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Assessment - General approach
AEROFLEX

@ Baseline: freight transport projection
(reference scenario) & STEP 1: use cases (interviews: real road transp.)

® 32 use cases representing several logistics segments
Projection: Billion tkm on EU-28 in 2040

& STEP 2: impacts of road High-Capacity

Baseline 2040 _ I Transport (European Modular System — EMS)
on transport costs

0 1000 2000 3000 4000

)

)

on modal shares

@

on CO,-emissions of EU-wide freight transport

& STEP 3: impact on future on transport

o logistics and on the Physical Internet
rail Mrail-CT Mroad Mroad-CT IWW BIWW -CT

source: DLR; results of the model Demo-GV
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ZEEN Impacts in use cases - Emission savings potential up to
AEROFLEX | 30% (TTW) due to load consolidation

source of data: En [rsm | | 7828m 7,825m s
stakeholder surveys peas (@— —J0 oTT PC4.5 (o—'r % —% PCo.1 @m Sawa
and expert interviews PC1.3 Q PCZ.ZC@ 7,825m | ?_azsml Iﬁ

mmw EUR/tkm H FUR/Tour N CO2 (TTW) N CO2 (WTW) —— Consolidation Factor
100%
00% 1 - 2 loads consolidated 1.4 - 2 loads consolidated 1.6 - 2.2 loads consolidated 2.8
8o% 2% - 10% energy 10% - 15% energy 15% - 30% energy 24
70% savings (TTW) savings (TTW) savings (TTW) 5
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Overview: 32 use case calculations — bas interviews with logistics serv. provider/transp. comp.

Special cases (Prime Candidates 1.3 vs. 6.1) due to inefficient milk run or source consolidation:

5% - 15% energy savings (TTW), whilst 30% - 40% reduction in EUR/tkm or EUR/tour
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Impact — overall results of all use cases with EMS

AEROFLEX

& 53 % of the & EMS 2 is the most & Average savings potentials by EMS with
interviewees preferred PC maximum load (€/tkm, cost/tour or CO2/tour)
vote for the TOP6 (11.7 % of interviewed show high efficiency achievements related to
Prime Candidates (PC) logistics stakeholders) all 32 use cases

(standard deviation in parentheses)

No Prime Candidate Share of votes

11.7%

9.7 % €/tkm Cost/tour C(?rz_ﬁc;ur
2-7% Maximumload; | = g 500 | 5819 | -16.9%
9.3 % ?(‘)’f;?lgjsza;’;;iz (16.4) (16.5) (14.4)
6.6 %

6,2 %

10.1%
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AEROFLEX

Impact — addressing growing freight transport market

®

®

®

Premises for sustainable use of EMS:

Addresses segments with high
transport performance

Addresses growing cargo groups

Limitation a reverse modal shift from
rail/IWW to road transport by
accompanying measures

Embedded in CO2 reduction strategies
of manufacturing and logistics firms

Structure of EU freight transport in 2016 (SCL - Type of cargo)

unknown
Other cargo not elsewhere...
Road mobile non-self-propelled...

Road mobile self-propelled units

Pre-slung goods

Palletised goods

Other containers
Large containers

Dry bulk goods

Liquid bulk goods

0 2000 4000 6000 2000
billion tonne-kilometres

. — — = High potential
/markets for EMS

H Less than 50 km

® From 50 to 149 km
# From 150 to 299 km
© From 300 to 499 km

B 500 km or over

source: DLR; based on EUROSTAT 2017
AEROFLEX - FINAL EVENT
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%22) Impact —on road vehicle mileage (modelling approach)
AEROFLEX | market share EMS1 and EMS 2 in 2040

& Baseline: increase of road mileage between Travelled billion road kilometres on EU-28
2010 and 2040 of HDV (above 12 tons GCW) VIS 119 93,6% 4,3%
by 61 % excl. selected goods 2040 E—_ 0%
89,0% 7,5%
EMs 1+2' 2040 [ T s o
® EMS 1 could realize up to 7 % of mileage 92.6% 7 4%
of HDV above 12 tons GCW evs1'2040 s
100%
| | Baseline’ 2040
& EMS 2 could realize up to 3.5 % of mileage
of HDV (above 12 tons GCW) 40,0% 60,0% 80,0% 100,0%

