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STATE OF ALASKA 
1991 LE G IS L A T IV E  SESSION

BILL NUMBER: HB 154

ANALYS I S  'c e n t . I r o m  Dime h ;  

U an /ia tn rv  L igh ts Siuns

2) Towns over 1000 (airports)

Sign first cost:
Area 5 sq ft 
cost S5()/sq ft
Total = $ 5 0  x 5  x 5 4  = 513.500

Maintenance:
long term Main 20% x $13,500 
annual cost $2,700 say $3,000

Locations:
1) Border Xinsis

3) Marine Hwv Pons 21
Total 54

Paqe 2 of 2



FISCAL NOTE

STATE OF ALASKA 
1991 LEGISLATIVE SESSION

Revision Date: __________________________

Title: .An Act requ1r.1ng_t.he_use Of___
hea,d 1 jgh.ts___wheiuir 1 v 1 ng..ajnQtor_j/gM.cle..
Sponsor: Representative Navarre_______
Requestor: __.HQU.se Transpgxtatlon______

BILL NO. HB 154

Department Affected: Public Safety
BRU: Alaska State Troopers________
Component: Detachments

COMPONENT SERIAL NO.

EXPENDITURES/REVENUES: (Thousands of Dollars) (Inflation not Included)

OPERATING FY 92 FY 93 FY 94 FY 95 FY 96 FY 97

PERSONAL SERVICES

TRAVEL

CONTRACTUAL

SUPPLIES

EQUIPMENT

LAND & STRUCTURES

GRANTS, CLAIMS

MISCELLANEOUS

TOTAL OPERATING -  0 - -  0 - -  0 - -  0 -  0 - - 0 -

CAPITAL - 0 - - 0 - - 0 - - 0 - - 0 - - 0 -

REVENUE -  0 - - 0 - - 0 - -  0 - -  0 - -  0 -

FUNDING: (Thousands of Dollars)

GENERAL FUND

FEDERAL FUNDS

OTHER/PROG RCPT

TOTAL - 0 - - 0 - - 0 - - 0 - - 0 - - 0 -

POSITIONS:

FULL-TIME 0 0 0 0 0 0

PART-TIME 0 0 0 0 0 0

TEMPORARY 0 0 0 0 0 0

Estimate of current year Impact None.

ANALYSIS: (Attach a separate page If necessary)

No fiscal Impact is anticipated.

Prepared by: Gavle A. Horetskl ^ ______________________ Phone: 465-4322
D1 v 1 s 1 on: Commissioner's Offic&w /i .___  Date: 3/08/91

Approved by Commissioner: ' .... Richard L. Burton

Agency: Department of Public Safety____________________________ Date: 3/08/91_________

Distribution (by preparer): Legislative Finance, Legislative Sponsor, Requestor, 0MB, & Impacted Agency(ies).

Rev 10/90 CDVSA - 87 Page 1 of 1



A l a s k a  S t a t e  L e g is l a t u r e
R e p r e s e n t a t i v e  M i k e  N a v a r r e

Co-Chair 
House Finance Committee 

P.O. box V 
Juneau, Alaska 99811 

(007) 465-3779

March 11, 1991 

MEMORANDUM

TO: Representative Richard Fostei lan House Transportation

SUBJECT: House Bill 154, An Act requiring the use of headlights when 
driving a motor vehicle.

PURPOSE OF HB 154

Safety is the main reason this bill was introduced. Statistics show a 
definite reduction in accidents when motorists drive with their headlights 
on at all times.

Studies of accident causes have shown that nearly half of all road 
accidents are caused by driver recognition problems including both 
perception and comprehension (Transport Canada Study January 1989).

BENEFITS OF HB 154

First and foremost is the reduction in fatalities and injuries.

Lowering the rate of vehicle vs. pedestrian accidents. After introducing 
similar law is Sweden, pedestrian and cyclist accidents decreased more 
than collisions between vehicles.

Transport Canada's studies indicate that there would be a 10 to 20 percent 
reduction in daytime multiple vehicle collisions (excluding rear-enders).

If you would like more backup material on this issue please contact my 
off ice.

FROM: Representative Mike Navar

DISTRICT 5
34824 K-Beuch Rond • Soldotna, Alaska 99669 • (9071 262-7S42

HUNTED OS RECYCLED 1'YEEH

IHWBB



Department of Transportation 
and Public Facil i t ies

POSITION PAPER
13ILL NO: CSHI3154 APPROVED:

TITLE: "An Act r e q u i r in g  the  use of head l igh ts  w h e n  driv ing  a m oto r
vehic le ."

The Department supports the bill.

There is only one section in the committee substitute bill and it requires a 
person driving a motor vehicle to have the headlights illuminated.

The purpose of the bill is to increase the visibility of vehicular traffic 
especially during period of poor lighting conditions (which can occur during 
the long twilight conditions induce by the high latitudes in Alaska). This 
increased visibility should reduce the accidents rate with minimal cost to the 
traveling public.

The Department of Transportation and Public Facilities, as required by the 
Alaska Traffic Manual, would be responsible for the required signing of the 
highways.

It would cost approximately $28,500 to install and maintain the signs for six 
years.

DATE:
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DITAKTMI-NT <)l I RANSI’OKTATION AND ITJHLIC I AC ILITIIS

ENGINEERING & O PE  RATIONS STANDARDS

P. O. BOX Z
JUNEAU, ALASKA 09811-2500 rnoN r (907)465 2951

FOX : (907) 465 2460

WALTER J. HICKEL, GOVERNOR

April 3, 1991

T he  I lonorablc  Richard Foster
Alnskn Stale Lc*}',isl<ilmv
Chii irnmn, I louse* T rnnspor ln l ion  C o m m it tee
P. O . Box V
Juneau ,  AK 99811

Dear  Representative Foster:

As requested  at the hear ing  on MB 154 held on March 12, I h a v e  a ttached a 
series of l i terature abstracts  taken frorn the Dialog database of articles 
pub l ished  on t ransporta tion topics. They perta in  to the use o f  headlights  in 
day t im e  or  daytime ruh i . ing  lights (DRL) as they are typically referred  to. As 
w as  indicated by Representa tive  Navarre 's  staff person and  m y  own 
test imony, the ev idence  of day t im e  headl ight  use  being beneficial in lowering 
acc ident rates is quite strong. Canada ,  which  in 1990 m anda ted  DRL, is 
e s t im at ing  an overall accident reduc t ion  of  20% while the r epo r ts  from the 
N e th e r lan d s  sugges t  a m ore  m odes t  5-12% reduction.

In the most recent yea r  of comple te  statistics (1989) Alaska exper ienced  79 
accidents with fatal injuries and  3,622 accidents  with non-fata'I injuries. Thus,  
even  the most conservative  accident reduc tion  rate  cited in the  l i tera ture  
w o u ld  have  very posit ive effects in publ ic  safely, reduced medical  costs and 
lowered  insurance  rates.

