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Comparison HGV Accident Situation Germany & Japan

Germany* Japan**
(2019) (2019)
HGV vs other 11% (322 / 3'046) of all fatalities 18% (590 / 3°215) of all fatalities
HGV vs vehicle 11% (172 /1 1'523) of vehicle occupant fatalities, 23% (248 / 1°083) of vehicle occupant fatalities
, (car, truck, bus) (caused by HGV) (involving HGV)
Q
= HGV vs VRU . . 10% (150 / 1°467) of VRU fatalities 16% (342 / 2’118) of VRU fatalities
% (motorcycle, bicycle, pedestrian)
- HGV vs motorcycle 5% (31 / 605) of motorcycle 14% (73 / 511) of motorcycle fatalities
HGV vs bicycle 15% (66 / 445) of bicycle fatalities 21% (92 / 434) of bicycle fatalities
HGV vs pedestrian 13% (53 / 417) of pedestrian fatalities 15% (177 / 1°’173) of pedestrian fatalities
HGV vs other 8% (22°717 / 300°143) of all accidents 7% (26’835 / 381°237) of all accidents
" ‘_CU HGV vs vehicle 7’453 HGV-vehicle accidents 20’019 HGV-vehicle accidents
S g g (car, truck, bus) (caused by HGV) (involving HGV)
g g % HGV vs motorcycle 870 HGV-motorcycle accidents 2’345 HGV-motorcycle accidents
s —
< § HGV vs bicycle 1’900 HGV-bicycle accidents 2’800 HGV-bicycle accidents
HGV vs pedestrian 1’203 HGV-pedestrian accidents 1’671 HGV-pedestrian accidents

*German Federal Statistical Office (DESTATIS F8R7), 2019. DESTATIS special evaluation, 2019. German In-Depth Accident Study (GIDAS), 2005-2020. GIDAS data weighted and representative for Germany. Extrapolated to total Germany.
**|nstitute for Traffic Accident Research and Data Analysis (ITARDA), 2019.
HGV = Heavy Goods Vehicle M2/3, N2/3.
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Accident Scenarios involving HGV (M2/M3, N2/N3)

Germany Japan
HGV vs Vehicle Speed Accidents (caused by HGV) Accidents (involving HGV)
[km/h] (n=7453, GIDASY*) (n=20019, ITARDA**)
Turning oncoming El'—é Vego: 10-30 2% 3%
. o]
Crossing “—”:\é"' Vego: 0-40 13% 11%
Run up moving 0
M3, N2>8t, N3 Vego: 50-90 89% > 7,5t
' 36%
Run up moving |§| Vrel: 0-70 o < 44%
N2<8t, M2 g b p 1M%< 7.5t ’
Run up standing Vego: 50-90 18%
Other** 31% 42%

*German In-Depth Accident Study (GIDAS), 2005-2020. GIDAS data weighted and representative for Germany. Extrapolated to total Germany.
**|nstitute for Traffic Accident Research and Data Analysis (ITARDA), 2019

HGV = Heavy Goods Vehicle M2/3, N2/3. AEBS = Advance Emergency Braking System. BSIS = Blind Spot Information System. MOIS = Moving-Off Information System. Motorcycles are L3e/L4e only. Bicycle include pedelecs

Method: Speed distributions according to GIDAS accident reconstruction data including all injury severities. Note that higher speeds are more relevant for serious and fatal accidents.
***|ncludes Lane Change, Oncoming and Rest.
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Accident Scenarios involving HGV (M2/M3, N2/N3)

Germany Japan
HGV vs Motorcycle
(HGV participation) Ego speed Accidents Accidents
[km/h] (n=870, GIDASY*) (n=2345, ITARDA**)
Turning oncoming @% 10-30 7% 17%
™ 82% > 7,5t
Crossing m?g» 0-50 27% 19%
18% < 7,5t
|§| 100% >7,5t
Run up dip 0-90 11% 13%
@ 0% < 7,5t
Oncoming 2 30-70 12% 2%
Other** 43% 49%

*German In-Depth Accident Study (GIDAS), 2005-2020. GIDAS data weighted and representative for Germany. Extrapolated to total Germany.
**|nstitute for Traffic Accident Research and Data Analysis (ITARDA), 2019

HGV = Heavy Goods Vehicle M2/3, N2/3. AEBS = Advance Emergency Braking System. BSIS = Blind Spot Information System. MOIS = Moving-Off Information System. Motorcycles are L3e/L4e only. Bicycle include pedelecs.

Method: Speed distributions according to GIDAS accident reconstruction data including all injury severities. Note that higher speeds are more relevant for serious and fatal accidents.
***|ncludes Rear, Lane Change and Rest.
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HGV vs Bicvel Germany Japan
vs Bicycle
(HGV participation) Ego speed Accidents Accidents
[km/h] (n=1900, GIDAS*) (n=2800, ITARDA**)
| ® 0-10 1%
Turning oncoming '—é- 9%
20 2%
Turning behind @FE@ 0-20 27% 28%
Crossin @:%H@ 10 % 83% > 7.5t 31%
) 20-50 20% 17% < 7,5t
Run up Ié 0-10 2% 76% > 7,5t 3%
g 20-50 10% 24% =< 7,5t
Other*** 26% 29%

*German In-Depth Accident Study (GIDAS), 2005-2020. GIDAS data weighted and representative for Germany. Extrapolated to total Germany.

**|nstitute for Traffic Accident Research and Data Analysis (ITARDA), 2019

HGV = Heavy Goods Vehicle M2/3, N2/3. AEBS = Advance Emergency Braking System. BSIS = Blind Spot Information System. MOIS = Moving-Off Information System. Motorcycles are L3e/L4e only. Bicycle include pedelecs.