W Standard MWEMS1 mEMS?2
HDV 40 t

source: DLR; results of the model Demo-GV
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aeroFLEX | Impact — modal split (modelling approach)
Relative impacts on modal shares
- . EMS 1+2 l.
& Road freight transport performance oloored g::ds —_—
increases; losses for rail and inland I
waterway transport EMS 1+2 I
e
® Not significant but an undesired effect! EMS 1 —
]
& Policy: Measures for a level playing field in 5,0%  -30%  -10%  10%  3,0%  50%
EU freight transport Wiww Mroad Mrail
source: DLR; results of the model Demo-GV
8 AEROFLEX - FINAL EVENT 28.09.2021
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Level playing field — electrification and intermodality

AEROFLEX
transfer (
hi;m @-Lr—&w-uab—&uﬁ shipper X1
& High efficiency of EMS as an 3 o —
enabler fOl‘ ZerO'EmiSSion HDV (port)terminal /depot (@m
ISCRSESY o wiosdng
e
& Intermodal transport benefits: transfer shipper X2
more efficient pre- and post-haulage on road Iﬂ o m— — ¢ E—
in intermodal transport chains due to higher hub Md e
efficiency in round trips e
Figure:

EMS increases the efficiency of pre- and post-
haulage on road in intermodal transport chains

AEROFLEX - FINAL EVENT 28.09.2021
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AEROFLEX

EU Freight transport market: an impact analyses

Alliance for

Logistics Innovation
through Collaboration
in Europe

alice

Fernando Liesa
Secretary General ALICE
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ALICE membership is bringing an holistic approach — All key logistics stakeholders represented!

Type of Organization

Shippers & Retail

Members

PeG  OREAL i /- .
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—
==, &Bcefic @1
— ELUPEG

Logistics Service Providers, Courier
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Alliance for

The vision for ALICE organization a‘lce ‘ o Gl

in Europe

AEROFLEX

KNOWLEDGE

European leading companies and experts in
logistics and supply chain innovation

New concepts — knowledge management — collaboration-acceleration
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&) | The challenge: What can we do about it? dllCe | s

AEROFLEX | Challenges for decarbonization of regional and long-haul road freight transport

More focus needed! Current focus
I I

FREIGHT DEMAND TRANSPORT FLEETS AND FLEETS AND
GROWTH IS MODES ARE ASSETS ARE ASSETS ARE
MANAGED SMARTLY USED SHARED AND ENERGY EFFICIENT

FLEETS AND ASSETS
USE LOWEST
EMISSIONS ENERGY

AND COMBINED USED TO THE MAX SOURCE FEASIBLE

.....

alice| = - ong

~. 1 ‘ :I I'ﬂj
59 |

New vehicle & energy systems combined with logistics efficiency to make the
Shaslind 54 transition affordable
THE PHYSICAL

INTERNET

Empty trips, low load factors (volume & weight), overloaded vs unused
infrastructure, congestion...

12 AEROFLEX - FINAL EVENT 28.09.2021


http://www.etp-logistics.eu/?p=3152
http://www.etp-logistics.eu/?p=3980

AEROFLEX developed great potential and needed
AEROFLEX = concepts/ technologies ahce

Logistics Innovation
through Collaboration
in Europe

Consolidation
NMLU
PUZZLE
CARGOCAM
Trailer2Train

AEROFLEX Innovations to make transport more efficient
- Distributed powertrain

- Smart Powered Dolly
- Active and passive aerodynamic devices

Cost of Inefficiency vs Transition Cost

Will this be forever?