I t rus t  this in format ion  is useful in y o u r  considera tion of this bill.

cc: Representa tive  Mike N a v ar r e
Katy McHugh,  Legislative Liaison
Gayle  Moretski, Deputy  Commissioner ,  Dept,  of Public Safety



SEE A N D  BE SEEN D R IV IN G
Spain,  Robert F.; kirn, Y. George; Fisher , Russell V.
General  Motors Res. Labs.
Driver p i 9-24 (Jul 1975) 1975 M onograph  8rcfs 
REPORT NO: MS-017 090

The physiological  l imitations  im posed  on  o u r  abilities to perceive,  recognize,  decide,  
react, and  evade an accident are discussed. The four leading factors in accidents  arc 
considered  to be im proper  lookout  (particularly at  intersections), excessive speed ,  
ina ttent ion,  and  im proper  evas ive action. A chart  is provided  which  i l lustrates the 
e s t im ated  hum an-m achine ,  l ime-dis lance re la tionships  of two a u to s  trave ling can a 
head-on  collision course o f  55 m p h  (or at  a combined closing speed  of 110 mph).  An 
e lapsed  t ime of 2.05 seconds  is the bare  m in im u m  available u n d e r  perfect  condit ions,  
for both men and machines ,  for ei ther dr iver to avoid  collision. Perceptual lag, the 
es t imated  one-tenth of a second  for eye-lo-brain communication,  is cons ide .ed .  
Recognition of what the d r iv e r  sees requires  ano ther  half second. The  decision time, 
de te rm ined  by the exper ience level of the driver,  is the next crucial  factor. U nder  ideal 
conditions  it can vary from .15 to .85 secondt  bu t it can take as long  as several  seconds. 
Following his decision, the  d r iver  then has  a m in im u m  of .3 s econds  to physically  
react. This, however,  could  take several seconds,  depend ing  on exper ience .  The time 
needed  for the driver's vehicle to mechanical ly r e spond  to his i n p u t s  to the controls 
and  to successfully change  the collision course is the final factor. The  es t imated  
m in im u m  lime for this is one  second. It is concluded thr.t the h u m a n  d e m a n d s  of this 
type  of driv ing si tuation m a y  exceed a driver 's  abilities, that coll isions will continue  to 
be a constant threat, and that  the only w a y  to rem edy  these problem.;  is to recognize  the 
l imita tions  of driver  and  vehicle.  The following factors can influence a d r iver ' s  ability 
to avoid an accident : h ead l ig h t  maintenance; the size of the d r iver ' s  nose;  a panoram ic  
rear-view mirror; an ant i-glare  rear-view mirror;  sunglasses  of h igh  optical  quali ty;  rest 
breaks  on long trips; w indsh ie ld  wiper  main tenance; a reminder  of safe speed  affixed to 
the speedometer ;  and  expans ive  w in d o w  areas offer ing m in im u m  obst ruc t ion  and 
o p t im u m  field of view. P resen ted  at Autom ot ive  Engineering Congress ,  Detroit,  Mich., 
12-16 Jan 1970.



DAYTIME R U N N I N G  LIGHTS
Schreuder ,  DA
Institute for Road Safety Research SW OV P.O. Box 170 2260 AD Leidschendam 

! f* 'Pierlands
i ‘88 66p Swedish
AVAILABLE FROM: National Technical  Information Service 5285 Port Royal 

Road Springfield  Virginia 22161

Daytime runn ing  lights and  their effect on traffic safety w ere  studied in a l i te ra tu re  
review in 1985. This research led to a fu r the r  s tu d y  of the use of d ipped  headl ights.  The 
main  conclusion was  that the in t roduct ion  of  day t im e  d ip p e d  headlight use in the  
Nether lands  should  reduce  the n u m b e r  of I raffic acc ident victims in such a w a y  that 
the reduction was  bigger than the costs.  After m an y  discussions  on further resarch ,  and  
on the results  obta ined  in other countr ies ,  the use  of day t im e  run n in g  lights is n o w  
strongly  recom m ended .  It is em phas ized  that a light on the rear end  of the vehic le  is 
also desirable.  Available outside the N o r th  American Con t inen t  from Institute for 
Road Safety Research SWOVV, P.O. Box 170, 2260 AD Leidschendam, The N e th e r lan d s



RO AD  SAFETY A N D  DAYTIME R U N N I N G  EIGHTS: A CO NCISE OVERVIEW OF 
TH E EVIDENCE
Koornstra,  MJ
Institute for Road Safety Research SWOV P.O. Box 170 2260 AD Leidschendam 

N e t h e r l a n d s
1989 17p
AVAILABLE FROM: National Technical Information Service 5285 Por t  Royal 

Road Springfield Virginia 22161

Studies  of road accidents in Japan,  C an ad a  and  the Federal  Republic of G e rm any  show 
that the h u m a n  percept ion e r ro rs  and  perception re la ted to m is judgem ents  form a 
m ain  causal factor in road accidents,  rang ing  from 20% to 50%. Types  of conflicts for 
which  d ay t im e  runn ing  l ights (DRL) may  be  beneficial,  such as over tak ing  collisions 
and  crossing collisions are ove r  represented  in daylight accidents. A reduc t ion  of  
accidents would  occur if DRL could match the selective perception of  traffic in 
darkness .  Est imations of d is tance  to o ther road  users a re  shorter if DRL are  used,  while 
visibility is only partially enhanced .  These perceptual results  point  to an explanation of 
the effect of DRL as based on  the enhancem ent  of t imely perceptual selection and  
judgem ent ,  instead of based on  the enhancem en t  of m ere  visibility only.  The expected 
reduction of the total n u m b e r  of accidents is at least 5%. The m easu re  has  sure ly  a very 
good cosl-benefil ratio: total costs will increase by less than 30 Dutch guilders  pe r  car per 
year.



EVALUATION OF GLARE FROM DAYI' IME R U N N IN G  LIGHTS
Kirkpatrick,  M; Marshall ,  RK
Carlow Associates,  Inc. 8315 Lee I l ighway, Suite 410 Fairfax Virginia 22031 
Oct 1989 91 p
AVAILABLE FROM: National  Technical Information Service 5285 Fort Royal 

Road Springfield  Virginia 22161

Experiments  were  conducted  to de termine  effects of Dayt ime Running Light (DRL) 
intensity on d r ive r  d iscomfort  glare when us ing  internal and  side  rearv iew mirrors.  
DRL lam ps  were  placed behind a lest vehicle as if m oun ted  on a following vehicle. 
Discomfort  glare was  evaluated  as a function of lamp intensity,  v e h ic le / l a m p  geometry ,  
lamp-lo- lamp distance,  and  dr iver age. Field tests and  exper iments  have  sugges ted  that 
the use  of DRL on vehicles may have potential  for reduction of day t im e  collision 
l ikelihood and  severity.  While enhancem ent  of vehicle conspicuily  in daylight appears  
to increase with lamp intensity, quest ions  have  arisen involving possible coun ter ­
productive  effects of high DRL intensity such as production  of discomfort  glare  unde r  
d a w n / d u s k  or  overcast  dayt ime i l lumination levels. Discomfort  glare was found to be 
largely in d e p e n d e n t  of lamp-lo-mir ror  dis tance over  the range s tudied.  The finding 
implied that  DRL lam p  luminance  in candela per unit  area and  DRL lamp area as well 
as intensity should  be considered in recom m end ing  lamp design characteristics to limit 
discomfort  glare. The data  did not suppor t  the hypothesis  that elderly drivers  would  
experience m ore  severe discomfort  glare for a g iven lamp ou tpu t  than w ould  younger  
drivers.



R O A D  SAFETY A N D  DAYTIME R U N N IN G  LIGHTS
Koornslra, MJ
Institute for Road Safety Research SWOV P.O. Box 170 2260 AD Leidschendam 

N e t h e r l a n d s  
1989 Mp 15 Ref.
AVAILABLE FROM: Insti tute for Road Safely Research SWOV P.O. Box 170 2260 

AD Leidschendam  N e ther lands

Studies  o f  road accidents in Japan,  Canada  and  the Federal republic of G erm any  show 
that h u m a n  perception e rrors  and  perception related m is judgem ents  form a main 
causal factor in road accidents,  ranging  from 20% to 50%. Types  of conflicts for which 
d a y t im e  r u n n in g  lights (drl) may be beneficial,  such as over tak ing  collisions and 
c ross ing collisions are over  represented in daylight accidents. A reduction of accidents 
w o u ld  occur if drl could  match the selective perception of traffic in darkness.  
Est imat ions of dis tance to o ther  road users are  shor te r  if drl  are  used,  while visibility is 
only  par tia l ly  enhanced. These  perceptual results  point  to an explanation of the effect of 
drl  as based on the enhancem en t  of t imely perceptual selection and  judgem ent ,  instead 
of b ased  on the enhancem en t  of mere  visibility only. It is concluded from different 
s tud ies  that in Europe,  and  in part icular in the Nether lands ,  an obligation for drl will 
m o s t  likely reduce  the n u m b e r  of day t im e  mult ip le  accidents by  abou t  25% and  will 
sure ly  reduce  accidents  by m ore  than 10%. Since in the N e ther lands  the n u m b e r  of 
these accidents is about half  of the total n u m b e r  of accidents, the expected reduction of 
the total n u m b e r  of accidents is at least 5%. The measure  has surely  a very good cosl- 
benofit ratio: total costs will increase by less than 30 Dutch guilders pe r  car per  year.



