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ABSTRACT 

A b r i e f  examination i s  made o f  the l i k e l y  mechanism o f  action 

f o r  the reduct ion i n  rear-end co l l i s i ons  a r i s i ng  from the installation 

o f  a centra l  high mounted rear  brake l i g h t .  I t  i s  argued t h a t  the extra 
l i g h t  would provide an a l e r t i n g  stimulus to  increase the l i ke l i hood  that 
the fo l low ing  d r i v e r  o r  r i d e r  respond a t  a l l ,  ra ther  than t o  decrease 
t h e i r  react ion t ime. The cost effect iveness o f  the in t roduct ion  o f  such 

an add i t iona l  brake l i g h t  i s  estimated i n  an attempt t o  show tha t  the light 
i s  a cos t -e f f ec t i ve  countermeasure to  c o l l i s i o n s  i n t o  the rear  o f  cars and 

car derivatives. 
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Addi t ional  High Mounted Rear Brake Lights as a Possible 
Countermeasure to  Rear-End T r a f f i c  Collisions. 

Various studies have suggested tha t  addi t ional  rear brake lights 
might be an e f f e c t i v e  countermeasure to  rear-end collisions. 

1. A Fie ld Test o f  Two, Single Centre, High Mounted Brake L ight  Systems 
(Rausch e t  al 1981). 

Rausch e t  al (1981) reported a 10 month study o f  900 t ax i s  i n  New 
York c i t y .  The tax i s  were divided i n t o  three equal groups: one control 

group with a standard t a i l  l i g h t  conf igurat ion and two experimental groups 
wi th  an add i t i ona l ,  s ingle brake l i g h t  mounted j u s t  below the centre o f  the 

rear window. In one o f  these groups the extra l i g h t  had one bulb (Stimsonite 
l i g h t ) ;  i n  the other group the extra l i g h t  had two bulbs and "improved 
opt ica l  q u a l i t i e s "  (Stanley light). 

A l l  t ax i s  reported a l l  c o l l i s i o n s .  The c o l l i s i o n  ra te  was calculated 

per 1000 days o f  vehic le operation f o r  each o f  the experimental un i ts  and 
then expressed as a percentage reduction r e l a t i v e  to  the control group. 

The rear-end c o l l i s i o n  rate f o r  t ax i s  f i t t e d  wi th  the s ing le bulb 
u n i t  was 44 percent lower than tha t  o f  the control  group (statistically 
s i g n i f i c a n t ,  p = 0.002). The tax is  f i t t e d  w i th  the double bulb u n i t  had 

a rear-end c o l l i s i o n  rate reduction o f  58 percent from tha t  o f  the control 
group (p = 0.0003), although there was no s t a t i s t i c a l  s ign i f icance i n  the 
d i f ference between the two experimental groups (p = 0.19). 

However, there are some features o f  t h i s  study which may mean that 
i t s  resu l ts  cannot be generalised to  a l l  motor cars: 

a. the resu l t s  may, i n  par t ,  have arisen from the novelty o f  the 
extra l i g h t  ( i f  most cars had the extra l i g h t  t h i s  novelty effect 
would wear off), 

b. there was some confounding o f  the d i f ference obtained between 
the two experimental groups and time o f  year e f fec ts  (the single- 
bulb un i t s  were i ns ta l l ed  between December 1979 and February 1980, 
whi le  the double-bulb un i ts  were i ns ta l l ed  between February 1980 
and March 1980, 
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c .  the t ax i  d r i ve rs '  apparent awareness o f  the experimental procedure 
may have influenced t h e i r  d r iv ing  behaviour. 

None-the-less, the reduction i n  rear-end c o l l i s i o n s  resu l t i ng  from 
the add i t ion  o f  an ext ra ,  high-mounted rear brake l i g h t  was considerable 
and meri ts f u r t h e r  consideration. 

2. Flashing Brake Lights 

In 1974, Voevodsky reported a large scale taxicab study i n  San Francisco 
showing a reduct ion o f  rear  end c o l l i s i o n  ra te  o f  60.6% when a centrally 
mounted amber l i g h t  was f i t t e d .  This l i g h t ,  a t  the same height as existing 
stop l i g h t s ,  f lashed when the brake pedal was appl ied.  The ra te  o f  light 
pulses emitted from the l i g h t  varied exponent ia l ly  w i t h  deceleration, 
increasing as the vehic le  decelerated. 

