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- ABOUT PNO — The Group

PNO CONSULTANTS
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. . . www.giasweden.com
* OPEN INNOVATION : tap into external innovations and partners,
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Funding unding Green Innovation Innovation nowleage ompliance
co-development, business modelling, grants, finance and realisation
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The project has received funding from the European Union’s Horizon 2020 research 2

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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- Scope and Approach

Liaison and cross-fertilization
activities.

Solutions mapping. Open Competition. ‘\{‘
Off-line interaction with stakeholders.

Brokerage events & workshops

Training events. Innovation finance services
inc. liaison with investors and other.

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

long-haul freight
transportation

A
G

STEP 1

MARKET
INTELLIGENCE

Google wheesbee
—ik -
| | DRIVETOZERD (=
—— —

Free Desktop Search within
Search, PNO’s

consulting proprietary
manufacturers and licensed
websites tools

in
Q 323

Analysts in- Contacts
depth review of

the selected

vehicles and
their availability

status

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

STEP 3
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Results Overview

The analysis led to the identification of 128 different models, provided by 74 different manufacturers
divided between OEMSs and retrofit solution providers.

Number of Models by "Fuel" Type Number of Models by Vehicle Type

FCEV, 1

Truck, 96,
75%

Van, 32,

BEV/FCEV, 13 25%

BEV, 100 _ _ : . .
Manufacturing / Production Location of the Identified Vehicles

Status of the Identified Vehicles

Uncertain status,

In production, 12
12

2
|

5
Next to production, 14 i i I ; i
BDEOVWIOE W

Next to
commercialisation, 17 | I B i 10
On the market, 73 Q

&)

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 71 different
models, provided by 45 different
manufacturers.

Of these, 45 are already on the
market (delivered to customers),

9 are next to commercialization
(available to order), 4 are in
production and 6 are next to be
produced. 7 of the identified models
have been presented or designed
but there has been no update.

ON THE MARKET

DWDESIGN
HYZON
37 | F GINAF !
FRAMD DA SGANIA

, NEXT TO COMMERCIALIZATION

: QUANTRON

Zero Emission Vehicles for Road Freight Transport
Focus on Availability in Europe

Status on the market

NEXT TO PRODUCTION

NIKOLASTRE |
O VO LV O | @ sﬁv

= Hyundai '
- I“ pPepper @ H:drogen Mobllltv
.g‘ = m oo Partnership with H2Ene
T 1 RENAULT "
¢ ceForce KU :
© i r A N
3 GINAF [, . 5 mUSO
@ |
E 19+ (= ELECTRA ;. EDJART
2 ~ ' GFOrce GINAF ; —J T=\VNA
ST —
g © E&-TrRucks EurOPE O kit ; HYZON
12 + ORT_EN - :
GINAF ,"m;—mi . AFFIVAL
s:;\ Fuso LTS :
_. = @ o
RENHUL'II'UEFO\\ f )q r L U x ! Cammencial —
vo lt | A Mare N ] I ! \J’eh!clzs : | R
! 2023 ' 2025 | 2027

Year of release on the market

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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Out of the 71 identified vehicles, 55 are trucks (on which we will focus in this presentation).
Of these, 40 models are already on the market or next to commercialization.
Already Available or Next to Commercialization Identified Models in Europe,
Number of Trucks Available or Next to per Size (tonnes) and Autonomy Range (km)
Commercialization in Europe per Size s s Seres
1 — ot e aummoNasey quswTRONGeny 5
14 ) Hyundai Xcient Hcﬁsci:g:r:)v;;s'tl;cs
37 - DAF CF.EIectric FueI'CeII
12
10 g Volvo FE Electric « seanis |;-53Fi95 Mer::dc?‘;ge"z E-Force EF26
2 26 * * MAN e TGM . BEV — Battery Electric Vehicle
8 7 7 E &Sﬂﬁf}{?h GINAF FCEV - Fu;” Cell Electric Vehicle
6 % Dum'!rucks

: : L A,

2 12 ORTEN E120 LF -

0 Canter

12.001-19.000 up to 12.000 >37.000  26.001-37.000 19.001-26.000 T RTENE S D EMe
Weight fRTENUI:uT:;oT:gg: . | resReotE | | '
260 460 660 860 ’
Range (Km)

