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This is a report on an attempt to test the need for better visual definition 
of the automotive vehicle through the use of running lights during day
light hours. In lieu of the addition of special lighting systems, the park
ing lights and taillights of some 200 motor vehicles were made to turn 
on automatically on ignition. After 1 year, observation of these vehicles, 
and of about 400 unmodified vehicles as a control group, gave results 
indicating that the modified vehicles as" a group had a better accident 
rate (some 18 percent better overall) and a better severity rate (66 per
cent lower on a numerical scale) than the unlighted vehicles. Specifi
cally, the rear-end accident rate was reduced by 45 percent, with sig
nificant reductions of other accident types. Variation by type of vehicle 
and color of vehicle are also discussed. 

• AS A RESULT of a study by M. J. Allen and J. R. Clark (1) of Indiana University, the 
Port of New York Authority undertook in February 1965 a limited test of the concept of 
1·unning lights for day light operation of motor vehicles. Even though the Allen and Clark 
study recommended (and utilized) added light systems to test vehicles, the Port Author
ity (PA) experiment attempted to use the existing parking lights and taillights that are 
normally unused during daytime operation. In that experiment ~) 38 passenger cars 
from an automotive pool were modified so that parking lights and taillights turned on 
automatically on ignition. Results after 1 year showed that a statistically significant 
reduction in accident rate was experienced by the modified vehicles as aga.inst a control 
group of 200 unmodified cars (10.22 versus 19.20) . In July 1967 approximately 200 ve
hicles, modified in the same manner, were studied in relation to about 400 unmodified 
vehicles for 1 year. 

METHODOLOGY 

Vehicles 

From lists of the 1,367' PA vehicles of all kinds (listed by number), 600 vehicles in 
3 categories (Table 1) were selected at random (excluding special types of vehicles and 
veliicles with other types of warning lights or flashing lights). Because of retirement 
and replacement of vehicles during the period of choice, and during the study period, 
the total number of vehicles involved was 578 at the beginning of the experiment year, 
and 557 at the end, for an average number of 567 .5 . 

Accidents 

Accidents included in the experiment were those that occurred during daylight, dawn, 
or dusk. The types considered are as follows: 

1. Rear-end collision-when PA vehicle is struck in the rear by another vehicle; 
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Vehicl e 

Passenger 
Black 
Yellow 
Other (unmarked vehicle 

of PA police detective) 
Light trucks 
Heavy trucks 
All 

TABLE 1 

VEHICLES USED IN THE EXPERIMENT 

With Running Light s 

Number 

(115 + 126)/2 = 120.5 
(77 + 83)/2 = 80 
(37 + 42/2 = 39.5 

(1 + 1)/2 = 1 
(56 + 45)/2 = 50.5 
(21 + 19)/2 = 20 
(203 + 179)/2 = 191 

Percent 

33.2 

32.8 
39.6 
33.66 

\Vir;hout Running Li~i1ts 

Number 

(244 + 241)/2 = 242 .5 
(149 + 143)/2 = 146 
(89 + 92)/2 = 90.5 

(6 + 6)/2 = 6 
(102 + 105)/2 = 103.5 
(29 + 32)/2 = 30.5 
(375 + 378)/2 = 376.5 

P e r cent 

66.8 

67 .2 
60. 4 
66.3 4 

Note: Police vehicles (yellow sedans and station wagons) with "lollipop" lights and rotating beacons were not used in this 
experiment. 

2. Backing collision-when a vehicle backs into an occupied or moving PA vehicle 
(excluding a backing collision of a PA vehicle); 

3. Right-angle collisi on- all types; 
4. Sideswipe collision-when PA vehicle is sideswiped (excluding a PA vehicle side

swiping another vehicle); 
5. Head- on collision-all except for the case when a vehicle is obviously out of con

trol because of a vehicle defect or having struck a fixed object first or both; and 
6. Sideswipe (opposite direction)-all except for the case when a vehicle is obviously 

out of control. 