DAYTIME EIGHTS -20% FEWER ACCIDENTS
Finn, E
Transpor t  C anada
Transpo  VOL. 12 NO. I 1989 p p  18-19
AVAILABLE FROM: Transpor t  C anada  Public Affairs Branch Ot tawa O nta r io  KIA 

0N5 Canada

The Canad ian  Motor Vehicle Safely Regulations require  that  all cars, buses,  and  trucks 
sold in C an ad a  will be equ ipped  with au tomat ic  day t im e  runn ing  light (DRL) systems 
star l ing with the 1990 models.  This was  the result  of extensive  research by Transpor t  
C anada  and  successful  exper iments  with such lights in Finland, Sweden a n d  Norway .  
These lights will be activated w heneve r  a vehicle is opera ted  w i thout  its regula r 
headlights.  O ne  s tu d y  found 20% fewer accidents involv ing vehicles filled with 
au tom ated  day t im e  lights. This means  120 lives will be saved  annually,  11,000 fewer 
injuries, and  a $200 million savings in medical  costs. Studies have  sh o w n  that  drivers  
underes t im ate  the speed  of an ap p roach ing  car that is unlit. DRLs will also be a boon for 
pedest rians,  cyclists and  animals.  The Yukon jurisdiction in Canada  has a law (1987) 
that compels  all cars to have  their l ights on at all t imes when  being dr iven.  The use  of 
low-bcam headlights  d u r in g  the day, w he ther  volunta ry  or compulsory ,  is an 
impor tan t  ad junct to the new  federal DRL. regulation.  It is hoped that  non-ow ners  of 
1990 model cars will retrofit their o lder  vehicles with DRL kits.



ANALYSIS OF A PROPOSED REGULATION REQUIRING DAYTIME R U N N IN G  
LIGHTS FOR M O T O R  VEHICLES
Lawson, JJ
TRANSPORT C A N A D A  ROAD SAFETY A N D  MOTOR VEHICLE REG Ottawa 

Onta r io  Canada;
DIRECTORATE 
Jim 1986 VIII+135P

A limited form of social cost-benefit analysis  has been per fo rm ed  on the various  
possible day t im e  r u n n in g  light (drl) devices  u n d e r  considera tion  for implementa tion .  
These options  include  reduced intensity  head lam ps ,  increased intensity pa rk ing  lamps,  
modif ied turn  signals,  and  separa te  spec ia l -purpose  ru n n in g  lamps. Costs are 
e s t im ated  in terms of manufactur ing ,  m a in tenance  an d  addit iona l opera t ing  costs. 
Estimates of benefits  are based on  the effectiveness of the day t im e  r u n n in g  lights in 
reducing  accidents,  us ing  data collected in o ther  countries,  notably Sweden,  w here  drl 
devices have  been implemented .  The total costs, benefits  and  net benefits  of the 
regulation are projected for the fu ture  fleet of vehicles in C anada  to the year 2000. The 
estimates indicate that reduced intensity low-beams w ould  not p roduce  a net benefit,  
except for heavy trucks,  while the o ther  drl systems w ou ld  p roduce  total net benefits 
over this period of between $500 million for special p u rp o s e  drl devices u p  to $750 
mill ion for reduced  intensity  h igh-beam lights.



EVALUATION OF A U T O M A TIC  DAYTIME D R IV IN G  LIG HT C O N T R O L  DEVICES
George, D
Alberta T ranspor ta t ion  89lh A venue  and  114th Street Edm on ton  Alberta 

Canada
Oct 1986 4p 8 Fig.
AVAILABLE FROM: Alber ta  Transporta tion 89lh A venue  and  114th Street 

Edmonton Alber ta  C an a d a

Based on the reported  success of au tomatic  headlight devices in the province  of 
Saskatchewan.. Alberta transporta tion is currently  testing the feasibility of these devices 
for use on g o v e rn m e n t  vehicles in this province.  This project has  been initialed to 
evaluate  two different p roduc ts  available for automatica lly  ope ra t ing  vehicle lights. It 
will also assess dr iver  al t i tudes  as an indication of the potential  successful ness of a 
daytime dr iv ing  light policy. From the responses  received, the indication is that the 
devices are reasonably  easy to install and  operate,  and  user  acceptance is high. However,  
the devices are  fairly costly and since the t ime of this s tudy  m ore  p roduc ts  have  become 
available on  the market.  If day t im e  dr iv ing  l ight policy is re c o m m en d e d  in the fu ture  
(including the use  of an au tomat ic  device), considera tion shou ld  be given to alternat ive  
products  available  at a reasonable  cost. (Author /TRRL)



STUDY OF DAYTIME R U NN IN G  LIGHT DESIGN FACTORS 
Kirkpatrick,  M; Baker, CC; Measly, CC 
Car low Associates 8315 Lee H ighw ay  Fairfax Virginia 22031 
A ug  1987 103p
REPORT NO: DOT-FIS-807 193 
SUBFILE: IIRIS; NTIS
AVAILABLE FROM: National  Technical  Information Service 5285 Port  Royal 

Road Spr ingfie ld  Virginia 22161

Prior research has  sugges ted that use  of day t im e  ru n n in g  l ights (DRL) on opera ting 
vehicles can reduce  the frequency and severity of collisions. Possible DRL 
im p lem en ta t ions  inc lude  high-beam h ead la m p s  (with reduced  intensity),  low-beam 
head lam ps ,  turn  signals, park ing  lamps  and  ded ica ted  DRL lamps. Quest ions  have, 
therefore,  arisen rega rd ing  the im pact  on DRL effectiveness of a n u m b e r  of lamp design 
features  an d  paramete rs .  Research issues involve the effects on vehicle conspicuily 
u n d e r  day t im e  i l luminat ion bu t  also potentia l  negative  consequences  of DRL such as 
m ask ing  of adjacent turn  signals and  glare u n d e r  d a w n / d u s k  conditions. The objective 
of  the effort reported here  was to obtain data  on perceptual effects of DRL intensity, 
lam p  area,  color, n u m b e r  of lamps and  l a m p / b a c k g r o u n d  contrast  in the above areas. 
Three  exper im en ts  were  pe rformed to invest igate  h u m a n  perform ance  as functions of 
these design  p a ram e te rs  in tasks involv ing per iphera l  vehicle detection,  turn signal 
de tection and  rearv iew mirror discomfort  glare p roduced  by DRL.
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Ng, IV
Transport  C an ad a  Transpor t  C anada  Building,  Floor 27C, Place dc* Ville 

Ot tawa Onta r io  KIA 0N5 C anada  
87p 11 Fig. 18 Tab. I I R e f .3 A p p .
REPORT NO: TP 5770E; IIS-038 369
AVAILABLE FROM: Transpor t  C anada  Transpor t  C an ad a  Building,  Floor 27C,