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)
1 Desig.nWerk
L"';’_f TP BEV - Battery Electric Vehicle
ogistics FCEV - Fuel Cell Electric Vehicle
800+ Nikola TRE FOEV {H2 Refuelling Time) * The mlnlmum Charqlnq
£ QUANTRON time specified per each
Q-Hea . .
< o vehicle present in the chart
2 600 : .
C IS related to the battery size
considered. More vehicles
B Renault E-Tech Mercedes-Benz . .
2 o0l DZE o eActros mentioned in the chart have
E.. £ Force Trucks YO e different battery
E DAF LF Electric 1ot o configurations and
é Framo e.Trucks Rega:.u'\rl: E-;_’;ch GlNAF.TI'I-IGKS . P—— .
e LF, consequently different
200 parcrEectic  yaneTcM Charging times
. . E-Trucks .
H'y:::;? ::21;1‘ SeriesBYDFTM . Eur.ape on'gsar: :eT 35 ORT::: o
© Fuel Gell QARGE) 4EV ;=U S50 eCanter ‘
* Hyzon FCETE | | | | | | e
1 2 3 4 5 6 7
Minimum charging time available {hrs)

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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Range (Km)

ENTRANCE

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

Already Available or Next to Commercialization Identified Models in Europe, per Minimum Charging

LY

800 Nikola 1;RE FCEV

Hyzon HyMax Series
L]

600
Hyzon FCET 6
L]

Hyundai Xcient
400 o FuelCell

QARGO 4 E.\.I’

DAF CF Electric
200 .

BYD ETM 6

E-Force Trucks
L]

Time* (hrs) and Range (Km)

QUANTRON Q-Heavy
-

I
Mercedes-Benz LQUANTRON Q-Heavy
eActros DesignWerk
-

HC/MC Logistics

Renault E—Tech DZE

Volvo FL Electric
L]

DAF LF Electric
L]

GINAF Trucks
L]

L]
Volvo FE  Scania L-Series

. . .
Framo eTrucks

Electric

ORTEN ET 35 Range
-

L]
MAN eTGM .
o FUSO Renault E-Tech
eCanter D Wide ZE
| | | |
[ [ I |
1 2 3 L

Minimum charging time available (hrs)

BEV — Battery Electric Vehicle
FCEV — Fuel Cell Electric Vehicle
(H2 Refuelling Time)

. TEVVA REX

1
'. TEVVA BEV

ORTEN E180 AX ORTEN E120 LF
L L]

]
ORTEN E75 AT

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

* 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
charging times and range
extension.
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- Example 1

DAF CF ELECTRIC &

Power Supply | Battery
Weight (tonnes) | 29-37
Payload | -

Chassis / Body Type | Rigid, Tractor + Trailer
Power / Output Engine | 210 KW
Battery Size | 170 kWh
Charging Time | Fast 30 minutes; Normal 90 minutes
Range | 200 km
Availability | On the market

Comment | Released in 2019 initially for Belgium, Netherlands and
Germany markets. Successively it is expanding in other
EU countries that are improving their infrastructures

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



https://www.daf.com/en/about-daf/sustainability/alternative-fuels-and-drivelines/battery-electric-vehicles/daf-cf-electric
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- Example 2

HYZON HYMAX SERIES @9

Power Supply

Weight (tonnes)
Payload

Chassis / Body Type
Power / Output Engine
Battery Size

Charging Time

Range

Availability

Comment

Fuel Cell

24-70

Rigid, Tractor + Trailer

250 KW + 80 KW or 450 KW + 240 KW
70-140 kWh

8 minutes for refuelling

400 km

On the market

Models already available and can be ordered (the
guantities available are not clear). At least 20 trucks
are going to be delivered by the end of this year (2022)

and innovation program under Grant Agreement N°101006681.

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

11


https://www.hyzonmotors.com/vehicles/hyzon-hymax-series
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- Example 3

MERCEDES-BENZ eACTROS &

Power Supply | Battery
Weight (tonnes) | 19-40
Payload | 10,6-17
Chassis / Body Type | Rigid, Tractor + Trailer
Power / Output Engine | 330-400 KW
Battery Size | 315-420 kWh
Charging Time | From 20% to 80% in 1 hour
Range | 400 km
Availability | On the market

Comment | Series production started in October 2021 and already
delivered some trucks for German clients