Accidents excluded are those that occur during hours of darkness and include the 
following: 

1. Collision with fixed object; 
2. Collision with object lying in the roadway; 
3. Collision with falling or flying objects; 
4. Vehicle damaged while parked; 
5. Improper loading or load cover; 
6. Vehicle turned over in the road; 

8. Rear-end collision-PA vehicle strikes another vehicle in the rear. 

The accident rate used is accidents per million vehicle-miles. The severity rate is 
based on a system (1) developed for ascribing numerical values to classes of severity 
as follows: 

Damage or Injury 

Property damage, w1der $100 
Property damage, $100 to $249 
Property damage, $250 and over 
Negligible injury or injury claimed 
Minor injury 
Major injury 
Fatality 

Severity Factor 

1 
2 
5 
5 

15 
150 
350 

The total severity is the sum of the severity factors of all accidents. 

. . . t otal severity x 1 000 000 
Severity rate per 1,000,000 veh1cle-m1les = tual hi 1 ~ ' ac ve c e- es 

For example, the severity rate for 2 accidents with property damage under $100 (1) , 
minor injury (15) , and 120 ,000 vehicle-miles is as follows: 

S ·t t 16 x 1,000 ,000 l 33 everi y ra e = 126 000 = . 

' 



Date 

RE A 

July 1967 
Aug. 1967 
Sept. 1967 
Oct. 1967 
Nov. 1967 
Dec. 1967 
Jan. 1968 3 
Feb. 1968 1 
March 1968 
April 1968 1 
May 1968 1 
June 1968 .! ~ 

Total 7 

TABLE 2 

TYPE OF ACCIDENTS AND MILEAGE BY MONTH 
(All Vehicles and All Accidents) 

Vehicles With Running Lights Vehicles Without Running Lights 

Accident Accident 
Mileage 

ss B HO PED Total RE A ss B HO PED Total 

177,550 2 
172,117 
161,622 2 2 I 5 

1 158, 134 I 1 
2 116,265 4 1 2 2 9 
2 144,784 1 3 4 
4 166. 377 3 1 2 8 
2 167: 881 I 2 

2 3 163,556 1 I 2 
1 157,551 2 2 4 
2 182,648 3 3 2 10 
3 ~ 2 2 4 

6 21 1,930,835 19 12 10 6 2 2 51 

3 

Mileage 

282,296 
323, 145 
289,081 
301, 660 
305,274 
290,797 
332,731 
340,825 
351,241 
305,544 
387,850 
330,880 

3,841,324 

Note: RE = rear end; A = angle; ss· = sideswipe; B = backing; HO= head on ; and PED = pedestrian. 

RESULTS 

A total of 72 accidents occurred to the study vehicles during the study year: 51 to 
those without running lights and 21 to those with running lights. A summary of the re
sults by month is given in Table 2. 

Figure 1 shows the distribution of accidents by month, day, and hour. The monthly 
fluctuations generally follow a seasonal pattern observed previously. The daily distri
bution shows a slight difference in pattern for the 2 groups, but the smaller numbers 
for accidents of vehicles with running lights may affect this. The distribution by hour 
shows general agreement in distribution. 

Figure 2 shows the distribution of accidents by type. The effect of running lights 
on rear-end accidents especially is pronounced, even without adjustment on the basis 
of mileage covered. The distribution by severity classifications is shown in Figure 3. 
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Figure 1. Accidents by month, day, and hour. 

The dramatic reduction in severity is appar
ent, from 20 percent personal injury (and 
fatal) for vehicles without running lights. 