Method: Speed distributions according to GIDAS accident reconstruction data including all injury severities. Note that higher speeds are more relevant for serious and fatal accidents.
***|ncludes Lane-Change and Rest.
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HGV vs Ped . Germany Japan
vs Pedestrian
(HGV participation) Ego speed Accidents Accidents
[km/h] (n=1203, GIDASY*) (n=1671, GIDAS**)
_ _ EI @ 0-10 2%
Turning oncoming —E 2030 Lo 30%
= 0
Turning behind é—fﬁ 0-30 7% 8%
o 0-10 18% 0
Crossing o é 920/0 > 1.5t 22%
20-50 54% 8% < 7,5t
Runup g 0-90 2% 10%
Backing up E 0-10 16% 10%
Other*** 0% 20%

*German In-Depth Accident Study (GIDAS), 2005-2020. GIDAS data weighted and representative for Germany. Extrapolated to total Germany.

**|nstitute for Traffic Accident Research and Data Analysis (ITARDA), 2019

HGV = Heavy Goods Vehicle M2/3, N2/3. AEBS = Advance Emergency Braking System. BSIS = Blind Spot Information System. MOIS = Moving-Off Information System. Motorcycles are L3e/L4e only. Bicycle include pedelecs.

Method: Speed distributions according to GIDAS accident reconstruction data including all injury severities. Note that higher speeds are more relevant for serious and fatal accidents.

***Rest.
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Detalls
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Germany
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Revision of UN Regulation 131

Research Question: Method:
> Relevance of M2/3, N2/3 accidents with > Accidents overview in Germany from DESTATIS
> Cars > HGV vs other participants
> Motorcycles > In-depth analysis of GIDAS sample
> Bicycles > Accident causation
> Pedestrians > Clustering of scenarios
> Accident scenarios > Reconstruction data
> Speed distribution > Estimation of accident numbers in EU28

A. Terms of Reference

1.  The Informal Working Group (IWG) shall develop a draft regulatory proposal
to revise UN-Fegulation No. 131 with the amm to adapt the Regulation to the
state of the art technology and to align it with new concepts which were
developed for Advanced Emergency Braking Systems (AEBS) for M) and N
vehicles (UN Eegulation No.132).

In particular the I'WG shall address the following issumes:

[a=]

a. Assess the accident situation for heavy duty wvehicles in regions where
UN Eegulation No. 131 is presently applied, looking at the effectivensss of
the current performance requirements, differentiated between MyN2-
vehicles and Ma‘Ni-vehicles, and differentiated after accident collision
partner (zpecifying car, VEU, construction vehicles, toll barriers, big
animals, others).



HGV Involved Traffic Accidents
Based on Locations

DESTATIS 2019: 3 046 fatalities, 65 244 ser. injured

Fatalities

Urban roads: 932 fatalities, 34 103 ser. injured
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Rural roads: 1 758 fatalities, 25 308 ser. inj.

Data: German Federal Statistical Office (DESTATIS), 2019. Based on Continental requested data sample.
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HGV Involved Traffic Accidents
All Locations

) ) ) responsible . o]
Relevance in German traffic accidents All M1, N1 [N2, N3 | M2, M3 o 1VRU!
35 -+ ——

. . |
HGV accidents consist of: 30 {282, 8% |:> o o)

> Trucks (N2, N3) involved in 15% of all fatalities S
> Busses (M2, M3) involved in 2% of all fatalities & 10% | 1% 1
( ) 5 ﬁ 4% & L0.5%|
8 --=z
) 2% I 2% |
HGV responsible for: “ooomor | 1% OS> 10.5%!
> 12% of all fatalities occur in accidents between A : 2% :
. H 0,

HGV and other vehicles § AR

i, .-l
1Animal !
[ ———— 1

Carvs Car
Carvs VRU
Bus vs VRU

> 5% of all fatalities occur in accidents between
HGV and VRUs

2
=
s
>
2
]
=
wn

Truck vs vehicle
Truck vs VRU
Bus vs vehicle

DESTATIS 2019 1<0.1%
> Animal collisions not relevant 3 046 fatalities m F‘o-% o) &\ E<o.1%j
65 244 ser.inj. m S

consist 15% 2%
of... 5% 1.5%

Data: German Federal Statistical Office (DESTATIS), 2019. Based on Continental requested data sample.
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Method

)

