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ARRIN
* European Commission Directorate General Energy and Transport: Cost-
benefit assessment and prioritisation of vehicle safety technologies, 2006
> 21BEDELMLZEXTRZEXTR
DBV HIEEE(ESC), QT —FFPIAFIYRTA,
@IVINFEUFT v, @PIF—-52TAFTDY 3, Becall,
OBZEER, DACC, T AIATLASYZVITSA RiRE
> BRBEWDIICKDI3FEEEDXI RO ER MG Z LLER

UKE
* National Highway Traffic Safety Administration(NHTSA): FMVSS No.126
Electronic Stability Control Systems, 2007
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RyBLEE) T Y ANES 55—
1 |EZEChE - WEEE Aoc
eCall ﬁ]\jﬂﬂiﬂyai X FZEEWRIRE (Adaptive Cruise
Control)
B I~ e o T E;g%f‘
ISA
3 REBEMIE (Intelligent Speed
Adaptation)
e 0 \\J— '\/\)IJ FIJ? @B?IBBB.U::J— a—) \\_-U-)IJP\J
4 {%ﬁ%%%@jﬁfﬁﬁg/ulﬂfﬁﬁaw‘jm ,I/\/g‘ |\ . /\y ';‘L/ZF D—(ISOFIX)
5 |9 R s T
o [ETTNTARESTYIY /K [PAD-LAY |y S SR
SONEREREE - REFENE  |9-0vD & (Event Data RS
Recorder)
1Z
<D DEIE>
BEE - 18 - BIERIDIBKEE
Category € per fatality/injury
Fatality 1,018,200 | 1{&24,250/54
Severe injury 143,100 2,00350H
Slight injury 23,100 323758
X140M/€

DABIERK, QBIEKR, CISHEEK(S)

LIS
BI5[=R

VFIA (RS L)
VFIA2(RARHO)

Edan

=
EARNRIRE
Parameter Assumption/description
Time horizon 20 years (2006-2025)
Discount rate 5%
Result year 2005

Do-nothing scenario

Projection of number of fatalities and injuries

Do-something scenario

Estimate of the effect on the number of fatalities and inju-
ries of implementing each of the safety technologies
separately

Benefits

Primarily reduced number of fatalities, severe injuries and
slight injuries




<ESCOTINME >
YR BEEY - BIEE - 8eE

Fatalities 17.5% (7-35%)
Severe injuries 15% (79%0-25%)
Slight injuries 15% (7%-25%)

Note: Figures in brackets are the figures used as min/max-values in the sensitivity analyses
<TF—=HDHHE>
- BRISERFEDHRHDICRE I DNKIE
RV =TV, PAINDDOHRREH
- PRE (RIN&X)

BRI : EEH - EEB - BIBE

Category 2010 2020
Fatalities -2,138 -2,250
Severe injuries -19,396 -22,866
Slight injuries -191,530 -226,337

Source: Own estimates

<HIFICBNBINSA—S (I8 - BE) >

-t Vax L. Yoy, - ¥
XEEL | XIEROBME GEEED =5
FIA
ka2 32 &
(BEXR) B |HKE | IR
NN \
2006 | 2025 |HUEL |82 | B
Technology Da-nothing sce- Effectiveness of technology (fatalities) Unit
nario costs
Share Share of | Reduc | Reduc | Accident group
of vehicles | tion, tion,
vehi- 2025 risk of sever-
cles colli- ity
2006 sion
1.1 Electronic stability | 9% 50% 18% 0% All €250
contral (ESC) 25-75 150-500
1.2 Brake assist sys- 5% 20% 8% 8% Rear end and head on/merging and intersection/vehicle- MN/A
tem (BAS) pedestrian collisions, collisions with obstacles and left road-
way accidents (50% of all)
1.3 Improved vehicle 0-1% 50% 0% 28% Vulnerable road users hit by front of car (14% of all) N/A
compatibility
1.4 Under-run protec- 0-1% 10% 0% 39% Vulnerable road users hit by a HGV turning right and cars €1250
tion hitting trucks in the side (2.5% of all)
1.5 eCall 0-1% 0-1% 0% 4% All €90-
€500
1.6 Soft nose on Virtually no cost-benefit data
trucks
1.7 Collision warning 0-1% 20% 12% 8% Rear and head/side/merging and intersection/vehicle- N/A
and similar sys- pedestrian collisions, collisions with obstacles and left
tems roadway accidents (60% of all)
1.8 Adaptive cruise 1% 10% 25% 20% Rear end collisions (4-6% of all) €750
contral (ACC)