Voevodsky's study would appear to have been well executed. The effect 
o f  the f lash ing  l i g h t  was s t a t i s t i c a l l y  s i g n i f i c a n t  such t ha t  a 60% reduction 
in  rear-end c o l l i s i o n s  would appear reasonable. 

3. Possible Mechanisms o f  Action 

Moving o r  f lash ing  visual s t imu l i  are well-known to be efficient 
a t ten t ion  o r  a l e r t i n g  devices. Peripheral v i s i on  i s  very sens i t i ve  to  such 
s t imu l i  which serve to  red i rec t  the eyes so t ha t  the s t imu l i  then f a l l  on central 
v isual  areas which are e f f i c i e n t  a t  seeing d e t a i l ,  but less e f f i c i e n t  at 
detect ing movement. I t  i s  therefore possible t ha t  i t  was the f lash ing quality 
o f  the l i g h t ,  ra ther  than the information about ra te  o f  decelerat ion conveyed, 
t h a t  was instrumental in  reducing the c o l l i s i o n  ra te  i n  San Francisco. 

A d r i v e r ' s  eyes are usual ly directed so tha t  central  v i s ion  falls 
on the roadway o r  t r a f f i c  some distance ahead. Thus where a vehic le  i s  being 
c lose ly  fo l lowed,  central v is ion may not be d i rected a t  the rear  brake lights 
which are low i n  the f i e l d  o f  v is ion .  Flashing o f  such l i g h t s  would be an 
e f f i c i e n t  means o f  a l e r t i n g  a t ten t ion ,  when a s ing le low set  l i g h t  coming on 
may have been missed. 
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Likewise, ra is ing  the level o f  the brake l i g h t  t o  the lower centre 
o f  the rear  window (Rausch e t  al 1981) would be l i k e l y  to  br ing the light 
i n t o  centra l  v i s ion  and a l e r t  the fo l lowing d r i v e r  t o  brake application 
in the veh ic le  being fol lowed. Thus, the reduction in  c o l l i s i o n s  noted 
i n  both studies may be a t t r i bu ted  to  dr ivers  being made aware t ha t  brakes 
are being applied by a lead vehicle. 

A recent study by Sivak e t  al  (1981) would appear to  support this 
conclusion. The authors examined the responses o f  fo l low ing  vehic le drivers 
to  high mounted brake l i g h t s  o f  lead vehicles. Control vehicles had conven- 
t i ona l  brake l i g h t  systems. One experimental group had s ing le ,  central 
high mounted brake l i g h t s ;  the other experimental group had dual high mounted 
brake l i g h t s .  Subjects were unaware o f  the ongoing experiment, t h e i r  responses 
being monitored by equipment i n  the lead vehic le and i n  a monitoring vehicle 
t h a t  fol lowed the subject 's  vehicle. 

The sub jec t 's  responses were videotaped by a hidden camera i n  the 
monitor ing veh ic le .  A second camera viewed a d i g i t a l  c lock.  The cameras 
were ac t i va ted ,  by means o f  telemetry, when the d r i v e r  o f  the lead vehicle 
applied his brakes. The frequency and react ion time o f  the subject's 
responses were then timed according to  videotape records. Unfortunately, 
t r i a l s  were on ly  conducted during day l igh t  and the distances between the 
lead and monitoring vehicles and the subject 's  vehicles were not clearly 
def ined. However, the study i s  important i n  t ha t  subjects were not obviously 
being monitored. 

When subjects were fo l lowing experimental veh ic les ,  t h e i r  frequency 
o f  responding t o  brake l i g h t s  was increased by approximately 72 percent 
compared t o  when subjects were fo l lowing control vehic les.  There was no 
s i g n i f i c a n t  d i f ference i n  the react ion times o f  the braking responses between 
the groups o f  subjects,  nor did the addi t ion o f  dual l i g h t s  show significant 
advantage over the addi t ion o f  a s ingle light. 

This study supports the hypothesis tha t  reduction i n  crashes arising 
from e i t h e r  a high mounted l i g h t  o r  a f lash ing lower l i g h t  i s  due (a t  least 
i n  pa r t )  to  the propert ies such l i g h t s  have i n  a l e r t i n g  fo l lowing drivers 
to  brake appl icat ions i n  the lead vehic les.  I t  seems un l i ke l y  t ha t  the effect 
ar ises from a reduction i n  react ion time. 
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The add i t ion  o f  a s ingle centre high mounted brake l i g h t  may be of 
p a r t i c u l a r  importance a t  n ight ,  since the standard t a i l  l i g h t  configuration 
has brake l i g h t s  and rear l i g h t s  o f  the same colour and height. Providing 
a l i g h t  a t  a d i f f e r e n t  locat ion that  comes on only when the brakes are applied 
w i l l  provide an addi t ional  and d i s t i n c t i v e  cue to h igh l i gh t  brake application 
f o r  fo l low ing  drivers. 