How will this evolve?
—
This Photo by Unknown Author is licensed under CC BY-NC-ND
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http://thisnessofathat.blogspot.com/2012/05/linedancers-avoid-false-balance.html
https://creativecommons.org/licenses/by-nc-nd/3.0/

&
g

. .
Logistics Innovation
AEROFLEX a ‘ I C e through Collaboration
I in Europe

Alliance for

Some further reflections

& We need to engage with freight transport and logistics companies to test these technologies in real
operations — use cases and learn from them...

® More focus on Palletised goods is needed: Intra-European road flows
& Which segments are the most inefficient? (empty kms/low load factors)
® Impact may change from industry to industry and across regions
(e.g., if no intermodal options available). More granularity is needed to assess impact
® Itis worth to combine EMS systems with zero emissions technologies
® Efficiency gains used to transition assets not to reduce prices!
To avoid reverse modal shift (i.e., AEROFLEX model) but having a positive impact.
® Review Weight and Dimensions directive to allow innovations
® Work on concrete use cases for which EMS can be truly integrated in intermodal operations even

14 enable them. AEROFLEX - FINAL EVENT 28.09.2021
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AEroFLEX | Thank you! a‘ ice

in Europe

“THE GREATEST
DANGER FOR MOST
OF US IS NOT THAT

2h . OURAIMISTOO HIGH

AND WE MISS IT,

BUTTHATITISTOO
LOW AND WE
REACH IT”

Michelangelo —

The Best Way To Predict The Future Is To Create It!

Source: President Abraham Lincoln

—

/ 1 ) “Vﬁe" )
www.etp-alice.eu \W

info@etp-alice.eu ~

This Photo by Unknown Author is licensed under CC BY-SA-NC This Photo by Unknown Author is licensed under CC BY-SA
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Front End Design for more survivability in crashes

AEROFLEX
IVECO Giuseppe Cordua,
Industr passive safety simulation technology manager at CNH,
e AEROFLEX leader front end design
CHALMERS Ron- Schindler, Ph.D student at the Division of Vehicle Safety in the
UNIVERSITY OF TECHNOLOGY Accident Prevention Group, Chalmers
Research AEROFLEX, leader accidentology study
14 g‘li-[i{;/;ccident Research Unit
//m}' Hedizinische Hochschule
Arplus®
Service and |D|/::DA
. ° & E”%‘
validation Euné@NcAp

16

AEROFLEX - FINAL EVENT

28.09.2021




Innovative Front-End Design for more Safety

AEROFLEX
® To develop an innovative safer truck front end, in order to reduce injuries and fatalities .
Im
Short term benefit > up to 50% fewer injuries and fatalities; Long-terms benefit - zero fatalities by 2050
& Evaluate critical safety factors and the causes of accidents
& ldentify active safety and passive safety solutions to address accident scenarios obiecti
jectives

)

)

Evaluate the benefits of new solutions

Provide recommendations for updating current regulations

Detailed accidentology
analysis

Evaluation scenarios
e : : Approach
Definition active and passive safety
e solutions
Benefits analysis

Slide 17
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AEROFLEX

Accidentology study outcomes

Slide 18

Injury distribution

Injury distribution by traffic element

50%
40%
30%
20%
10%

0%

I 14%

| 1%
B 4%
1 2%

HGV

M fatality M severe Mslight mother

[e)}
[e2]
Q x
c B R &
= ©RT
0 |
car VRU

Accidents with at least one HGV involved

1 1%

6%

L

| 0%
| 1%
W 5%
| 1%

other
(Source: CARE EU27)

Environmental conditions

* Dry/clear weather (81%)
* During daylight (78%)

* Non-highway roads (77%)
* Dry road surface (72%)

e Rural areas (57%)

(Source: CARE EU27)

In-depth crash data

Truck vs Truck

23%

Truck vs Car
45%

Truck vs VRUs
14%
(Source: National crash data, GIDAS)

AEROFLEX - FINAL EVENT

Effect of Mass on Safety

* Trucks above 44t don’t have . 200
more serious crashes than < 150
below 44t. s

= 100
=
5 50
o
o 0
=
1%}
o
o
«
o]
E=

KSI Crash Risk

2012 2013 2014 2015 2016

e | ight Trucks (6-16t)

e [V]edium Trucks (16-
44t)