FHRE - TIVDOSyIat—JF 1 - GREERICKIE 20




<EREmOMIBR>

Category Net present value in 2005, million €
{@ 13 | Accident costs 112,138
Ll &=p] Fatalities 24,890
SIEEF| Severeinjuries 33.609
BISER Slight injuries 53,639
EF | Total costs -29,642
.‘fﬂﬂﬁﬁ Total net present value 82,496
B RfETHLL | Benefit/cost-ratio 3.8
MNoie; Positive numbers reflect benefits, negative numbers reflect costs.
% <ECOESCOERBEmMRIR >
15 @ f&Em - 15.79KH
T 75 (BE3.5, 4.7, #£7.5)
2 10t @ &M : 4.1JKH
e e @ fifEEs ©  11.6JkM
¢ sl |0 @ EFEEALL : 3.8
7 > $U{E % C BB AAE )
0¥ ur S HANB XYy FOAZ I

[ mGEss 107960 MERERL 38

- ESCORIRFBICRIT D1 VT I A DDIHER

- FHBICAWND/IND X =K > TRERHE DD OEEM
- BRE /BT SRR/ REFHORE DN

» FSINSA=HCDNT, INEXRZRASHE TFH

> BEREMLL : 1.7~6.6
>8DDYFUATHH UL TEETLU EDE

Ef@EmEL

Sensitivity analysis BCR
oy { (1J\) | 1. Low unit costs (€150) 6.3
(X)) | 2. High unit costs (€500) 19
i { (I_]\) 3. Low effect on collision probability (see section 6.5) 1.7
(j() 4. High effect on collision probability (see section 6.5) 6.6
o T 5 < f (1]V) | 5. Low market penetration rate in 2025 (25%) 4.1
N (X)) | 6. High market penetration rate in 2025 (75%) 3.7
/ 1]\ 7. Low average lifetime of vehicle (12 years 3.4

1%535;&,\(.]) . QI‘ .(Y]

(K) 8. High average lifetime of vehicle (16 years) 41
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NHTSA <BEBHN\DBRE >
(AIS* T — RICKDETFE, MAIS**1~5E FET-D6ESE)

BIERE

E‘BDD DD.E; AlS O—F EEE
i) B =] | r 1 $E5E minor
E C'_ﬁu % % g 2 PEFEE moderats
o E z:i ~oOE 3 = E serious
% = Jl g 4 EE sevars
= 0 5 38 5E critical
7 s BI3E maximum
(R TR

*AIS AMRDBEPRIBIDIBIEZE1D'S6IC X TP LIZED(Abbreviated Injury Scale)
**MAIS : ZEBLIDAISDP TEREZDEN SV N ED(Maximum AISDER)

SIBREERDOEEBHNZHBRCRE T DE(6EE)

Injury Severity | Comprehensive Cost Comprehensive Cost* Relative Fatality Ratio
(2000 §) (2005 §) (2005)

BRAE | MAIS 1 $10,396 $11,654 0.00311 12738
hEE | MAIS 2 $153,157 $171,689 0.04576 1,87173H
SYE | MAIS 3 $306,463 343,547 0.09156 3,7459H
FE | MAIS 4 $720,747 $807,957 0.21534 8,807/0H
BABE | MAIS 5 $2,384,403 $2,672,916 0.71241 |2{89,135/5H
BNBE | Fatality $3,346,966 $3,751,949 1.00000 |4120,896/5H
Source: Table VIII-9 of “The Economic Impact of Motor Vehicle Crashes 20007 X 109M/$