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



https://media.daimlertruck.com/marsMediaSite/en/instance/ko/Gross-total-weight-of-40-tons-the-battery-powered-eActros-now-on-the-road-in-the-northern-Black-Forest-with-a-trailer.xhtml?oid=52003189&ls=L2VuL2luc3RhbmNlL2tvLnhodG1sP29pZD0zMzQ1MTIzMSZyZWxJZD02MDgyOSZmcm9tT2lkPTMzNDUxMjMxJnJlc3VsdEluZm9UeXBlSWQ9NDA2MjYmdmlld1R5cGU9dGh1bWJzJnNvcnREZWZpbml0aW9uPVBVQkxJU0hFRF9BVC0yJnRodW1iU2NhbGVJbmRleD0xJnJvd0NvdW50c0luZGV4PTUmZnJvbUluZm9UeXBlSWQ9NDA2Mjg!&rs=0
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NIKOLA TRE FCEV &

Power Supply

Weight (tonnes)
Payload

Chassis / Body Type
Power / Output Engine
Battery Size

Charging Time

Range

Availability

Comment

Fuel Cell

40

Tractor + Trailer

480 KW

753 kWh

45 minutes

800 km

Next to commercialization

One previous BEV version is available in North America
since 2021, while the FCEYV version is scheduled for
entering the European market in 2024. The production has
started last year in Germany in collaboration with IVECO.

and innovation program under Grant Agreement N°101006681.

The project has received funding from the European Union’s Horizon 2020 research
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https://nikolamotor.com/tre-fcev
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- Example 5

QUANTRON Q-HEAVY &

Power Supply | Battery, Fuel Cell
Weight (tonnes) | 44
Payload | -

Chassis / Body Type | Rigid, Tractor + Trailer
Power / Output Engine | 235-500 KW (+240 KW Fuel Cells)
Battery Size | 130-630 kWh
Charging Time | 1 hour per 150 KW
Range | 500 km (BEV); 700 km (FCEV)
Availability | Next to commercialization

Comment | The FCEV truck will be available from the second
guarter of 2023. It is not clear if the BEV model is
already available for sale or if it will be marketed shortly

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



https://www.quantron.net/q-mobility/q-truck/q-heavy/
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- Example 6

SCANIA BATTERY ELECTRIC TRUCK (L-SERIES) (/9

Power Supply

Weight (tonnes)
Payload

Chassis / Body Type
Power / Output Engine
Battery Size

Charging Time

Range

Availability

Comment

Battery
19-29
Rigid
295 KW

165-300 kWh (5-9 batteries)
2,5 hours (130 KW with DC)

250 km
On the market

A truck already delivered in Norway and some in
Sweden. Einride has ordered 110 trucks which will be
delivered between the second half of 2022 and the

beginning of 2023

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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https://www.scania.com/group/en/home/products-and-services/trucks/battery-electric-truck.html
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Zero Emission Vehicles for Road Freight Transport
- Example 7

TEVVA BEV/REX &

Power Supply | Battery, Fuel Cell
Weight (tonnes) | 7,5-19
Payload | 2,8-12,3
Chassis / Body Type | Rigid

Power / Output Engine | -
Battery Size | 275 kWh (battery + fuel cells)
Charging Time | 5 hours (10% to 90%)

Range | 250 km (BEV): 500 km (FCEV)

Availability | Next to commercialization

Comment | The BEV model can be delivered in Q3 of this year.

REX model deliveries are scheduled for: 7,5t in Q1
2023; 12tin Q3 2023; 19t in Q1 2024. All models are
reservable

and innovation program under Grant Agreement N°101006681.

The project has received funding from the European Union’s Horizon 2020 research
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https://www.tevva.com/products/trucks/
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- Example 8

VOLVO FM ELECTRIC &

Power Supply | Battery
Weight (tonnes) | 44
Payload | -
Chassis / Body Type | Rigid. Tractor + Trailer
Power / Output Engine | 330-490 KW
Battery Size | 180-540 kWh (2-6 batteries)
Charging Time | 2,5 hrs with DC (250 KW); 9,5 hrs with AC (43 KW)
Range | 380 km
Availability | In production

Comment | Volvo Trucks has now officially opened the order system
for its heavy-duty electric truck range. Serial production
will start in autumn and gradually ramp up. Some already
ordered by DHL and DFDS

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



https://www.volvotrucks.com/en-en/trucks/trucks/volvo-fm/volvo-fm-electric.html
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Log in

You don't have an account yet? | signup#

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 18
and innovation program under Grant Agreement N°101006681.
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