(Source: Sweden National crash data)

28.09.2021
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AEROFLEX

Front-end design - Passive safety

Aeroflex truck vs VRU

v

A=

Introducing soft materials and more space in the
front-end allowed the adoption of specific design

solutions to enhance VRU protection

Aeroflex truck vs car

v

®

Increasing space in the front-end significantly

reduced intrusions in the opponent vehicle

Aeroflex truck

Aeroflex truck Vs trucks

Slide 19

®

Given the huge amount of crash energy that
cannot be effectively absorbed this protection is

addressed to active safety system

AEROFLEX - FINAL EVENT

Aeroflex truck
— e ——
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AEROFLEX

Front-end design - Active safety

& ADAS aimed to prevent or mitigate most of the common accident scenarios involving HGV +16t and other
road users. Furthermore, ADAS provides enhanced protection to the truck occupants

& Three ADAS were virtually installed, configured and tested on the Aeroflex truck:

Automated Emergency Side guard warning (SGW) Line support system (LSS)
e ——

braking (AEB)

& Results were obtained by simulation for a high number of scenarios and test cases variants confirming
a significant reduction of accident occurrence using ADAS systems

® Those results can be used as reference for Truck AEB and Blind Spot European WG
Slide 20 AEROFLEX - FINAL EVENT 28.09.2021



Benefit analysis
AEROFLEX

® Dose response model

® Combination of crash distribution and injury risk to create injury distribution
® Implementation of Active Safety Systems shifts the crash distribution
& Scaling to European level

GIDAS=

5 1 GERMAN IN-DEPTH ACCIDENT STUDY
—— Crash Distribution
4.5 — = = IRC MAIS3+f truck 09
— — - IRC MAIS3+f opponent

4 — IRC fatal truck 0.8 1
" — IRC fatal opponent
21 0.9 —
s 35 0.7 J—
= |5 o
2 s 3 06 » —
[ £ £ £
< R25 05 =
8 E a 3 Original crash distribution
27 - ‘5 2 0.4 = Crash risk w system
<] . ) .
5 g Rﬁul!m.g clash_dlslrbullm
£l 15 0.3 fhnes
=
=

1 0.2

05 0.1 )
0 0 T
0 10 20 30 40 50 60 30 40 50 60
Ego speed [km/h] Ego speed [km/h]
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Benefit results AS — best performing configurations

AEROFLEX
Truck occupants Crash opponents
: Number of
Scenario System Crash Severe Fataliti Severe Eatalities
rasnes injuries aratities injuries

B Avoided M Remaining

AEROFLEX - FINAL EVENT 28.09.2021



AEROFLEX

Assumptions / Limitations

\

23

I 1 I > |deal state

Ideal sensor 100% market 100% user
performance penetration acceptance

i) 8

ACTIVE
Sample Size SARETY
# ol L
K
' 1 :
wiw’0° .
DAS—

NNNNNNNN -DEPTH ACCIDENT STUDY

') g

PASSIVE
SAFETY

Combination of AS and

PS improvements
AEROFLEX - FINAL EVENT

F

Presents a significant
hurdle at this point
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Conclusions and opportunities
AEROFLEX

® The combination of safety measures, such as an elongated front-end design
with specific passive and active safety systems, provides optimal protection
in case of ‘truck vs truck’, ‘truck vs car’ and ‘truck vs VRU’ accident scenarios

&The AEROFLEX elongated front-end have some influence on several existing

regulations like UN29 (cab strength) and UN93 (front underrun protective
devices).

& Results from AEROFLEX WP5 would support the creation of a consumer

assessment program Euro NTAP, similar to Euro NCAP for passenger cars, oPFER TR,
to motivate the introduction of active and passive safety measures in trucks “oq' %
and reduce its overrepresentation in fatal crashes FURO NTAP

24 AEROFLEX - FINAL EVENT 28.09.2021
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