* Adjusted from 2000 § by a factor of 1.121

AT <ESCOBEZNE>

ETERIMILTF N - EBWICXTT DBE

*E5f& : PCs(Passengers Cars) * LTV(Light Trucks and Vans)

*FARST—%4), NCSA(National Center for Statistics and Analysis)
> 7DDMNDBT —H D SBRM Z 5D (FEIIE)

Fatal Crashes PCs LTVs
Single Vehicle Excluding Pedestrians, 35 67
Bicyclist, and Animal (20— 51) (35 - T8)

Rollover 69 88
(52 —87) (81 —95)

Culpable Multi-Vehicle 19* =0 38
(-2 = 39) (16— 60)

All Fatal Crashes 14 29
(3-25) {21 —38)

All Crash Severity Levels
Single Vehicle Excluding Pedesirians, 34 59
Bicyclist, and Animal (20— 46) (47 — 68)

Rollover 71 84
(61— 78) (75— 90)

Culpable Multi-Vehicle 11*50 16
(4—18) (7-24)

All Crashes 8 13
(5-11) (9 16)

*not statistically significant > RN RS EIL C DEXFE TR
PC: passenger cars, LTV: light trucks and vans
Note: numbers in parentheses represent the 90 percent confidence bounds for the mean ( )[J90%EFaXE

NHTSA: Statistical Analysis of the Effectiveness of Electronic Stability Control(ESC) Systems -Final Report-, pp.44-54(2007)26,




NHTSA <4NE =V DBRHSEEETHOMBE >

- BISIER 1 258%8 (3% 7%)
- BREK : 25848 (Lower, Higher)

Lower Bound*

Injury Single- + Multi-Vehicle
Severity |  Single-Vehicle Crashes Multi-Vehicle Crashes Crashes
MAIS pPC LTV | Total PC LTV | Total pPC LTV | Total
1 25,915 11,783 37,698 0 0 0 25915 11,783] 37,698
2 3,442 1.8201 5,262 0 0 0 3,442 1,820) 5,262
3 1,839 763 2,602 0 0 0 1,839 763 2,602
4 749 275 1,024 0 0 0 749 275 1,024
5 251 59 310 0 0 0 251 59 310
Fatalities 045 602 1,547 0 0 0 045 602 1,547
1-5 32,196/ 14,700 46,896 0 0 0 32,196 14,700{ 46,896
Higher Bound
Injury Single- + Multi-Vehicle
Severity | Single-Vehicle Crashes Multi-Vehicle Crashes Crashes
MAIS PC LTV Total PC LTV Taotal PC LTV Total
1 25,915 20487 46,402 0 6,749 6,749 25915 27,236 53,151
2 3,442 3,171 6,613 0 758 758 3,442 3,929 7,371
3 1,839 1.341 3,180 0 379 379 1,839 1,720) 3,559
4 749 484 1,233 0 89 89 749 573 1,322
5 251 104 355 0 43 43 251 147 398
Fatalities 945 1,152 2,097 0 437 437 945 1,589 2,534
1-5 32,196/ 25,587 57,783 0 8,018  BO18 32,196 33,605 65,801

Source: 2005 FARS, 2000-2005 CDS
PC: passenger cars, LTV: light trucks/vans
* Assuming ESC effectiveness of LTVs = PCs ;z

NHTSA <4/INE = DIEEHERIFIR O >

- BISIER [ 278%E (3% 7%)
- B3R 27848 (Lower,/Higher)