Place do Ville O t taw a  Ontar io  KIA 0N5 C anada

To prov ide  baseline in format ion  for assessing the effectiveness of day t im e  ru n n in g  
lights (DRL), national surveys  of day t im e  use of vehicle l ights was  conducted  in 3 
seasons (fall, winter,  s u m m e r  of 1981-1982). Surveys w ere  m a d e  at 200 road sites across 
C anada  selected using a multi -s tage probabili ty sam ple  design.  Observations  w ere  m ade  
for 2 o n e -hour  per iods  selected to cover the d iurna l  spec t rum  approxim ate ly  from a 
half-hour before  sunr ise  to a half -hour after sunset .  In formation was  recorded  
regard ing  vehicle type, use of front l ighting, h e ad la m p  configurat ion,  as well as a 
n u m b e r  of re levant env i ronm enta l  factors. A pho tog raph ic  light mete r  was  used  to 
measure  the ambien t  i l lumination.  Analysis of su rvey  da ta  sh o w e d  that w ea ther  was  
the most influential  factor affecting the use of vehicle lights. The am bien t  i l luminat ion 
was found to show  a fairly logarithmic  re la tionship  with  DRL usage  which increased 
rapidly  as the ambient  i l lumination level fell below 15,000 areas. Overall ,  the usage  was  
14.8% in the fall, 19.6% in the win te r  and  8.0% in the su m m e r .  The annua l  DRL usage  
in C anada  was  es timated to be  13.6%
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Car low Associates Incorporated 8315 Lee I l ighway, Suite 410 Fairfax 
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Feb 1984 Final Rpl. 69p Figs. Tabs. 9 Ref. 3 App.
REPORT NO: IIS-806 620
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Current  and  prior field test data suggest  that use of day t im e  runn ing  lights on 
opera t ing  vehicles can reduce the frequency and severity of collisions. Curren t ly  
available data  do  not su p p o r t  the establishment of optimal or  required day t ime 
ru n n in g  light o u tp u t  and  light d is tr ibution paramete rs .  Dayt ime r u n n in g  light 
configura tions  which have  been used in field tests range  in o u tp u t  from low beam 
headlights  to vehicle pa rk ing  lights. Considera tions  of cost and  dr iver visual response 
sugges t  that an optimal  day t ime runn ing  light would  fall be tween  these extremes.  
Photometr ic  m easu rem en ts  were taken us ing p a rk in g  lam p  units  from vehicles 
currently  being used in dayt ime runn ing  light field tests. The vehicles in quest ion all 
use  a special bu lb  having a 15 candela spherical intensity.  Because of differences in lamp 
housings  and  lenses, the vehicles in quest ion vary  in terms of a p p a ren t  o u tp u t  and 
a n g u la r  dis tr ibution.  Photometr ic  m easurem ents  of the lam ps  in question  were  taken 
over  a range of v iewing angles. A weighting scheme was deve loped  to combine  the 
angu la r  m easu rem en ts  into a f igure of merit for each vehicle. These data  can be used  in 
the final analysis  of field test results  to evaluate  the functional re la tionship  be tween 
day t im e  r u n n in g  light o u tp u t  and  accident rate.



DAYTIME R U N N IN G  LIGHTS - A C O NC E PT W HOSE TIME HAS COME 
Richardson, DI3 (Toronto  Metropolitan Road & Traffic Depar tment)
Insti tute of Transpor ta t ion  Engineers
ITE journal VOL. 54 NO. 10 Oct 1984 p p  28-30 6 Ref.
SUBFILE: EIT; HRIS
AVAILABLE FROM: Engineering Societies Library 345 East 47lh Street N ew  

York N ew  York 10017
Considerable  research has been carried out over the past  20 years,  both in Europe  and  

here in North  America,  which indicates that  the use  of low beam headlights  or  the 
installat ion of day t im e  run n in g  lights w ou ld  significantly increase the conspicuily  of all 
vehicles on the road. The corresponding  reduction in accidents with  the associated 
medical  an d  social cost savings  make the decision to proceed w i th  m an d a to ry  runn ing  
lights an  obv ious  one.



SEE A N D  BE SEEN
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The question  w h e th er d ip p e d  head ligh ts  sho u ld  o r sh o u ld  no t be u sed  in w ell-lighted 
streets is considered  from  the s tan d p o in t of p ractical law  enforcem ent an d  safely of road 
users. The resu lts are p resen ted , w ith  com m ents, o f ro ad s id e  checks at tw o  sites in 
A yrshire , Scotland, on the use of d ip p ed  head lig h ts  in s tree ts  w ith  co n trastin g  in tensity  
of illum ination . The resu lts  confirm  the recent increase  in u se  of h ead lig h ts  a n d  the 
total casualty  rates in A yrshire  an d  elsew here  are considered  against this trend . A 
rev iew  is inc luded  of leg islation  in troduced  since 1930 e.g. In troduction  o f sp eed  lim its 
and  use of the b rea thalyser test, and from  figures q u o ted  it is suggested  that these 
m easu res m ay well have reduced  total road  casualties. The au th o r concludes that 
leg islation  sh o u ld  now  be in tro d u ced  req u irin g  h ead lig h ts  to be used  in all s itu a tio n s  
d u rin g  hours o f d arkness except w hen vehicles are  s ta tio n ary . (TRRL)



T U R N  O N  H E A D L IG H T S’ SAVES M ANY LIVES
Estep, AC
Slate Public  W orks Bulletin 
Feb 1970 Vol 4, P 6 , 1 FIG

A REPORT IS M ADE O N  THE REQUIRED USE O F O F HEADLIGHTS DURING TI IE 
DAYLIGHT HOURS O N  A 25 MILE LENGTH O F THREE TW O -LAN E, TW O-W AY 
ROADS. CO M PA RISO N S WERE M ADE OF TI IE ACCIDENT RECORDS BEFORE AND 
AFTER INSTALLATION O F TH E SIGNS FOR THE TEST SECTIONS. T! IE 
FOLLOW ING C O N C LU SIO N S WERE M ADE REGARDING TI IE IIEADLIGI IT TEST 
SECTIONS: (1) THEY DO N O T APPEAR TO  REDUCE THE TOTAL NUMBER OF 
ACCIDENTS, BUT THEY DO REDUCE SEVERITY; (2) THEY APPEAR TO BE 
VALUABLE W HEN USED O N  TW O -LA N E SECTIONS LOCATED BETWEEN FOUR 
LANE FREEWAY SECTIONS; (3) TH E COST OF IM PLEM ENTATION IS RELATIVELY 
LOW; (4) TEST SECTIONS ARE WELL RECEIVED BY THE PUBLIC. /S R IS /



TH E EFFECT O F R U N N IN G  LIGHTS ON VEHICLE CONSIMCUITY IN DAYLIGHT 
A N D  T W IL IG H T
I Iorberg, U; R um ar, K (U ppsala  U niversity , Sw eden; N ational Sw edish  Road 

& Traffic R esearch Institu te)
T aylor and  Francis L im ited
Ergonom ics VOL. 22 NO. 2 Feb 1979 p p  165-173 6 Fig. 22 Ref.

These field e x p e rm e n ts  w ere  set u p  to investigate  the eonsp icu ity  afforded  
ap p ro ach in g  vehicles by ru n n in g  ligh ts of d ifferen t in tensities  u n d e r va rio u s  levels of 
am bien t d ay lig h t illum ination . The m ain criterion  of eonsp icu ity  used w as the d istance 
at w hich vehicles ap p ea rin g  in the p e rip h ery  of the visual field could  be detected  
(peripherica l de tec tion  distance). A second crite rion  used  w as sub jectively  repo rted , 
re la tive  eonsp icu ity , be tw een  pa irs  of vehicles v iew ed d irectly , (subjective central 
eonspicuity). In the first ex p erim en t, p e rip h era l de tec tion  d istances w ere m easu red  in 
full d ay lig h t for vehicles ap p ro ach in g  at visual angles o f 30 and  60 deg rees and  show ing 
no  lights, o r pairs of 50 cd, 150 cd, low  beam  and high beam  lights. In the second 
ex perim en t, subjective  central eonsp icu ity  and  re sp o n se  lim e w ere reco rded  for paired  
com parisons am o n g  six vehicles, 500 M d is tan t, sh o w in g  no  lights, o r p a irs  of low  beam  
lights o f 50 cd o r 100 cd in tensity  and  of w h ile  o r am ber colour. In the th ird  experim ent, 
p e rip h era l de tec tion  d is tan ce  w as m easu red  d u rin g  the onset of tw iligh t for vehicles 
ap p ro ach in g  at a v isual angle of 20 degrees, over a d ry  asphalt or snow -covered  runw ay, 
and  show ing  pairs  of ru n n in g  lights of 0, 100, 200 o r 300 cd in tensity . As expected , there 
w as A s tro n g  in te rac tion  betw een  illum ination  level, v iew ing  ang le  and  ru n n in g  light 
in tensity . The norm al vehicle low -beam  falls w ith in  the range of in tensity  found  
acceptable for a d ay lig h t ru n n in g  lighi (300-1000 cd). Special ru n n in g  lights m ay, 
how ever, be su p erio r, because they can be op tim ally  designed  from  a functional point 
of view .(a) /T R R L /