3046 fatalities

Accidents in Germany p.a.
65244 seriously injured

| N
- =
HGV Accidents (M2/3, N2/3)
R (e [508 fatalities (17%) ] [ Mo Hev ] =
fo'o'o™ o’ To'o'=o 4120 seriously injured (6%) &
o
HGV vs Vehicle Q HGV vs Motorcycle HGV vs Bicycle HGV vs Pedestrian [
thereof: 358 fatalities (71%) v 31 fatalities (6%) é@ 66 fatalities (13%) ﬂ) 53 fatalities (10%) }"\
3178 seriously injured (77%) 269 seriously injured (7%) 370 seriously injured (9%) 303 seriously injured (7%) v
voroTomgY
[HGV caused (48%) ] /\
thereof: 172 fatalities
1527 seriously injured
()]
. \ /Scenarios \ ’ \ /Scenarios \ <
Sceqarlos ' Turning farside % Scen_arlos_ Turn into pedestrian front 3% o
Turning farside 2% ) Turn into bicycle front 4% . ) ) on
Crossing 13% Crossing 27% Tumn into bicycle behind ~ 27% Turn into pedestrian behind 7% @)
thereof: Runup 54% Runup 11% Bicycle crossing 33% Pedestrian crossing nearside  48%
Lane Change 23% Rear 17% Runup 12% Pedestrian crossing farside 23%
Oncoming 6% L nange o Lane Change 14% Runup 2%
U J \.Oncoming 12% / \_ " \ Backing up 16% / v
(U8 fatalities N (EU28 fatalities R ( Eu26 fatalities ™ /EU28 fatalities ~
Turning farside 20 Turnin_g farside 20 Turn into bicycle front 20 Tum ?nto pedestr?an fron't 10
Crossing 170 Crossing 60 Turn into bicycle behind 150 Turn mtg pedestr'lan beh'n.d 30
Runup 700 Runup 20 Bicycle crossing 160 Pedestrian crossing nearside 190
Lane Change 300 Rear 40 Runup 60 Pedestrian crossing farside 90
Oncoming 80 Lane Change 40 Lane Change 70 Runup 10
N J \.Oncoming 30 J NG 4 \ Backing up 60/

Data: German Federal Statistical Office (DESTATIS), 2019. German In-Depth Accident Study (GIDAS), 2005-2020.
Method: Analysis of GIDAS accidents with personal injuries. German fatalities and seriously injuries based on DESTATIS total numbers and on accident distribution in GIDAS. EU28
values are estimations based on EU fatalities and seriously injured numbers.



HGV vs Vehicle

HGV causing accidents with other vehicles
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0 Gy IR, Gy

60% - AEB relevant
a Object
. ‘= 40% standing
AEBS relevant scenarios 2 23%
A 20% - % Object
» 2% left turn across path " 20% E St . o Ny
2% %
. . 0 |
» 13% other vehicle crossing 0% ) N ' ' o !
Turning Crossing Runup Lane Oncoming Others
> 54% run-up to other vehicle farside Change adjacent
@ 0] é
El L LY T
Tuming Crossin Runu Lane Change Oncoming Total
farside 9 P 9 Adjacent
GIDAS 13 88 368 159 44 682
_ @ GER p.a 3 22 93 40 11 172
Method: p-a. 29 197 825 356 99 1527
Extrapolation of GIDAS sample to German
and EU fatalities and seriously injured EU28 p.a 20 170 700 300 80 1270
p-a. 50 360 1500 650 180 2740

Data: German Federal Statistical Office (DESTATIS), 2019. German In-Depth Accident Study (GIDAS), 2005-2020.

Method: Analysis of GIDAS accidents with personal injuries. German fatalities and seriously injuries based on DESTATIS total numbers and on accident distribution in GIDAS. EU28

values are estimations based on EU fatalities and seriously injured numbers.
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HGV vs Vehicle HGV causing accidents with other vehicles R ey s [0 (an) HEER (yegd

[ ] [] oo oY YOO (*)

Turning Farside EI Crossing o -
n=32 '_% n=219
3 12 4 HGV vs vehicle r 100% w 70 7 HGV vsvehicle - 100%
g Ego HGV ]
'E 10 1 Turning farside L 2 60
Ego = g 80% € - 80%
- >
3 8 - E 50
= - 60% o L
a 6 - ° T 40 - 60%
m (%]
p L 20% % 30 - - 40%
E 4 - o
,'_S % 20 -
& 5 - 20% 2 - 20%
[ 10 -
0 T T T T |° T o 0% 0 — | 0%
2283838288883 °2R%83838R8883
10...30kph V, [km/h] 0...40kph v, [km/h]
- 14 7 HGV vsvehicle - 100% L HGV vs vehicle - 100%
Obi g 12 | Obj vehicle g 40 | Objvehicle
I £ Turning farside - 80% £ Crossing - 80%
> — 35 -
< 10 - =
E 60% g 3
= L L o,
EI 2 5 3 2 5 60%
w w
o3 | _
o © - 40% ? 20 - 40%
£ 4 2 15 -
= £
g | L 20% g 10 - - 20%
0 - - 0% 0%
O O O O O OO O © @ 9 O
50..70kph  V, [km/h] 40...70kph V, [km/h]

Data: German Federal Statistical Office (DESTATIS), 2019. German In-Depth Accident Study (GIDAS), 2005-2020.
Method: Analysis of GIDAS accidents with personal injuries. German fatalities and seriously injuries based on DESTATIS total numbers and on accident distribution in GIDAS.
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HGV VS VEhICIG HGV causing accidents with other vehicles Fo_? (— FO_Q [—y

Runup Moving é @ @ Runup Standing B
=606 ¢ n=312 B
< 140 - HGV vs vehicle - 100% - 250 - HGV vs vehicle - 100% 70 7 HGVvsvehicle - 100%
g Ego HGV g Relative speed g 6o | Ego HGV
£ 12% 7 Runup moving - 80% € 200 | Bunup moyi - 80% Runup standing - 80%
Ego % 100 - 3 > 50 |
3 3
2 g0 - - 60% 2 150 - - 80% .2 40 - - 60%
a b g
E o |
T 60 - - 40% w 100 - - a0% % 30 - 40%
2 2 K}
Z 40 - = £ 20 1
3 J L [} L 209
E o, - 20% B 50 0% g o 20%
0 0% 0 - - 0% 0 0%
O O O O O O o oo o © o
40...90kph V, [km/h] 0...70kph Vge [km/h] 50...90kph V, [km/h]
= 120 - HGV vs vehicle - 100%
5 Obj vehicle
Obj E 100 - Runup moving L 80%
E
80 -
& 2 - 60%
8
o 60 -
b - 40%
£ 40 -
5
g 50 - 20%
0%

0...70kph V, [km/h]

Data: German Federal Statistical Office (DESTATIS), 2019. German In-Depth Accident Study (GIDAS), 2005-2020.
Method: Analysis of GIDAS accidents with personal injuries. German fatalities and seriously injuries based on DESTATIS total numbers and on accident distribution in GIDAS.



