  QARGO4EV eCanter Nextem.Humphack

| | | | | | [
; ; ; : ; A Y
Minimum charging time available (hrs) o
The project has received funding from the European Union’s Horizon 2020 research 3

and innovation program under Grant Agreement N°101006681.
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Already Available or Next to Commercialization Identified Models in Europe, per Minimum Charging
Time* (hrs) and Range (Km)

A

800 —

e QUANTRON QHM FCEV
® Zepp.solutions Europa

.
Hyliko
Nikola TRE FCEV
[

Hyzon HyMax Series
L]

KEYOU-inside
[ ]

600 — Nikola TRE BEV
.
Clean Logistics .
Ayuriant E-Foree Trucks DAF XD/.XF Electric
- .
o TEVVA HYDROGEN
Hyundai Xcient Renault E-TechDZE Mercedes-Benz
AQQ —+— o FuelCell . eActros 300/400

Scania R/S-5eries
¢ Volvo EL Electric R.enault E-TechT

DAF LF Electric Scania PfL-Series
. .

DAF CF Electric BYDETM 6 QARGO 4EV E|Ec‘tric
.

DesignWerk HC/MC
Logistics NEW
[)

.
DesignWerk
HC/MC Logistics

GINAF Trucks
.

.
Volvo FE QUANTRON QHM BEV

BEV - Battery Electric Vehicle
FCEV - Fuel Cell Electric Vehicle
(H2 Refuelling Time}

ORTEN E120 LF
L]

ORTEN E180 AX

Zero Emission Vehicles for Road Freight Transport — Update 2023
- Focus on Avallability in Europe

* The maximum range
specified per each vehicle in

the chart is related to the

minimum charging time
necessary to cover the
mentioned kilometers. More
vehicles in the chart have
different battery
configurations and
consequently different

200 * FramoeTrucks o QARGO QHD 50/280 . Nextem Fumpback i i
. : ORTEN ET 35 Rangs TEWA BEV . charging times and range
VDL FUsO Renault E-Tech ORTEN E75 AT .
Electric 2Canter D Wide ZE eXte nS I O n.
| | | | : | —
1 2 3 4 5 6 Jm 7
Minimum charging time available (hrs) ono's ::Omm
The project has received funding from the European Union’s Horizon 2020 research 9

and innovation program under Grant Agreement N°101006681.
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Maximum battery size (KWh)

ENTRANCE

Already Available or Next to Commercialization Identified Models in Europe, per Maximum Battery Size
(KWh) and Autonomy Range (km)

A

800

600+

400

200

Renault E-Tech T
Volvo FH Electrid®

Scania R/S-Series
.

\.J'olvo FM Electric

Mercedes-Benz

Design'.g'erk HC/MC Logistics NEW

.
(1000 KWh) Zepp.solutions

Europa

L]
DesignWerk
HC/MC Logistics

Nikola TRE FCEV
_____________________________ -

BEV — Battery Electric Vehicle
FCEV - Fuel Cell Electric Vehicle

« DAF XD/XF

Electric

QUANTRON EIHM BEV

Volvo FL Electric

EActros 300/400
Renault E-Tech D ZE
.

quanTrRon DAF CF Elsctric
Renault E-Tech QHM 50/280 ¢ Scania P/L-Series

D Wide ZEe® ®  ®Volvo FE Electric ]
ORTEN E180 AXe pDAF LF Electric

o Framo eTrucks
ORTEN E120 LF 2 Volta Zero Ambient

VDL BEV Trucks * MAN eTGM
.

ORTEN E75 AT, TEVYA7,5t Electric I
anntro
FUSO ORTENET3s ©BYDETME C&f

eCanter” QARGO 4Ev o CFLFull
Electric
Nextem HumpbackT

%INAF eTrucks

TEVVA 7,5t Hydrogen
L]
VDL H2 Trucks
.

@ Hyundai Xcient

E-Force Trucks
.