THE USE OF HEADLAM PS BY VEHICLES D U RIN G  DAYTIM E A N D  TRAFFIC 
SAFELY
Institute for Road Safely Research I’.O. Box 71, D eernsstraal 1 2119 

V oorburg  N e th e r lan d s  
Jan 1974 M onograph 7 p p  2 Ref. D utch

In som e c ircum stances vehicles a re  insufficiently  visible d u rin g  day ligh t. T herefore it 
is recom m ended  that head lam p s be used  at all lim es d u rin g  day ligh t. An add itional 
benefit is tha t in fo rm ation  is g iven  concern ing  d irec tion  of travel. A b rig h tly  co loured  
car form s a con trast w ith the background , bu t the b righ tness  of n o n -d irly  d ip p ed  
head ligh ts will u sually  exceed the b righ test colour. In certain  c ircum stances rear ligh ts 
can be m ore easily visible than a b rig h t colour, in o th e r c ircum stances the reverse  is the 
case.



DAYTIM E R U N N IN G -LIG H TS PROJECT IV: TW O -LAN E PA SSIN G  PERFORM ANCE 
AS A J U N C TIO N  OF H EA D LIG H T IN TEN SITY  A N D  A M B IE N T ILLU M IN A TIO N
A ttw ood , DA
M inistry  o f T ransport, C anada; Tow er C, Place de Ville; O ttaw a; O ntario  

KIA 0N5; C anada
Feb 1976 Final Rpl. 49 p p  22 Fig. 4 Tab. 17 Ref.
REPORT NO: TR-RSU-76/11

The experim en t investigated  the ability  of subject d riv e rs  to perfo rm  a tw o-lane 
pass in g  task, w ith oncom ing  traffic, as a function of the level of am bien t illum ination  
and  the head ligh t in tensity  of the oncom ing  vehicle. Eight experienced  d riv e rs  
perfo rm ed  both  passing  trials and gap -estim ation  trials, u n d e r c losed-course  conditions, 
during, d aw n  and  d usk  hours. Levels of am bien t illum ination  varied  from  
ap p rox im ate ly  0.(12 to 200 fl-c d u rin g  the experim ents. H ead ligh t con d itio n s  included no 
lihgts, norm al low -beam  head ligh ts an d  lovv-beams w ith  fillers w hich red u ced  their 
in tensity  to abou t 1 /3  of norm al. Results ind icated  that the g ap s  accepted by d rivers in a 
tw o-lane  passing  situ a tio n  increased w ith an increase in the in tensity  of the headlight 
of the oncom ing vehilce. The range of gaps accepted  across h ead lig h t cond itions was 
less, how ever, at h igher levels o f am b ien t illum ination  than  a t low er levels. Best 
re su lts  in term s of m ean g ap s  accepted  and  m in im u m  variab ility  in perfo rm ance  w as 
ach ieved  w ith  the reduced  in tensity  low -beam s. R esults are d iscussed  in term s o f the 
o p tim u m  in tensities of d ay tim e  ru n n ing -ligh ts . Suggestion  for fu tu re  research  are 
p resen ted . /A u th o r /  SRIS 7601S2 in P art II u n d e r the tille-V ehicle D etection as a 
function  of H ead ligh t use and  A m bien t Illum ination .
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3. J u s t i f i c a t i o n ,  the problem, b e n e f i t s

S t u d i e s  of a c c i d e n t  c a u s e s  h a v e  s h o w n  that n e a r l y  
ha lf of al l r o a d  a c c i d e n t s  ar e c a u s e d  b y  d r i v e r  r e c o g n i t i o n  
p r o b l e m s  i n c l u d i n g  b o t h  p e r c e p t i o n  a n d  c o m p r e h e n s i o n .
C o m m o n  a m o n g  s u c h  p r o b l e m s  is a d r i v e r ' s  f a i l u r e  to see 
a n o t h e r  v e h i c l e  or to ju dge its spe ed . M a n y  m e t h o d s  of 
i m p r o v i n g  v e h i c l e  e o n s p i c u i t y  ( n o t i c e a b i l i t y ) in d a y t i m e  
h a v e  b e e n  s t u d i e d  b y  r o a d  s a f e t y  r e s e a r c h e r s .  T h e  use of 
li g ht s is c o n s i d e r e d  to  be the m o s t  e f f e c t i v e  t r e a t m e n t  and 
its b e n e f i t s  h a v e  b e e n  c o n f i r m e d  by  m a n y  s tud ie s.

T r a n s p o r t  C a n a d a ' s  ow n  r e s e a r c h  a n d  s t u d i e s  d o n e  
in S w ed en , F i n l a n d  a n d  the U n i t e d  S t a t e s  i n d i c a t e  that 
d a y t i m e  r u n n i n g  l i g h t s  (DRL) f i t t e d  t o  a l l  v e h i c l e s  w o u l d  
re s u l t  in a 10 to  20 p e r c e n t  r e d u c t i o n  in d a y t i m e  m u l t i p l e  
v e h i c l e  c o l l i s i o n s  ( e x c l u d i n g  r e a r - e n d e r s ). T h i s  r e d u c t i o n  
is e q u i v a l e n t  to 3 to 6 p e r c e n t  o f  a l l  r o a d  a c c i d e n t s  in 
Ca n ada . D R L  w o u l d  r e s u l t  in a p p r o x i m a t e l y  3 8 , 0 0 0  fe wer 
m u l t i - v e h i c l e  a c c i d e n t s  a nn ua l l y .  T h e  c o n s e q u e n t  a n n u a l  
b e n e f i t s  h a v e  b e e n  e s t i m a t e d  at 1 2 0  f e w e r  fa t a l i t i e s ,  11 , 0 0 0  
f e we r i n j u r i e s  a n d  a $ 2 0 0  m i l l i o n  r e d u c t i o n  in m e d i c a l  and 
a c c i d e n t  co st s.  T h e s e  e c o n o m i c  s a v i n g s  m o r e  t h a n  o u t w e i g h  
the e s t i m a t e d  t o t a l  p u r c h a s e  a n d  o p e r a t i n g  c o s t s  for d a y t i m e  
r u n n i n g  l ig ht s,  w h i c h  a r e  e s t i m a t e d  at  $ 4 2  t o $145  ( p r e s e n t  
v a l u e ) , d e p e n d i n g  o n  th e D R L  s y s t e m  c h os en , o v e r  the life of 
a p a s s e n g e r  c a r  or l i g h t  d u t y  truck.

T h e  a c c i d e n t  s t u d i e s  i n d i c a t e  t h a t  D R L  is 
e f f e c t i v e  in b o t h  u r b a n  a n d  r u r a l  ar e as , s u m m e r  a n d  winter, 
at i n t e r s e c t i o n s  a n d  a w a y  f r o m  them, a n d  a g a i n s t  a c c i d e n t s  
i n v o l v i n g  p e d e s t r i a n s  a n d  c y c l i s t s  as w e l l  as o n l y  m o t o r  
v e h i c l e s .