4. The Cost Effectiveness o f  an Addit ional Centre High Mounted Brake L ight  

In 1977, the f lash ing l i g h t  (Cyber l i te)  was estimated to  cost $135.00 

per u n i t .  I t  was doubtful tha t  f i tment  o f  such an expensive u n i t  on every 
vehic le would be a cos t -e f fec t i ve  countermeasure t o  rear-end collisions. 
However, the s ing le  (non-f lashing) centre high mounted brake l i g h t  i s  considerably 
cheaper. Mr. Canta l i ,  Engineer, T r a f f i c  Accident Research Un i t ,  has estimated 
t ha t  such a u n i t  and bulb replacements would cost approximately $25.00 per ten 
years i f  i n s t a l l e d  a t  the manufacturing stage. 

At  30 June, 1980, there were 2,275,000 cars and car der ivat ives registered 
i n  New South Wales. I t  would cost $56,875,000 to  f i t  the s ingle light 
to a l l  these veh ic les ,  o r  approximately $5,687,500 per year to  f i t  such lights 
t o  a l l  vehic les i n  New South Wales. 

During 1980, there were 10,255 c o l l i s i o n s  i n t o  the rear  o f  cars and 
car de r i va t i ves ,  g iv ing r i s e  to  28 f a t a l i t i e s .  I f  a high mounted brake light 
on every car were t o  reduce such f a t a l i t i e s  by 40 percent, i t  would be expected 
t o  save around 11 l i ves  per year based on 1980 f igu res .  Thus the cost of 
saving each l i f e  could be estimated a t  $517,045. 

This f i gu re  i s  based on the conservative estimate o f  a 40 percent reduction, 
Rausch e t  al (1981) having reported a 44 percent reduction when a s ingle bulb 
high mounted l i g h t  was i ns ta l l ed .  While the 44 percent reduction reported 
was over a l l  c o l l i s i o n s ,  the assumption has been made i n  t h i s  report  tha t  the 
reduction would occur f o r  f a t a l  co l l i s i ons  t o  the same extent as f o r  non-fatal 
collisions. 

This assumption i s  based on evidence suggesting t ha t  the mechanism of 
act ion i s  t h a t  o f  a l e r t i n g  fo l lowing vehic le con t ro l le rs  ra ther  than improving 
t h e i r  react ion t ime. I t  would seem feas ib le  t ha t  i n  many rear-end collisions 
the d r i v e r  o r  r i d e r  o f  the fo l lowing vehic le  f a i l s  t o  react  a t  a l l .  Thus 
the sever i t y  o f  the c o l l i s i o n  would a r i se  from charac ter is t i cs  o f  the following 
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vehic le i n  r e l a t i o n  to  the lead vehicle such as speed, size or  momentum. 

Furthermore, the estimate o f  $517,045 f o r  each l i f e  saved once all 
vehicles had the centra l  rear l i g h t  f i t t e d  has al located a l l  the costs to 
saving l i v e s  and none to preventing e i t h e r  property damage or injuries. 
The in t roduc t ion  o f  the high mounted, addi t ional  brake l i g h t  should 
subs tan t ia l l y  reduce the painful  neck i n j u r i e s  tha t  are a common result 
o f  rear-end c o l l i s i o n s ,  and a source o f  many insurance claims. Were costs to be 
al located t o  preventing property damage and non-fatal  i n j u r i e s ,  the estimate 
o f  $517,045 t o  save a l i f e  would appear to  be a gross over estimate. 

5. Conclusions 

I t  would appear t ha t  a high, centrally-mounted rear brake l i g h t  is 

a v iab le  countermeasure t o  co l l i s i ons  w i t h  the rear  o f  cars and car 
derivatives. 

The i n i t i a l  e f f e c t  o f  such i n s t a l l a t i o n s  may be s l i g h t l y  higher than 
the long term e f f e c t .  However, t h i s  repor t  has suggested t ha t  the logical 

reason f o r  the e f f e c t  l i e s ,  not i n  the novelty o f  the extra l i g h t s ,  but in 
the ra is ing  o f  them t o  bring them more i n t o  the centre o f  the following 
d r i v e r ' s  f i e l d  o f  view than are the standard brake l i g h t  configurations. 
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