Figure 4, distribution by light conditions, 
shows that a larger proportion of dawn or 
dusk accidents occurred to those vehicles 
with running lights. This may be indicative 
of the fact that many drivers turn on their 
parking lights or headlights during those 
periods. How many of the drivers of ve
hicles without running lights who might have 

n Wilhoul running lights 

~ Wilh running lights 

Figure 2. Accidents by type. 
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Figure 3. Accidents by severity . 
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Figure 4. Accidents by light conditions. 

done that is not known. It may also indicate the dissipation of the effectiveness of the 
concept during periods when all or most drivers are doing the same thing. The distri
bution by weather condition (Fig. 5) shows great improvement £or daylight conditions, 
but not for those conditions during which lights might be turned on. 

For the total period, all vehicles with running lights had 20 percent fewer accidents 
(Fig. 6) and about 66 percent fewer severe accidents. The greatest improvement by 
vehicle type was for passenger vehicles, which showed a 23 percent reduction in acci
dent rate, and a 41 percent reduction in severity rate. Rear-end accidents showed a 
45 percent improvement in accident rate and a 54 percent improvement in severity rate. 
In addition, there were improvements in the angle, backing, and bead-on rates. How
ever, there were more sideswipe accidents (per million vehicle-miles), and no im
provement was shown for yellow vehicles or for trucks (which were mostly yellow). 

Numbers of accidents, severity factors, and mileage were accumulated month by 
month, and a rate was calculated each month . The accident rate for all vehicles and 
all accident types (Fig. 7) for modified vehicles was considerably below the rate for 
the control group. The control group rate ranged from 10 to 34 percent greater than 
the modified group. At the end of the test period the control group was 22 percent more 
th2.!! th1:> m0rlifi<>ri e-r,m:r. 'l'he severity rate was also consistently lower (Fig. 8). By t
test for statistical significance, these rates show a significant difference. 

The rear-end accident rate for modified 
vehicles , which was perhaps the prime 
consideration in this study, was consis
tently below that of the control group (Fig. 
9). Angle collision experience also was 
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Figure 5. Accidents by weather conditions. 
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Figure 6. Accidents per vehicle-mile with and with
out running lights. 
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Figure 7. Cumulative monthly accident rate for all vehicles and all accidents. 
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Figure 8. Cumulative monthly severity rate for all vehicles and all accidents. 
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Figure 9. Cumulative monthly accident rate for all vehicles and rear-end accidents. 

favorable to the modification after the first 2 monthR (Fig . 10) R!'>f'kin~ !'lf'.f'in,,-ntR !'<:>
mained favorable, although the 2 categories approach each other's rates at the end of 
the test period (Fig. 11). Sideswipes, however, are quite unfavorable, although again 
the rates approach equalization and might equalize over a longer period of time (Fig. 12) . 
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Figure 10. Cumulative monthly accident rate for all vehicles and 
angle accidents. 
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Figure 11 . Cumulative monthly accident rate for all vehicles and 
backing accidents. 
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Figure 12. Cumulative monthly accident rate for all vehicles and 
sideswipe accidents. 

7 

Severity rates were not calculated for all vehicles because they represent essentially 
the rates for passenger vehicles (there were only 4 accidents for the modified trucks 
and 7 for the control groups of trucks). 

Passenger vehicles only (all accidents) consistently showed favorable results for 
accident rate (Fig. 13), and striking results for severity rate (Fig. 14). The favorable 
result on overall severity of accidents is a very gratifying, if an unexpected, result of 
this study. Again, these differences are statistically significant. 

The rear-end accident rate for passenger vehicles only shows the greatest effect of 
the running lights concept in this study (Fig. 15). Severity rate (Fig. 16) i s again con
sistently lower. Although favorable, there :is a tendency for both accident r ate (Fig . 
17) and severity rate (Fig. 18) of angle accidents to equalize toward the end of the study 
period . Backing accidents, as do rea r-end accidents , show very favorable results both 
in accident rate (Fig. 19) and in severity r ate (Fig. 20). Both accident rate (Fig. 21) 
and severity rate (Fig. 22) of sideswipe accidents show similar patterns quite the 
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Figure 14. Cumulative monthly severity rate for passenger vehicles 
only and all accidents. 
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Figure 15. Cumulative monthly accident rate for passenger vehicles only 
and rear-end accidents. 
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Figure 16. Cumulative monthly severity rate for passenger vehicles 
only and rear-end accidents. 
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Figure 17. Cumulative monthly accident rate for passenger vehicles 
only and angle accidents. 