HGV vs Motorcycle

AEBS relevant scenarios

> 7% left turn across path

> 27% other vehicle crossing
> 11% run-up to other vehicle
> 12% oncoming

Method:
Extrapolation of GIDAS sample to German
and EU fatalities and seriously injured

HGV involved in accidents with motorcycles

=
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| TY~—=~J: Y
YoTo'o™w QT Y0'0 )

40% - AEB relevant
27%
8
= 20% - 17% 18%
c 11% 12%
§ 7% I . 7%
w | B | | =
Turning Crossing Runup Rear Lane Oncoming Others
farside Change
PR L T
Turning . Lane .
farside Crossing Runup Change Oncoming Total
GIDAS 6 21 9 14 14 10 80
2 8 3 5 6 4 31
GERpa. | 5 73 30 46 48 32 269
20 60 20 40 40 30 210
EU28pa. | 49 130 50 80 80 60 440

Data: German Federal Statistical Office (DESTATIS), 2019. German In-Depth Accident Study (GIDAS), 2005-2020.
Method: Analysis of GIDAS accidents with personal injuries. German fatalities and seriously injuries based on DESTATIS total numbers and on accident distribution in GIDAS. EU28
values are estimations based on EU fatalities and seriously injured numbers.
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HGV vs MOtorcyCIG HGV involved in accidents with motorcycles [ IR (waudy vs [ &

Turning |§| Crossing @:%_,*@ Runup é g %l OncomingE|
n=81

Farside é
n=22 .% n=36

= n=34
- 10 - HGV vs motereyel r 100% . 30 - HGV vs motorcycle r 100% . 9 - HGV vs motorcycle r 100% o 12 1 HGV vs motorcycle r 100%
2 9 | EzoHGV g Ego HGV £ g EgoHeV g Ego HGV
£ g . [lumingfafside - 8o% £ 25 7 Crossing - 80% £ Runup - so% £ 10 7 Oncoming - 80%
z = = 7 >
w w w w
3 3 20 3 6 3 8
Ego 2 . L e0% 2 L e0% 2 L e0% 2 - 60%
g 5| g s g s g 5
] o g 4 o
o 4 L 40% w - 40%  w - a0% - 40%
£ 5 £ 101 £ 3 £ 4
3 E Lo 52 L 20% 3 - 20%
FE 2 20% 8 5 g g 2
1 1
0 - S R 0% o - 0% o - 0% 0 - 0%
©228%%38R288§ 2 RR28R8R28%88 °2RR28R8R288%8 °g 8 888
V, [km/h] V, [km/h] V, [km/h] V, [km/h]
0...30kph 0...50kph 50...90kph 30...70kph
o 16 | HGV vs motorcycle - 100% z 30 - HGV vs motorcycle - 100% z 9 - HGV vs motorcycle r 100% _; 14 4 HGV vs motorcycle - 100%
g 14 | Obj motorcycle N Obj motorcycle 5 g .| Objmotorcycle g Obj motorcycle
g Turning farside 80% E 25 - crossing L 80% £ 7 Runup | 80% =T 12 4 Oncoming 80%
. - 4 = = =
Obj 3% : : 3w
] 2 3 20 3 6 3
210 60% % Fe0% 5 - e0% 2 g 60%
g I 5 :
& L] LY ¥ g -
2 6 40% ‘5 - 40% ‘5 - 40% @ 40%
2 £ 10 - £ 34 g 4
R z % B 2 % £ 20%
8 F20% & 5 | F2o% B fo% F
2 4 1 -
0 - 0% 0 - - 0% 0 - - 0% 0 - 0%
©228238822888 888 °2 223282888 °2 28 3R8RE828
V, [km/h] V, [km/h] V, [km/h] V, [km/h]
50..70kph 30...50kph 30...70kph 50...90kph

Data: German Federal Statistical Office (DESTATIS), 2019. German In-Depth Accident Study (GIDAS), 2005-2020.
Method: Analysis of GIDAS accidents with personal injuries. German fatalities and seriously injuries based on DESTATIS total numbers and on accident distribution in GIDAS.



HGV vs Bicycle

AEBS relevant scenarios

> 4% turning and bicycle oncoming

> 30% turning and bicycle from behind
> 33% bicycle crossing

> 12% run up to bicycle

Method:
Extrapolation of GIDAS sample to German
and EU fatalities and seriously injured

HGV involved in accidents with bicycle

40% -

20% -

Scenarios

AEB relevant

| : : :

30%

| Y=
o'o'O™ o YO'O )

33%

12%
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Vs @&)

14%

6%

0%

@ GIDAS
GER p.a.