J a n u a r y  1989

12.. M a s k i n g

S o m e  o b s e r v e r s  fe ar  that i n c r e a s e d  use of lights 
in d a y t i m e  w i l l  m a k e  it d i f f i c u l t  to  s e e  u n l i t  ve hi c l e s .
T h i s  is c a l l e d  the " m a s k i n g "  ef f e c t .  H o w e v e r ,  m a s k i n g  is 
p r o b a b l y  w o r s e  now  t h a n  it w i l l  be w h e n  D R L - e q u i p p e d  
v e h i c l e s  a r e  in c o m m o n  use. O n e  r e a s o n  is that, w h e n  
m a s k i n g  is m o s t  l i k e l y  (at d a w n  a n d  du sk, a n d  in i nc le m e n t  
we a th e r ) ,  d r i v e r s  s w i t c h  t h e i r  h e a d l i g h t s  on or o f f  at 
w i d e l y  v a r y i n g  tim es.  In a d d i t i o n ,  a n a t i o n a l  s u r v e y  
c o n d u c t e d  b y T r a n s p o r t  C a n a d a  in 1 9 8 1 - 8 2  s h o w e d  that 15 to 
20 p e r c e n t  of al l v e h i c l e s  in u s e  in r e a r - d a r k n e s s  h a d  no 
l i g h t s  on  at all. T h e s e  v e h i c l e s  c o u l d  b e  c o n s i d e r e d  to be 
masked. A u t o m a t i c  D R L  s y s t e m s  w i l l  i m p r o v e  th i s s i t u a t i o n  
b e c a u s e  the g r o w i n g  n u m b e r s  o f  D R L - e q u i p p e d  v e h i c l e s  wil l 
i n c r e a s e  the t o t a l  p r o p o r t i o n  of "lit" v e h i c l e s  on  the 
road. T h e  n u m b e r  o f  p o t e n t i a l  m a s k i n g  s i t u a t i o n s  is 
t h e r e f o r e  e x p e c t e d  t o d e c r e a s e  o v e r  time.

A n o t h e r  c o n c e r n  is that v e h i c l e s  w i t h  li gh t s  on in 
d a y t i m e  w i l l  m a k e  p e d e s t r i a n s ,  c y c l i s t s ,  p a r k e d  ve hic le s,  
a n i m a l s  in the r o a d w a y ,  p o t h o l e s ,  etc. les.s v i s i bl e.
Ho we ver , e v e n  f u l l - i n t e n s i t y  low b e a m  h e a d l i g h t s  ar e not 
s u f f i c i e n t l y  b r i g h t  in c o m p a r i s o n  w i t h  n a t u r a l  d a y l i g h t  to 
c a u s e  the " v e i l i n g  g l a r e "  t h a t  w o u l d  i n t e r f e r e  w i t h  d r i v e r  
vi s ion . N e i t h e r  w o u l d  it b e  s a f e  or r e a s o n a b l e  for d r i v e r s  
t o  i n t e r r u p t  t h e i r  n o r m a l  v i s u a l  s c a n n i n g  p a t t e r n s  to s ta re  
at d a y t i m e  r u n n i n g  l i g h t s  o n  a p p r o a c h i n g  v e h i c l e s  an d  thus 
mi s s s e e i n g  a p o t e n t i a l  o b s t a c l e .  It s h o u l d  b e n o t e d  that 
D R L  w i l l  a l s o  b e n e f i t  p e d e s t r i a n s ,  c y c l i s t s  a n d  a n i m a l s  by 
a l e r t i n g  t h e m  s o o n e r  to a p p r o a c h i n g  v e h i c l e s .  In fact, 
a f t e r  D R L  w a s  i n t r o d u c e d  i n S w e d e n  in 1977, p e d e s t r i a n  and 
c y c l i s t  a c c i d e n t s  d e c r e a s e d  m o r e  t h a n  c o l l i s i o n s  b e t w e e n  
v e hi cl es .



14. R e l e v a n c e  of f o r e i g n  accident, s t u d i e s  and t ra ffi c 
c h a r a c t e r i s t i c s  to C a n a d a

S o m e  o b s e r v e r s  h a v e  e x p r e s s e d  d o u b t  tha t D R L  w o u l d  
be as e f f e c t i v e  in r e d u c i n g  a c c i d e n t s  in C a n a d a  as it has 
b e e n  in S w e d e n  a n d  F i n l a n d  d ue  to th e  d i f f e r e n t  g e o g r a p h i c  
l o c a t i o n s .  A s t u d y  d o n e  for  T r a n s p o r t  C a n a d a  by the 
A t m o s p h e r i c  E n v i r o n m e n t  S e r v i c e  of E n v i r o n m e n t  C a n a d a  
i n d i c a t e s  that the d i s t r i b u t i o n s  of d a y t i m e  h o u r s  by level 
of a m b i e n t  b r i g h t n e s s  in S w e d e n  a nd  C a n a d a  o v e r l a p  to a 
g r e a t  e x t e n t  and that the t o t a l  h o u r s  of d a y l i g h t  ar e  the 
sa m e  in b o t h  c o u nt ri es . T h e  s t u d y  s h o w e d  that the 
p r o p o r t i o n  of total d a y l i g h t  h o u r s  c l a s s i f i e d  as b r i g h t  or 
v e r y  b r i g h t  in S w e d e n  w a s  40$, c o m p a r e d  t o  54% in Canada. 
S w e d e n  h a d  c o r r e s p o n d i n g l y  m o r e  h o u r s  of a v e r a g e  a n d  dull  
c o n d i t i o n s .  T h e  d i f f e r e n c e s  a r e  not s u f f i c i e n t l y  la rg e to 
c o n c l u d e  that DR L w o u l d  be i n e f f e c t i v e  in C an ad a, e s p e c i a l l y  
b e c a u s e  s ha do ws,  c l o u d  cov er , p r e c i p i t a t i o n  a n d  b a c k g r o u n d  
all a f f e c t  v i s i b i l i t y  o f  o b j e c t s  in c o m p l e x  wa y s that c a n n o t  
be r e a d i l y  ana lyz ed . H o w e v e r ,  a s t u d y  of the e f f e c t s  of the 
S w e d i s h  D R L  r e g u l a t i o n  s h o w e d  th at  a c c i d e n t  r e d u c t i o n s  in 
s u m m e r  (when t he re  is m o r e  d a y l i g h t  th a n in  s o u t h e r n  C an ada ) 
w e r e  c o m p a r a b l e  to t h os e in w i n t e r  (when t h e r e  is less).

N o r t h  A m e r i c a n  a c c i d e n t  s t u d i e s  a l s o  s u p p o r t  the 
c o n c l u s i o n  that  D R L  w i l l  be e f f e c t i v e  in C a n a d a .  In a s t u d y  
c o n d u c t e d  b y  T r a n s p o r t  C a n a d a  o n  D e p a r t m e n t  of  N a t i o n a l  
D e f e n c e  v e h i c l e s  in 1 9 7 5 - 7 6 ,  v e h i c l e s  o p e r a t e d  w i t h  
a u t o m a t i c  h e a d l i g h t s  w e r e  i n v o l v e d  in 20 p e r c e n t  f e we r  
a c c i d e n t s  than we r e u n m o d i f i e d  v e h i c l e s .  In a d d i t i o n ,  a 
r e c e n t  s t u d y  by  the U.S. I n s u r a n c e  I n s t i t u t e  for  H i g h w a y  
S a f e t y  of s e v e r a l  U.S. f l e e t s  in w h i c h  h a l f  of  the v e h i c l e s  
w e r e  s p e c i a l l y  e q u i p p e d  w i t h  D R L  s h o w e d  t h a t  t h e  DR L - 
e q u i p p e d  v e h i c l e s  h a d  7 p e r c e n t  f e w e r  a c c i d e n t s  t h a n  the 
n o n - D R L  gr oup . T h e s e  r e s u l t s  s u g g e s t  th a t D R L  is e f f e c t i v e  
o v e r  a w i d e  ra ng e of l a t i t u d e s  a n d  in m a n y  d i f f e r e n t  light 
c o n d i t i o n s .