Toyota Fuel Cell
Trucks
[}

Hyzon HyMax Series
L]

QUANTRON QHM FCEV
.

Hyliko .
. Wisdom

Hydrogen Truck

|
200

400

Range (Km)

>

| |
600 800 'm
PNO

PNO's elaboration

The project has received funding from the European Union’s Horizon 2020 research

and innovation program under Grant Agreement N°101006681.

Zero Emission Vehicles for Road Freight Transport — Update 2023
- Focus on Avallability in Europe

* The maximum range
specified per each vehicle in
the chart is related to the
maximum battery size
necessary to cover the
mentioned kilometers. More
vehicles in the chart have
different battery
configurations and
consequently different range
extensions.

10
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' - News Compared to 2022 — Example 1

DAF XD/XF ELECTRIC @9

Power Supply | Battery
Gross Vehicle Weight | > 40 tonnes

Payload | -
Chassis / Body Type | Rigid, Tractor + Trailer
Power / Output Engine | 170-350 KW
Battery Size | 210-525 kWh
Charging Time | 80% in 45 minutes; 100% in less than 2 hours
Range | 300-500 km
Availability | Next to commercialization (late 2023 / early 2024)

Comment | Production and assembly started this year (2023) in
Eindhoven site. Vehicle already orderable. For the XD
version, 50 trucks ordered by Einride and 75 by Asset
Alliance Group.

The project has received funding from the European Union’s Horizon 2020 research 11
and innovation program under Grant Agreement N°101006681.



https://www.daf.co.uk/en-gb/trucks/new-generation-daf-electric
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HYLIKO RIGID AND TRACTOR TRUCKS Cg

Power Supply

Gross Vehicle Weight
Payload

Chassis / Body Type
Power / Output Engine
Battery Size

Charging Time

Range

Availability

Comment

Fuel Cell

26-44 tonnes

Rigid, Tractor + Trailer

350 KW (of which 160 KW of fuel cells)
60 kWh (+ 40 kg of hydrogen capacity)
20 minutes for refuelling

400-900 km

Next to commercialization (end 2023)

Designed on Renault Trucks T model retrofitted. Hyliko is
planning to deploy 6,000 hydrogen trucks and develop 60
hydrogen fueling stations by 2030 across Europe. First
vehicles acquired by Point.P which will launch them in Paris

and innovation program under Grant Agreement N°101006681.

- News Compared to 2022 — Example 2

The project has received funding from the European Union’s Horizon 2020 research

Hydrogen & Trucks
as a service

12


https://hyliko.com/en/loffre-hyliko/les-vehicules/
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' - News Compared to 2022 - Example 3

MAN NEW eTRUCK &

Power Supply | Battery
Gross Vehicle Weight | 20-28 tonnes solo chassis; 42 tonnes chassis + trailer

Payload | -
Chassis / Body Type | Tractor + Trailer
Power / Output Engine | 200-350 KW
Battery Size | 200-500 kWh
Charging Time | -
Range | 600-800 km
Availability | Next to production (2024)

Comment | The very first 200 heavy-duty electric truck units will be
produced in Munich at the beginning of 2024, one year
ahead the original schedule. First 100 eTrucks ordered by
DB Schenker and delivered by 2026 (first 10 in late 20247).

The project has received funding from the European Union’s Horizon 2020 research
and innovation program under Grant Agreement N°101006681.



https://www.man.eu/de/en/truck/emobility-truck/emobility-truck.html
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MERCEDES-BENZ eACTROS LongHaul @9

Power Supply | Battery
Gross Vehicle Weight | 40 tonnes

Payload | -

Chassis / Body Type | Rigid, Tractor + Trailer
Power / Output Engine | 400-600 KW

Battery Size | 600 kWh
Charging Time | -

Range | 500 km

Availability | Next to production (2024)
Comment | The eActros LongHaul is scheduled to be ready for

series production in 2024. The vehicle hit the roads for
testing in 2022 for the first time. 100 vehicles ordered
by DB Schenker.

and innovation program under Grant Agreement N°101006681.