Turn into Turn into Bicycle Run-up Lane-Change Others
bicycle bicycle crossing
front behind
B g .= D
ILAL B BB
Turn into bicycle Turninto
¥ bicycle Bicycle crossing Run-Up Lane-Change Total
front .
behind
53 57 21 25 174
3 20 22 8 9 66
15 113 121 45 53 370
20 150 160 60 70 460
EU28 p.a. 30 200 220 80 90 620

Data: German Federal Statistical Office (DESTATIS), 2019. German In-Depth Accident Study (GIDAS), 2005-2020.
Method: Analysis of GIDAS accidents with personal injuries. German fatalities and seriously injuries based on DESTATIS total numbers and on accident distribution in GIDAS. EU28

values are estimations based on EU fatalities and seriously injured numbers.
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HGV VS BlcyCIG HGV involved in accidents with bicycle R (el s [d AL

Turn into @ @ Turn into Bicycle o |§|
. . . O Runup
bicycle front bicycle behind crossing é
n=27 n=134 n=146 n=46
- 9 7 HGV vsbicycle r 100% _, 60 - HGV vs bicycle - 100% o 35 - HGV vs bicycle r 100% o 16 1 HGV vs bicycle - 100%
£ 3 g g 30 Ego HGV L 4 | EBOHGV
£ L - go% £ 90 - so% £ Bicycl@ierossing 80% £ Runup L 80%
z = Z s z 12
2 6 - 3 40 E 3
Ego 2 - sow% 2 L% 2 L, - e0% 2 101 - 60%
g 5 & 304 3 “ g
o ] 2 | e
5 * - a0% g -ao% w 1S a0% w5 - 0%
s 3 = 20 - £ 30 £
B, | B E w £ 4
= 20% 8 10 - 20% = 5 - 20 5 ) 20%
1] i
o - L 0% 0 - - 0% 0 o - - 0%
e g g 8 9 8 8 ¢ © 8 R R &8 B 8 R © 2 8 8B &8 B 8 Rr © 8 8 8 8 8 8 R
V, [km/h] V, [km/h] V, [km/h] Vo [km/h]
10...20kph 0...30kph 0...50kph 20...50kph
o 14 7 HGV vs bicycle - 100% . 90 - HGV vs bicycle ¢ 100% g 80 - HGV vs bicycle - 100% g 40 | HGVs bicycle r 100%
g Obj bicycle g 80 - Objbicycle 5 70 - Obj bicycle 3 35 Obj HGV
= 12 Turn into bicycl . 80% £ 70 Turn into bicycl . 80% 5 Bicycle crossin 80% E. 30 Runup - 80%
.3 s Z 60 - 30
Obj Fw- Z 60 s S
Z 8- Feo% 2 o eo% § 50 L e0% T - 60%
H 8 “ 20 - o 20
|§| 3 & 40 b4 - 20%
6 - | L o L i L
é 40% é 30 40% £ 30 40% é 15
= 4 = T 20 £ 10
3 C20% E 20 F20% 8 - 20% & 20%
=2 10 - 10 - 51
0 - 0% 0 0% 0 - 0% 0-° o ] o e o_o%
© o el 2 g 2 °© 8 8| 8®8 8§ & °© 3 ! R §& & = & ®m § n
V, [km/h] V, [km/h] V, [km/h] Vo [km/h]
20kph 10...20kph 10...20kph 20kph

Data: German Federal Statistical Office (DESTATIS), 2019. German In-Depth Accident Study (GIDAS), 2005-2020.
Method: Analysis of GIDAS accidents with personal injuries. German fatalities and seriously injuries based on DESTATIS total numbers and on accident distribution in GIDAS.



HGV vs Pedestrian

AEBS relevant scenarios

> 3% turning and pedestrian oncoming

> 7% turning and pedestrian from behind
> 48% pedestrian crossing nearside

> 23% pedestrian crossing farside

> 2% run up

> 16% baking-up

Method:
Extrapolation of GIDAS sample to German
and EU fatalities and seriously injured

HGV involved in accidents with pedestrians [g

=
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A
N

60% - AEB relevant o
8 40% -
c 23%
g 20% - 16%
a 3% 7% 2% . 0%
0% — T - T T T — T T 1
Turn into Turn into Pedestrian  Pedestrian Runup Backing Others
pedestrian  pedestrian crossing crossing up
front behind nearside farside
FEELY =L
Turn into Turn into Pedestrian Pedestrian
pedestrian pedestrian crossing crossing Runup Backing up Total
front behind nearside farside
GIDAS 4 8 53 26 2 17 110
2 4 25 12 1 8 53
GER p.a. 11 22 145 71 7 48 303
10 30 190 90 10 60 390
EU28 p.a. 20 40 260 130 15 80 545

Data: German Federal Statistical Office (DESTATIS), 2019. German In-Depth Accident Study (GIDAS), 2005-2020.
Method: Analysis of GIDAS accidents with personal injuries. German fatalities and seriously injuries based on DESTATIS total numbers and on accident distribution in GIDAS. EU28
values are estimations based on EU fatalities and seriously injured numbers.
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HGV vs Pedestrian HGV involved in accidents with pedestrians  [] IR oy vs [g }."\

_ _ Pedestrian
Turn into pedestrian |§| |§| Pedestrian crossing Backing up
front / behind crossing nearside i
g é T farside o E
g B 2

n=38 ‘%—- n=170 n=83 n=56

- 16 1 HGV vs pedestrian r 100% — 435 1 HGV vs pedestrian - 100% o 30 1 HGV vs pedestrian - 100% — 40 7 HGV vspedestrian r 100%
ol [ 1] [
3 14 - . . g 40 | P HeV . £, EGOHGV § 5 Emongy
5 strian front / behind L 80% £ g5 | Gfossing nearside . 80% £ Crossing farside . 80% € Backihgup L 80%
E 2 12 4 = = > 30 -
go 3 3 30 - 2 20 - 3
2 10 1 - e0% 2 - 60% 2 - e0% 2 257 - 60%
a a 25 o @
S 8 - n “ 15 - “ 20 -
2 & 20 - ) o
® 6 [ 40% n - 40% w - 40% o 95 - 40%
£ 2 15 £ 10 =
- . E = T 10 -
g L20% 0§ 10 S 20% B g S20% F 20%
2 5
0 - - 0% L - 0% 0 - - 0% 0 - T \ T T T ‘ 0%
© g2 %8 8 8 8 8 = °© 2 8 B 8§ B 8 R °© 2 R ® 8 8 8 R °© 2 R 8 § 8 8 R
0...30kph Vo [km/h] 0...50kph Vo [km/h] 20...40kph Vo [km/h] 0...10kph V, [km/h]

