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ANALYZING THE RELATIONSHIP BETWEEN CAR GENERATION

o AND SEVERITY OF MOTOR-VEHICLE CRASHES IN DENMARK
P|oP

“ JEPPE H. RICH, CARLO G. PRATO, TOVE HELS, ALLAN LYCKEGAARD, NIELS B. KRISTENSEN
DTU — TECHNICAL UNIVERSITY OF DENMARK
TRANSPORTATION RESEARCH BOARD ANNUAL MEETING — POSTER SESSION 724 — JANUARY 16, 2013

Background Data Scenarios

In Denmark, road fatalities are on the decrease. This isdue  |n the analysis we included drivers of passenger cars and The effect on driver injury severity of the vehicle's generation To illustrate the relations found we calculated the lives and

to legislation changes, enforcement measures, technological  vans in police-recorded accidents in Denmark in the period - 16% injuries saved if older cars were removed and hypothetically
=

enhancements, infrastructural improvements and human 2004-2010. Thus we included: = 1‘;; redistributed proportionately among younger cars:

factors. However, research has not investigated the ® 80,502 observations of drivers in 49,405 accidents (single ' 10% — _ _ _

o o _ _ _ 2 gy - Driver injury severities, accidents from 2004 to 2010, N=80,502.
contribution of each factor to the significant road safety + multiple vehicle accidents) T o Severely Slightly Material
improvement. ® Driver injury as the response variable 2 4% . ZelElIEe et IfUiEe  DEEe

jury P 2 2% Basis model 642 4659 7,168 68,032
® The following explanatory variables: S 0% I I I I I I I I I I calculation (real life)
Aim 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 Scenario 1: # cars > 10 571 4,401 6,980 68,550
. ] ] S;rn:::liiztsgcsitflizs Dummies for the 20 most sold car makes in Denmark . .. VehiCIe_'S gen_er_ation . yea‘rs reduced by half
To assess the relationship between car generation and cargen0d, ..., cargen10 2004,...,2010 minus year of 1% registration W Slightly injured Seriously injured Killed Difference 71 _258 -188 518
ogownweigh ogarithm of the own weight of the car (k . .
“, . . . . . -0 . .g t I(:)vsn V\teight rLIative to (a\g/]ertaget) Weighi ogf)other car(s) involved in the leference IN -111% -55% -26% 08%
conditional accident severity of drivers in car crashes in Relativeweight el
Driver characteristics | perCe ntage
Denmark. oS P e N S ® Newer cars: lower probability of driver injury or death Scenario 2: # cars > 15 607 4,537 7,083 68,275
age43 P?ece-w?se I?nearfunct?on fordr?ver age (27iagei43) . » . years reduced by half
o e e o v o s ® Newer cars: higher probability of material damage only Difference 36 122 -85 243
Method oonol male Piene viss lnoar foncten of BAC.for mals crvers (02 BAG <50) accidents (not shown). Difference In -9.9% -2.6%  -1.2% 0.4%
_ ] ] alcohol_male2 P?ece-wise I?near funct?on of BAC for male drivers (50< BAC =100) perce ntage
Crash severity Is recorded in four naturally ordered e sl Scenario 3: # cars > 20 631 4,624 7,146 68,100
categories: e —— ceatbeis Dy for Sentbelt ses and 2240026 years reduced by half
i : - Tl i A o s seatbelt43 Dummy for seatbelt use and 26sage<43 —— : : : : : D|fference _11 _35 _22 68

Ty " seatbelt65 Dummy for seatbelt use and 44<age<65 . .

 No injury/material damage (1) seatbelis oummy for seaibel use and d4<aoe Elasticities for speed limit, curb weight and weight ratio Difference in -1.8% 08%  -03% 0.1%
] .. ) Crash characteristics
® nght |njury Of dr|Ver (2) do4,...d10 Dummy for year of accident 3,50 percentage
Leftback Dummy for “left back” point of collision
. . Rightback Dummy for “right back” point of collision 3,00 . . .
* Severe Injury of driver (3) Frrt Durmmy for ront"point f colision e The results indicate that when correcting for a number of
. Rear Dummy for “rlear” poin_t of coIIi.sion ’ . . . - -

* Death of driver (4) Votonaay EP Al Y 2,00 variables relating to the driver, the vehicle and the accident,
road_2track Dummy for accident occurring on a two-lane road . . .
oad_rack Dummy for accident oceuring on a onelane 02¢ 1,50 a clear safety potential by renewing the car fleet remains.

roan ummy 10r accident occurring in an urpan area "

Because of the ordered response discrete variable, an el ol ) s 1,00 The potential is probably even larger than indicated here,

- : - . . 2 0,50 . . . .
ordered logit-model approach was chosen with a relaxation ~ The explanatory variable of main interest was car = since this study only analyzed potential in injury reduction
_ _ 0,00 1— . |

of the proportional odds assumption: generation; the rest of the variables correct for conditions g MO damage (1)  Lightfinjuity (2)  Severgimjéry (3) - given that the accident had happened (conditional severity).

exp[ (X',B T ) related to the driver, the vehicle and the accident. 1,00 Renewal of the car fleet will most likely reduce the number of
a.—(XB+Ty. ]

- J | 1/ ] - . . .
P(y; > )= 1+ expl (x'ﬁ - ) ]=1..,J 1,50 accidents as well, since newer cars are more likely to have
+ a — |\ X.LB+Ty. ]
J I 1/ ) ; .
- Results %90 more active safety equipment than older cars. Moreover, by
. .y . . . . _ _ _ o _ M Speed limit m Curb weight Weight ratio (own/other vehicle's weight) _ _ o

Where P Is the probability of having an accident with a driver  Associated with the most severe driver injuries were: including the effect of newer cars on passenger injury, the

Injury greater than j given that the accident has happened. ® Older cars, lighter cars. safety potential would be even larger.

The probability of occurrence of severity category j (1,2,3,4)  ® Higher car speed proxied by the speed limit. ® Higher speed (limit) in accident: higher probability of

relates to a vector T; of observed explanatory variables for ® Older drivers and female drivers. driver injury or death (red bars).

which the proportional odds asumption does not hold andto e A plood alcohol concentration above 1.0 (male drivers). ® Heavier car: lower probability of driver injury or death

a vector X;for which the proportional odds assumption does e Sjngle-vehicle accidents. (grey bars).

hold. A Brant test investigated whether the variables violated e Accident on rural roads as opposed to motorways ® Heavier car relative to the other car in accident: lower

the proportional odds assumption. a; §;and y;were estimated (freeways) and urban roads. probability of driver injury or death (yellow bars).

by maximum likelihood In Stata. ® Erontal collisions.
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