The project has received funding from the European Union’s Horizon 2020 research

Zero Emission Vehicles for Road Freight Transport — Update 2023
- News Compared to 2022 — Example 4

Mercedes-Benz

14


https://thedriven.io/2022/09/20/daimler-unveils-its-first-electric-heavy-duty-and-long-haul-truck/
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- News compared to 2022 — Example 5

QUANTRON QHM BEV / QHM FCEV We¥%

Power Supply | Battery, Fuel Cell
Gross Vehicle Weight | BEV: 28-44 tonnes; FCEV: 28-44-50-65 tonnes
Payload | -

Chassis / Body Type | Tractor + Trailer
Power / Output Engine | BEV: 375 KW; FCEV: 420-550 KW + 120-240 KW FC
Battery Size | BEV: 280-450 kWh; FCEV: 124 kWh (54-116 kg H2 capacity)
Charging Time | BEV: 2-4 hours; FCEV: 20-40 minutes refuelling
Range | BEV: 200-300 km; FCEV: 500-1400 km
Avalilability | BEV: On the market; FCEV: Next to commercialization (2023)

Comment | Base trucks: MAN TGX and TGS. The FCEV truck will be
available from the second half of 2023. QUANTRON-as-a- QUANTRON
service is a solution that covers all facets of the mobility value
chain.

The project has received funding from the European Union’s Horizon 2020 research 15
and innovation program under Grant Agreement N°101006681.



https://www.quantron.net/en/q-truck/q-heavy/
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Renault Trucks T E-Tech @9

Power Supply

Gross Vehicle Weight
Payload

Chassis / Body Type
Power / Output Engine
Battery Size

Charging Time

Range

Availability

Comment

Battery

44 tonnes

Rigid, Tractor + Trailer

490 KW

360-540 kWh

2,5 hours with DC (250 KW); 9,5 hours with AC (43 KW)
300 km

On the market (2023)

The project has received funding from the European Union’s Horizon 2020 research
and innovation program under Grant Agreement N°101006681.

- News Compared to 2022 — Example 6

RENAULT
TRUCKS
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https://hyliko.com/en/loffre-hyliko/les-vehicules/
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' - News Compared to 2022 — Example 7

SCANIA Regional Transport 40-45 R/S-Series

Power Supply | Battery
Gross Vehicle Weight | 40-64 tonnes
Payload | -
Chassis / Body Type | Rigid, Tractor + Trailer
Power / Output Engine | 400-450 KW
Battery Size | 624 kWh (Installed), 468 kWh (usable)
Charging Time | 90 minutes with DC (375 KW)
Range | 250-350 km
Avalilability | Next to commercialization (Q4 2023)

Comment | Scania helps clients plan a full solution, with grid
connection, charging hardware and even green energy
contracts.

The project has received funding from the European Union’s Horizon 2020 research 17
and innovation program under Grant Agreement N°101006681.



https://www.scania.com/group/en/home/products-and-services/trucks/battery-electric-truck.html
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- News Compared to 2022 — Example 8

VOLTA ZERO AMBIENT (,9

Power Supply

Gross Vehicle Weight
Payload

Chassis / Body Type
Power / Output Engine
Battery Size

Charging Time

Range

Availability

Comment

Battery

16 tonnes
8,2 tonnes
Rigid

R

VOLTA ZERO l

150-225 kWh

' VOLTA

150-200 km

Next to commercialization (2" half 2023) T R U C K S

6000 vehicles already pre-ordered. They also provide
7,5T and 12T versions, which will be available in the
coming years.

The project has received funding from the European Union’s Horizon 2020 research 18
and innovation program under Grant Agreement N°101006681.



https://voltatrucks.com/volta-zero-ambient
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Work Email *

Sign up

To register to the platform link here

Password * - i
Join the community

|:| Remember me

The project has received funding from the European Union’s Horizon 2020 research 19
and innovation program under Grant Agreement N°101006681.
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