Data: German Federal Statistical Office (DESTATIS), 2019. German In-Depth Accident Study (GIDAS), 2005-2020.
Method: Analysis of GIDAS accidents with personal injuries. German fatalities and seriously injuries based on DESTATIS total numbers and on accident distribution in GIDAS.
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Details — Accident Research: Variant B - Germany CE;‘*C L EPA
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Commercial Vehicles -

Statu S G erma ny 20 19 Lo Trend: Change since 2009 Bus (M3/M2) E233))

» Facts 0% ﬁg
Total 300.143 -10% \
Bus (M3/M2) involvement 5.917 Cargo (including N1) ¥

Lo =
TrUCk (N3/N2) InVOIVement ~ 16'800 o 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
— A R

L1/ R 1

‘b'
A IZII:II:I

» Higher accident severity seen in N3/N2 accidents — Increasing trend of M3/M2 accidents

oo minor injured

Source: Federal Statistical Office [1,2] Source: [5]

DuISTATIS  GIDAS=

Statistisches Bundesamt
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Trend — Involved N3/N2 and M3/M2 vehicles

» Vehicles involved in accidents with casualties in Germany

60 000
55000

Status 20109:

50 000

45 000 All N3/N2/N1 and M3/M2 Vehicles

_ \o/ ~35.900 Vehicles
35000

there of involved in accidents with casualties:

30000

25 000 Bus M3/M2: ~5.900 vehicles
20000 Cargo N2: ~3.800 vehicles
15000 Cargo N3: ~3.600 vehicles
1:222 Semi-trailer tractor: ~7.500 vehicles

0 Other goods vehicle: ~ 800 vehicles

1991 1993 1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017 2019

Source: Federal Statistical Office [1,2]

DUuISTATIS

Statistisches Bundesamt
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Commercial Vehicles -
Trend — Registered Vehicles vs. Vehicle involved in accidents

» Registered Vehicles » Vehicles involved in accidents*® » Index

900 000 Vehicles involved in accidents

per 1000 registered Vehicles
80 - =D

800 000 20000

700 000

600 000 15000 60 -

500 000 50 ]
] 34
300 000 30 -
200 000 5000 20 - D
.
Semi-trailer tractor ] 014
100 000 10 -
] 5
0 O 0 T T T T T T T T T T 1
2009 2014 2019 2009 2011 2013 2015 2017 2019 e

Source: Federal Statistical Office [1,2]

DuUSTATIS

Statistisches Bundesamt

*with casualties in Germany
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Commercial Vehicles
Method — Field of Effect (Safety Systems)

GIDAS: n = 28.233 accidents with casualties (2005 — 2020) D IL STAT I S

n= 1.958 accidents (N3/N2 or M3/M2 involved) EB =1 T

GERMAN IN-DEPTH ACCIDENT STUDY

Official accident
numbers Germany

Case individual analysis

o <\ ol @ || 8
E: 14:“(‘7) / I\ IS .-:-.-':'. weighting
ol =i Al 4 |

R ‘3
@ o) tl:q‘?] /ZZ \\ l@\ 1-"—h©

5]

CEEERERERERES

Results valid for
Germany

mapping
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Commercial Vehicles
Analysis of typical AEB Scenarios

Pre-Filter: n
%*Q ﬁd\?b 1. AEB relevant situation for relevant Ego vehicle (Vehicle, Bicycle, Pedestrian ahead)

R R
bd b

2. Relevant Ego vehicle class (N2/N3/M2/M3) m =

...by location of the accident ...by Ego vehicle speed

: ﬂ 1:(‘::;) Initial speed AND Collision speed

in AEB city related range (10 — 60 km/h)
City Rural Expressway

All results are weighted to Germany 2019 (accidents with casualties)
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Commercial Vehicles & fab

Analysis of typical AEB Scenarios N3/N2 and M3/M2 E E

...by location of the accident ...by Ego vehicle speed

|
All Accidents with casualties . o o GIDAS—
25000 Ego vehicle in N3, N2, M3 or M2 classification S BT St
. . n=
300000 Total accidents in Germany 2019 ars
250000 20000
** For overall evaluation, additional parameters are considered, Vehicles per accident (double
counting possible) number of evaluable vehicles can be different
200000 100% 11.12.2020 14:05.09
15000 s n= 438% %
O No AEB relevance
150000 17200 (e LDW, BSIS, ESP ... 17200 80%
or ather situation) oNo AEB relevance 70%
eEDUIEE
100000 (Expressway) 0%
mNo AEB relevance o
5000 BAEB related _(<1l.)km}h and >60km;‘h) °
50000 1160 (Rural) - in given context of City AEB 30% GIDAS
0, 2700 20% el
7,3% 2670 AEB related AEB relevenant in city o peigi=d
p 2100 scenario ° -
_ _ 0 (City) (10-60 kmyh) o Initial speed N3N2_M3M2_AEB
All N3M3N2M2 Accidents with 0 10 20 30 40 50 60 70 80 €0 100 110 120 130 140 888

casualties

44% (2100) of all AEB related accidents® with casualties occurs in urban speed range (10-60 km/h)