T h e  C a n a d i a n  a c c i d e n t  r e d u c t i o n  e s t i m a t e s  for D R L  
w e r e  b a s e d  o n  th e  S w e d i s h  e x p e r i e n c e  b e c a u s e  of  th e q u a l i t y  
o f  th e  S w e d i s h  da t a a n d  t h e  f a c t  that it i n c l u d e d  t wo  y e a r s  
o f  a l m o s t - u n i v e r s a l  d a y t i m e  l i g h t s  use. S o m e  o b s e r v e r s  h a v e  
s u g g e s t e d  tha t DR L  w i l l  b e l e s s  e f f e c t i v e  in C a n a d a  than in 
S w e d e n  b e c a u s e  of d i f f e r e n c e s  in t r a f f i c  c o n d i t i o n s .
H o w e v e r ,  the d e p a r t m e n t  is c o n f i d e n t  in its e s t i m a t e s  for 
C a n a d a  b e c a u s e  t h e y  t a k e  a c c o u n t  o f  d i f f e r e n c e s  b e t w e e n  the 
t w o  c o u n t r i e s  in t e rms  of a c c i d e n t  c o n f i g u r a t i o n s  (head-on, 
angle, etc.), a c c i d e n t  l o c a t i o n  ( u r b a n / r u r a l )  a n d  d r i v i n g  
s e a s o n  ( s u m m e r / w i n t e r ) .  S i m i l a r i t i e s  in C a n a d i a n  a n d  
S w e d i s h  d r i v i n g  an d  a c c i d e n t  p a t t e r n s ,  and  in a n n u a l  v e h i c l e  
k i l o m e t r e s  driven, a l s o  l e n d  w e i g h t  to T r a n s p o r t  C a n a d a ' s  
a c c i d e n t  r e d u c t i o n  e s t i m a t e s .

J a n u a r y  1989
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16 . tj. S . Position

T h e  N a t i o n a l  H i g h w a y  T r a f f i c  S a f e t y  A d m i n i s t r a t i o n  
(NHTSA) of  the U.S. D e p a r t m e n t  of  T r a n s p o r t a t i o n  i s s u e d  a 
p r o p o s a l  on M a r c h  24, 1987 t h a t  w o u l d  h a v e  p e r m i t t e d  new  
v e h i c l e s  s o l d  in the U.S. a n d  m a n u f a c t u r e d  o n  or a f t e r  
S e p t e m b e r  1, 1908 to be e q u i p p e d  w i t h  DRL. T h e  p r o p o s a l  was 
h a r m o n i o u s  w i t h  T r a n s p o r t  C a n a d a ' s  r e q u i r e m e n t s  a n d  w o u l d  
h a v e  m a d e  D R L  legal in a l l state s, i n c l u d i n g  th os e w h o s e  
t r a f f i c  laws m a y  u n i n t e n t i o n a l l y  p r e v e n t  t h e  us e  of D R L  a n d  
thus c o u l d  i m p e d e  C a n a d a - U . S .  road traffi c.

N H T S A  t e r m i n a t e d  t h i s  r u l e m a k i n g  o n  J u n e  16, 1 9 8 8  
b e c a u s e  its n o n - m a n d a t o r y  n a t u r e  m e a n t  that  it m ig ht  c o n f l i c t  
w i t h  s o m e  s t a t e  laws that c o u l d  a f f e c t  d a y t i m e  l i g h t s  use. 
T e r m i n a t i o n  f o l l o w e d  r e l e a s e  of a W h i t e  H o u s e  E x e c u t i v e  O r d e r  
on  fe d e r a l i s m ,  i o s u e d  a f t e r  the  D R L  p r o p o s a l ,  t h a t  r e q u i r e s  
e v a l u a t i o n  of the impact of a l l  f e d e r a l  r e g u l a t i o n s  in o r d e r  
to limit p r e e m p t i o n  of s t a t e  laws, u n l e s s  p r e e m p t i o n  is 
n e c e s s a r y  to a d d r e s s  a n a t i o n a l  s a f e t y  need. If N H T S A  
d e m o n s t r a t e s  at  s o m e  f u t u r e  tim e th at  D R L  w o u l d  s i g n i f i c a n t l y  
i m p r o v e  t r a f f i c  s a f e t y  in the U.S., a f e d e r a l  m a n d a t o r y  D R L  
s t a n d a r d  c o u l d  b e  i n t r o d u c e d  t h a t  w o u l d  a u t o m a t i c a l l y  p r e e m p t  
a n y  i n h i b i t i n g  s t a t e  laws.

T h e  t e r m i n a t i o n  n o t i c e  s t a t e s  th at  N H T S A  d o e s  n o t 
y e t  h a v e  s u f f i c i e n t  s a f e t y  e v i d e n c e  to m a n d a t e  D R L s , n o t i n g  
t h a t  the b e n e f i t s  d e m o n s t r a t e d  in S c a n d i n a v i a  m a y  be d u e  to 
the l o w e r  a v e r a g e  a m b i e n t  l i g h t  level, as c o m p a r e d  to the 
U.S. H o w e v e r ,  as t h e r e  is p o t e n t i a l  m e r i t  in u s i n g  D R L s  in 
the  U.S., th e a g e n c y  p l a n s  to  w o r k  w i t h  the s t a t e s  to r e m o v e  
a n y  l e g i s l a t i o n  t h a t  w o u l d  p r e v e n t  t h e  u s e  o f  C a n a d i a n  D R L  
sy st em s,  a n d  h a s  r e q u e s t e d  t h e A m e r i c a n  A s s o c i a t i o n  of M o t o r  
V e h i c l e  A d m i n i s t r a t o r s  (AAMVA) a n d  t h e  N a t i o n a l  C o m m i t t e e  o n  
U n i f o r m  T r a f f i c  L a w s  a n d  O r d i n a n c e s  to  u r g e  s t a t e s  to r e v i s e  
a n y  laws t h a t  m i g h t  p r o h i b i t  or  i n h i b i t  t h e  u s e  o f  DRLs. T h e  
A A M V A  p a s s e d  a r e s o l u t i o n  to  t h i s  e f f e c t  in O c t o b e r  1988.

N H T S A  is c o n t i n u i n g  r e s e a r c h  o n  DRL, a n d  w i l l  b e 
t a k i n g  i n t o  a c c o u n t  the o p e r a t i o n a l  e f f e c t i v e n e s s  o f  D R L s  in 
Ca n ada , a f t e r  th e  C a n a d i a n  r e g u l a t i o n  t a k e s  e f f e c t  in 1989, 
in d e t e r m i n i n g  w h e t h e r  t h e r e  m a y  be s u f f i c i e n t  j u s t i f i c a t i o n  
to r e q u i r e  D R L s  on  n e w  v e h i c l e s  in t h e  U.S.

T h e  S o c i e t y  of A u t o m o t i v e  E n g i n e e r s  (SAE) L i g h t i n g  
C o m m i t t e e  h a s  c o n d u c t e d  s e v e r a l  o u t d o o r  v i s i b i l i t y  
e x p e r i m e n t s  in r e c e n t  y e a r s  to d e t e r m i n e  the m o s t  s u i t a b l e  
D R L  l i gh t c h a r a c t e r i s t i c s  for U. S . a m b i e n t  c o n d i t i o n s .  It is 
n o w  p r e p a r i n g  an  S A E  R e c o m m e n d e d  P r a c t i c e  for  DRL.