Lower Bound*

Injur
Se\{eri{}' Na Discount At 3 Percent Discount At 7 Percent Discount
MAIS PC LTV Total PC LTV Total PC LTV Total
1 81 37 118 67 30 97 54 23 77
2 158 83 241 131 67 198 106 52 158
3 168 70 238 140 56 196 113 44 157
4 161 59 224) 134 47 181 108 37 145
5 179 42 221 149 34 183 120/ 26 146,
Fatalities 945 602 1,547 783 483 1,268 633 379 1,012
Total 1,692 893 2,585 1,406 71 2,12 1,134 561 1,69
Higher Bound
Injury
Severity No Discount At 3 Percent Discount At 7 Percent Discount
MAIS PC LTV Total PC LTV Total PC LTV Total
1 81 85 166 67 68 135 54 53 107
2 158 180 338 131 144 275 106 113 219
3 168 158 326, 140 127 267 113 100) 213
4 161 123 284 134 98| 232 108] 78 186y
5 179 105 284 149 84 233 120 67 187
Fatalities 945 1589 2,534 785 1,275 2,060 633 1,001 1.634
Total 1,692 2,240, 3,932 1,406 1,79 3,20 1,134 1,41 2,54

PC: passenger cars, LTV: light trucks/vans
* Assuming the effectiveness of LTVs = PCs

>3% 4.0918M, A(2,123A¢3,202.A) : 8,720{2~1JK3,080(E
>7% 4.09%F, A(1,695A&2,546 A) : 6,976/2~1JK0,4641E

M
=




Nl S0 <BRHDOEL>

=BBRDEH

ABS ESC ABS/ESC Combined
Costs $368 S111 5479
Weights 4.85 kg. 0.82 kg. 5.67 kg.
10.7 Ibs. 1.8 Ibs. 12.5 Ibs.
— =
BENMEICHDER
Passenger Cars None ABS +ESC ESC only
% Needing Improvements 65% 14% 21%
& million sales estimated 112 M 1.68 M
Costs per vehicle ] $479 $111
Total costs 0 | $536 M S186 M
Light Trucks
% Needing Improvements 77% 1% 22%
9 million sales estimated 0.09 M 1.98 M |
Costs per vehicle 0 $479 3111 IJ
Total costs 0 | $43 M $ 220 M

M: million
&=+
Oao

(vehicle cost)

REUCICDDDEIERDOER

Al 3% Discount At 7% Discount
Vehicle Cost (a)* $985 M 985 M |&
Savings from Property \
Damage and Travel Delay (b) $309 - 5436 M $247 -$347M
Fuel Economy Impact (c) £26.8 M 521.8 M
Net Costs (=a—b +¢) $576 -$703 M $660 - 760 M

* Vehicle costs are not discounted, since they occur when the vehicle is purchased, whereas benefits
occur over the vehicle's lifetime and are discounted back to the time of purchase.

M: million

DABIEKR, OMBIEK, QISEHEX(E), DB E

29

NHTSA

<EREROFER>
- . O
- BISIREBMERDAL/NSY — >V TE
113 20.9 8.4 145
3% Discount 7% Discount

Low High Low High =
Fatal B 7
Fquivalents 2,123 3.202 1.695 2.546
Injury Benefits
il) $7.965 387,727 | $12.013.740.698 $6.359.553.555 $9.552.462.154
PD&TD Savings $308,854,628 $436,418,475 $247 240,747 $347.469, 484
Vehicle Costs* $985, 157,000 $985, 157,000 F985,157,000 $985, 157,000
Fuel Costs $26,800,000 $26,800,000 $21,840,000 821,840,000
Net Costs (2) $703.102.372 $575.538.525 $759.756,253 $659.527.516
MNet Cost Per
Fatal Equivalent
(3) 5179.743 5331.183 $259.045 5448.234
Net Benefits (4) $7.262,285,355 | S11.438.202,173 $5.599,797 302 %8,892,934 638 %@1@5

PD&TD: property damage and travel delay
* Vehicle costs are not discounted, since they occeur when the vehicle is purchased, whereas benefits
occur over the vehicle’s lifetime and are discounted back to the time of purchase.

{1} =$%3,751,949 * Fatal Equivalents
(2) = WVehicle Costs - PD&TD + Fuel Economy Costs
{3) = Net Costs/Fatal Equivalents
{4) = Injury Benefits — Net Costs

> BFRELL © 8.4~20.9
> R

: 6,10418~1JK2,42612M

- ESCIFHZBIC KA v FORSUIXIZR
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