Commercial Vehicles

Analysis of typical AEB Scenarios N3/N2

All Accidents with casualties
300000

250000

200000

150000

100000

50000
5,7%

All N3N2 Accidents with
casualties

15000

10000

5000

13300

1200

1600

* Ego vehicle in N3, N2 classification

Total accidents in Germany 2019

ONo AEB relevance
(eg. LDW, BSIS, ESP ...
or other situation)

B AEB related
(Expressway)

mAEB related
(Rural)

AEB related
(City)

13300
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=
b i &

A R
bd b4

GIDAST

n= 351
** For overall evaluation, additional parameters are considered, Vehicles per accident (double
counting possible) number of evaluable vehicles can be different
1009 11.12.2020 14.04:10
n= 366% %
90%
80%
ONo AEB relevance 70%
(e.g. LDW, BSIS, ESP ... 60%
or other situation)
50%
®mNo AEB relevance 40%

(<10km/h and >60km/h) 30%

in given context of City AEB ——GIDAS

20% m—y gigthed

AEB relevenant in city scenario 10% -
(10-60 km/h) o Initial speed N3N2_AEB

0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 888

46% (1700) of all AEB related accidents* with casualties occurs in urban speed range (10-60 km/h)



Commercial Vehicles
Analysis of typical AEB Scenarios N3
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...by location of the accident ...by Ego vehicle speed

All Accidents with casualties

300000

250000

200000

150000

100000

50000

0

All N3 Accidents with casualties

15000

10000

5000

* Ego vehicle in N3 classification
Total accidents in Germany 2019

ONo AEB relevance
(eg. LDW, BSIS, ESP ...
or other situation)

—_—
S
CARMAN IN-DEPTH ACCIDINT STUOY

n= 246

** For overall evaluation, additional parameters are considered, Vehicles per accident (double
counting possible) number of evaluable vehicles can be different
100% 11.12.2020 14:03:10
n=257 % %
90%

80%
@ No AEB relevance %

(eg. LDW, BSIS, ESP ... 60%
or other situation)

50%
mNo AEB relevance 40%
(<10km/h and >60km/h)
in given context of City AEB 30% —GIDAS
AEB relevenant in city scenario 20 —— RIS
(10-60 km/h) 10%

Initial speed N3_AEB
0%
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 8388

38% (1000) of all AEB related accidents® with casualties occurs in urban speed range (10-60 km/h)
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Analysis of typical AEB Scenarios N2 E E

...by location of the accident ...by Ego vehicle speed

-_—
All Accidents with casualties GIDAS-
300000 n= 105
* Ego vehicle in N2 classification
250000 . .
TOtaI aCC|dent5 in Germa ny 2019 ** For overall evaluation, additional parameters are considered, Vehicles per accident (double
counting possible) number of evaluable vehicles can be different

200000 100% 11.12.2020 14:02:09

ONo AEB relevance 90% T

(eg. LDW, BSIS, ESP ... —

150000 or other situation) o

BAEB related O No AEB relevance 80%

(Expressway) (eg. LDW, BSIS, ESP ... ¢
100000 or other situation) 50%
0,
B AEB related B No AEB relevance 40%
5000 (Rural) (<10km/h and >60km/h) 30% GIDAS
50000 in given context of City AEB 5 ]
3900 3900 20% e weigthed
0,
1,7% 200 AEB related : AEB relevenant in city scenario 10% =
0 0 300 (City) UL (10-60 kmy/h) i Initial speed N2_AEB
All N2 Accidents with 600 700 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 888
casualties

63% (700) of all AEB related accidents* with casualties occurs in urban speed range (10-60 km/h)
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Analysis of typical AEB Scenarios M3
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...by location of the accident ...by Ego vehicle speed

All Accidents with casualties
300000

250000

200000

150000

100000

50000 5000
1,7%

All M3 Accidents with
casualties

100

3900

1000

* Ego vehicle in M3 classification

Total accidents in Germany 2019

ONo AEB relevance
(eg. LDW, BSIS, ESP ...
or other situation)

BAEB related
(Rural)

AEB related
(City)

400

GIDAS=

n= 121

@ No AEB relevance
(eg. LDW, BSIS, ESP ...
or other situation)

mNo AEB relevance
(<10knvh and >60kmy/h)
in given context of City AEB

AEB relevenant in city scenario
(10-60 kmy/h)

** For overall evaluation, additional parameters are considered, Vehicles per accident (double
counting possible) number of evaluable vehicles can be different

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

11.12.2020 14:06:12
n=72 %%

——GIDAS

ey gigthed

Initial speed M3_AEB

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 888

36% (400) of all AEB related accidents* with casualties occurs in urban speed range (10-60 km/h)
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Accident Research
Sources

[1] DESTATIS Unfalle von Glterkraftfahrzeugen im StraBenverkehr 2019, 5462410-19700-4,
published 16. November 2020

[2] DESTATIS Unfalle von Bussen im StraRenverkehr 2019, 5462411-19700-4,
published 20. December 2019 (updated 14. January 2020)

[3] DESTATIS Verkehrsunfalle 2019,Fachserie 8 Reihe 7, 2080700-19700-4
published 14. July 2020

[4] DESTATIS special evaluation on behalf of Bosch 2020, 2019, 2018, 2017, 2016, 2015
[5] GIDAS 07/2020 — 2005-2020 Data weighted to Germany status 2019
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Details — Accident Research: Variant C - Japan Céjf* CLEPA
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HGV Involved Traffic Accidents
All Locations