20 

. 
~ . 

Ill -~ 
~ ,. 
" 1 

10 ,; . .,_ 
"' 

1 !I *• •• •• 

•• 
••••• I I• •• •••I • •• •• • • •••• I : 

······· : ••• 
With o,a Running Lights 

••••••• I With R11nning Ligbt s 

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun 
1967 1968 

Figure 18. Cumulative monthly severity rate for passenger vehicles 
only and angle accidents. 
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Figure 19. Cumulative monthly accident rate for passenger vehicles 
only and backing accidents. 

24 
Without Running Lights 

•••••••• With Running Lights 

••••••••••••••••••••• 
,Hill ,;ul!: ~t~ ui;L rtov uec Jan feo Mar Apr May Jun 

1967 1968 

Figure 20. Cumulative monthly severity rate for passenger vehicles 
only and backing accidents. 
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Figure 21. Cumulative monthly accident rate for passenger vehicles 
only and sideswipe accidents. 
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Figure 22. Cumulative monthly severity rate for passenger vehicles 
only and sideswipe accidents. 
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Figure 23. Cumulative monthly accident rate for black passenger 
vehicles only and all accidents. 
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Figure 24. Cumulative monthly severity rate for black passenger 
vehicles only and all accidents. 
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Figure 25. Cumulative monthly accident rate for yellow passenger 
vehicles only and all accidents. 
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Figure 26. Cumulative monthly severity rate for yellow passenger 
vehicles only and all accidents. 

reverse of experience for other accident types. No reasonable explanation for this ex
perience is apparent. Both, however, approach identity at the end of the study. In the 
category of other vehicles only, differences in rates did not prove statistically sig
nificant. 

For black passenger vehicles (all accidents), both accident rate (Fig. 23) and sever
ity rate (Fig. 24) are most favorable to the running-lights concept. There are also 
statistically significant differences. There is no explanation for the results for yellow 
passenger vehicles (all accidents) except that there is less contrast between lights and 
vehicle color in daylight. However, the accident rate (Fig. 25) appears to approach 
identity, whereas severity rate (Fig. 26) fluctuates ambiguously. statistically the dif
ferences here are not significant. 

CONCLUSIONS 

There is no doubt that the vehicles modified for running lights experienced a better 
accident history than those vehicles not so equipped. However, this experiment was 
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intended as a halfway measure to the testing of added running lights, as recommended 
by Allen and Clark. Therefore, even though the advantages of the simple system de
scribed in this paper (i.e . , the use of parking lights and taillights as r wming light s) 
should be used on a larger scale (and the results thereof studied closely), the ultimate 
recommendation must be in the addition of lights to vehicles, most probably of a color 
differing from existing brake lights and parking lights, and also in the placing of lights 
on the vehicle so as to be visible at a greater distance (such as at the r oof line). 

It is apparent from the results of this study that the ambiguous results concerning 
yellow vehicles may suggest the observation made in certain studies that light-colored 
vehicles are inherently safer (or less accident-prone) than dark-colored vehicles. Con
versely, the excellent results with black vehicles may be attributed to the excellent 
contrast of lights with the black background. 

Other points of discussion or future study or both are suggested in the following 
questions: Is the disadvantage of taillights as running lights (being confused with brake 
lights) actually the underlying reason for the success of this experiment? That is, does 
the confus ion of a driver behind such a vehicle lead to his maintaining a more respect
ful distance? Would the advantage of this conversion disappear if all vehicles were so 
modified? These questions, while deserving answers, are at this point academic. If 
a method or device is proved to be effective in accident reduction, it should be adopted 
nntil better proven methods are developed. 
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