All M1, N1 N2, N3 M2, M3 reSF;gr”Sib'e Vehicle IVRU!
Relevance in Japan traffic accidents T
60 - —_———
18 |:> 7.3% :10.5%:
. . 50 1 : 2.29
HGV accidents consist of: 42 > L2220
T 40 - 37
i i 0 P —=n
> Trucks _(l_\|2, N3) involved in 17% of £ 50 e s 12 505!
all fatalities 5 () 4.8% cﬁ 10.8%|
> Busses (M2, M3) involved in 0.8% S 207 . . o By
of all fatalities 0 N I i - I2 5 5 oo | 0 506 0.9%1
0.3 0.3 0.50.2 ——
. i . . I5 50
HGV responsible for: O Ty T - (S EGE— 7 SR
= o & L2 e 2 & < L=
0 it i E ¢ = 5 =2 F 32 &
> 7.3% of all fatalities occur in > = s > Z > >
accidents between HGV and other ¢ - S £ EF g 3
. 7] 3 [=4]
vehicles =
»10.5% of all fatalities occur in ettt e (o
accidents between HGV and VRUs 381237 accidents
consist 17% 0.8%
of... 7% 0.5%

Data: Institute for Traffic Accident Research and Data Analysis (ITARDA), 2019.



HGV vs Vehicle

HGV traffic accidents with
other vehicles account for

> 7.3% of all fatalities
»5.3% of all accidents

Thereof AEBS relevant accident
scenarios

> 3% left turn across path
> 11% other vehicle crossing
> 44% run-up to other vehicle

HGV accidents with other vehicles

60%

AEB relevant

< CLEPA

European Association of Automotive Suppliers

ER el - [0 e HER gl
voToToww QY Yo'o G) [] 5 YooTo™wQoY YO'O G)

3 . 44%
= 40%
c
Q
" 20% 11% 17% 15%
6%
22 4%
0% — ] - : . || I .
Turning Crossing Runup Rear Lane Oncoming Others
farside Change
: @ §y B .
T LY (R
Tuming Crossin Runu Rear Lane Oncomin Total
farside 9 P Change 9
IPoa fatalities / 6 36 28 29 0 143 266
p-a. accidents 652 2390 9531 3794 1263 929 21 764

Data: Institute for Traffic Accident Research and Data Analysis (ITARDA), 2019.

Note: All pictograms shown for right-hand-side traffic.
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HGV vs Motorcycle (.S ey < [ S

HGV accidents with motorcycles

40% -

. . . AEB relevant
HGV traffic accidents with
motorcycles account for 3 1% 23% -
- & 20% 1 7 : 13%
> 2.2% of all fatalities g .
‘ @ . 2% 2%
> 0.8 % of all accidents 0% : : — —
Turning Crossing Runup Rear Lane Oncoming Others
farside Change
Thereof AEBS relevant accident
scenarios d o ;o B o
» 17% left turn across path —%] jé» @ B 4 g é
> 19% other vehicle crossing
) Turning . Lane .
> 13% run-up to other vehicle farside Crossing Runup Rear Change Oncoming Total
Y 2% oncoming Ppa fatalities / 4 23 7 6 19 1 73
P-a. accidents 393 438 294 50 546 43 2 345

Data: Institute for Traffic Accident Research and Data Analysis (ITARDA), 2019.

Note: All pictograms shown for right-hand-side traffic.
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HGV accidents with bicycles

HGV vs Bicycle

40% -

HGV traffic accidents with 28% 31%
bicycles account for o 24%
o S 20% -
> 2.8% of all fatalities g 9%
. n - 3% 5%
»0.9 % of all accidents 0% . : — -
Turn into Turn into Bicycle Run-up Lane-Change Others
bicycle bicycle crossing
Thereof AEBS relevant accident front behind
scenarios |§| 5 é
. . . o =
» 9% turning and bicycle oncoming *é-’ @Fé ‘é" é |§| |§|
> 28% turning and bicycle from behind
. . Turn into Turn into . .
»31% b|Cyc|e crossing bicycle front | bicycle behind Bicycle crossing Run-Up Lane-Change Total
> 3% run up to bicycle 1p o . |fatalities / 4 25 36 13 5 92
P8 | accidents 255 790 858 88 131 2799

Data: Institute for Traffic Accident Research and Data Analysis (ITARDA), 2019.

Note: All pictograms shown for right-hand-side traffic.




HGV vs Pedestrian

HGV traffic accidents with
pedestrians account for

> 5.5% of all fatalities

> 0.5 % of all accidents

Thereof AEBS relevant accident
scenarios

> 30% turning and pedestrian oncoming
> 8% turning and pedestrian from behind
> 22% pedestrian crossing nearside
>10% run up

> 10% baking-up

HGV accidents with pedestrians

40% -

30%

el TY=—=)
o'o'o™= o YOO (-]
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s B A

$ 22% 20%
= 20%
c )
o 8% 10% 10% I
“” ]
o% ] |
Turn into Turn into Pedestrian Runup Backing Others
pedestrian pedestrian crossing up
front behind
3 g - B :
v aes B 1
Turn into Turn into Pedestrian
pedestrian pedestrian crossin Runup Backing up Total
front behind g
IPoa fatalities / 27 11 55 19 6 177
P21 accidents 507 132 375 159 160 1671

Data: Institute for Traffic Accident Research and Data Analysis (ITARDA), 2019.

Note: All pictograms shown for right-hand-side traffic.
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