C i t i n g  c o n s i d e r a b l e  e v i d e n c e  of the e f f e c t i v e n e s s  
o f  DRL, the U.S. N a t i o n a l  T r a n s p o r t a t i o n  S a f e t y  B o a r d  i s s u e d  
a f or m a l  r e c o m m e n d a t i o n  in N o v e m b e r  1985  to th e  N a t i o n a l  
S a f e t y  C o u n c i l  that it d e v e l o p  a n d  c o n d u c t  a p r o g r a m  to 
e n c o u r a g e  m o t o r i s t s  to d r i v e  w i t h  t h e i r  low b e a m  h e a d l i g h t s  
o n  d u r i n g  the day.
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2.0 ACCIDENT RATE FIELD TESTS

Field tests involve comparison of the daytime accident rate of a group of vehicles equipped 

with some version of DRL with that of a similar group of vehicles not having DRL. In some cases, 

all vehicles in a given sample have been equipped with DRL at a certain point in time and the 

experimental accident rate was determined during a period o f time following installation. The 

control accident rate was then determined from a like period of time prior to installation. This 

general approach has been termed a before/after test In interpreting data from such a test, it is 

always possible that an observed accident rate reduction is due to extraneous non-DRL factors 

confounded with the pre-DRL and post-DRL time periods. These could include changes in 

weather, changes in vehicle density, changes in driving practices, etc. The preferred type of test 

uses a vehicle sample which is split into two matched groups. One of these is equipped with DRL 

and constitutes the experimental group. The other is not so equipped and constitutes the control 

group. This approach has been termed a concurrent groups t est. Assuming that location, vehicle 

type and driver factor distributions are matched in the two groups, any observed differences in 

accident rate between groups can then be attributed to the operation of DRL. The concurrent 

groups approach is generally preferred on experimental design grounds because it provides control 

of extraneous variables which might otherwise produce spurious results.

Results of a number o f DRL field tests are summarized in Table 2-1. These studies have been 

reviewed by Attwood (1981), with the exception of the Insurance Institute for Highway Safety 

(HHS) test (Stein, 1985). The IIHS study used approximately 2000 DRL equipped automobiles, 

trucks and vans and compared the accident rate o f these with a similar number of control vehicles. 

The DRL configuration used was vehicle parking lights with special bulbs having a 15 candela 

(cd.) minor filament. For all vehicles in the test, a seven percent reduction in daytime accident rate 
resulted from the use of DRL.

The overall pattern o f results in Table 2-1 shows a considerable range o f effects of DRL. For 

automobiles and trucks, the accident rate reduction figure of seven percent was found in several 

studies. Reduction percentages in other studies ranged considerably above this. The degree of 

reduction due to DRL appeal s to be roughly associated with DRL intensity. The IIHS study and 

the Swedish before/after study both reported a seven percent accident reduction. The lighting 

configurations in the latter were highly variable including auxiliary DRL lamps in the range of 300 - 

800 cd. which were required on vehicles manufactured after the law went into eflect, headlamps 

and city lamps which have an intermediate output. The IIHS study used increased intensity parking 

lamps which generally fell into an intensity1 range somewhat lower than that of the the Swedish 

DRL standard. For many of the studies listed in Table 2-1 in which headlights were used as DRL, 

somewhat greater accident rate reductions can be noted. There is some suggestion of an increasing



Table 2-1. Summary of Daytime Running Light Field Tests

Sou rce
Vehic le

Type
DRL

Configuration
Test

Approach
Approximate

DRL
Intensity (cd.)

Accident
Rate

Effect

Greyhound Bus 
Lines (1960s)

Buses Headlights
Before/After

6,000 - 15,000 12-24 %  roduction

AT & T Long Lines 
(1972)

Automobiles/
Trucks

Headlights
Before/After

6,000 - 15,000 33 - 44 % reduction

Checker and Yellow 
Cab Companies

Automobiles Headlights
Concurrent
Groups

6,000 - 15,000 7 %  roduction

Norlh Carolina 
Motorcycle 
Headlight Law 
(1977)

Motorcycles Headlights
Beforo/After

6,000 - 15,000 5 %  reduction

Port ol NewYork 
Authority (1965)

Automobiles/
Trucks

Parking Lights
Concurrent
Groups

20-50 18-23 %  reduction

Transport 
Canada (1977)

Automobiles/
Trucks

Headlights
Concurrent
Groups

6,000 - 15,000 22 %  reduction

Swedish DRL Law 
(1975-1979)

All Vehicles Headlights cr 
Auxiliary DRL Before/Afier

300 - 15,000 7 %  reduction

Insurance Institute 
for Highway Safety 
(1902-1984)

Automobiles/
Trucks

Parking Lights
Concurrent
Groups

60 - 360 7 %  reduction



DRL effect with lump center intensity.

The exception to this trend is the Port of New York Authority study (Cantilli, 1970). In this 

study, the DRL configuration was standard parking lights which generally involved rated spherical 

intensities on the order of 3-6 cd. and center intensities at H-V on the order of 20-50 cd. Despite, 

the low intensity range, accident rate reductions o f 18-23 percent were reported. It should i>e noted 

that rear parking lamps were on during daytime in this study and the analysis used rear-end 

accidents as one o f the accident types analyzed. When rear-end accidents were excluded then the 

lower reduction figure (approximately 18 percent) was obtained.

Perhaps the most interesting characteristic o f the Table 2-1 data is that all DRL accident rate 

field tests conducted to date have shown a positive effect In all cases, use of DRL has been found 

to resul' in apparent accident reduction. In most of the studies summarized in Table 2-1, cither 

statistical analyses were not performed or the results failed to reach statistical significance. 

Attwood's (1981) argument in this regard is well taken. He noted that if there is, in fac t no benefit 
o f DRL in the general population, then multiple field tests should show about as many negative 

results as positive ones. The fact that all known studies have produced positive re; ults suggests 

that the accident reduction in the population due to DRL is not zero, and probably lies in the range 

from 10-15 percent. The types o f collision accidents which appear to be influenced by DRL 

include head-on and conflicting path (right angle) accidents on main highways. These arc often 

severe in terms of injury and damage. Indeed Cantilli's (1970) analysis suggested that when 

accidents were graded for severity, using a point scheme based on insurance practice, the reduction 

in severity due to DRL was considerably greater than that for accident rate alone.
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The l u l l  mti i r  11 (in of  i l i r  l l r s t  general  l avs fo r  compulsory 

d e l v i ng  wi t h Dayt ime Punning l i g h t s  ( (>RI.) In Sweden as v e i l  as 
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I DEFINITION

Dayt ime Running l i g h t s  (DRI.) stand* ( ot  day t ime d i l v l n g  w i t h  I I I  

head I I gb ts  • * '  spe c i a l  lamps mounted on the l i o n t  o(  I he t a t .  

T|h> main pm pose o l  DRI Is a general  I lie lease of v e h i c l e  v l s l  

III 11 t y / d e l e t  I ati l  11 l y / r o n s p l t u l  ly lor  the I c l l n v  road us er s .

2 PURPOSE

The purpose o l  t i l l s  repor t  Is t v n l o l d .  The ( l i s t  goal  I s  t o  make 

a vor Id v id e rev i ew o l  the growth o l  DRI. d r i v i n g .  The second 

goal  Is to  make an unbiased e va l ua t i o n  o l  e m p i r i c a l  f i n d i n g s  In 

suppor t  o l  as w e l l  as against  URL as a potent  I t a l l l c  s a f e t y  

mrasnt e .

An e f l o r l  has a l so  been made to combine t hese two goa ls  w i t h  the 

goal  to  w r i t e  a repor t  easy to g rasp ( o t  readers s p e c i a l i z e d  

n e i t h e r  In DRI. nor In s c i e n t i f i c  methods.

Having s t ud ie d the f i r s t  par t  ol  s e c t i o n  4 (page 8 ) ,  each o l  the 

f o l l o w i n g  sec t ions  can be understood s e p a r a t e l y  w i t h o u t  reading 

the p rev ious  ones.

) DRL IN A HISTORICAL PERSPECTIVE

* ) . !  The Idea o l  day t ime d r i v i n g  w i t h  headl i gh t s on

According to A l l e n  and Clark (196*)  the Idea o l  dayt ime d r i v i n g  

w i t h  l i t  h e a d l i g h t s  probably o r i g i n a t e s  I n  Texas. I n  1961, there 

was a s a l e t y  campaign request ing dayt ime d r i v i n g  w i t h  h e a d l i g h t s  

on d ur in g major h o l id a ys  as a sign o l  compl iance to the campaign 

to d t l v e  s a f e l y .  As e a r l y  as the f a l l  o f  1961 the Idea was 

adopted by the American Trucking A s s o c i a t i o n  In a n a t i o n w i d e  

campaign.
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I A £»t j y  at  j I t i ldes toward* and e n p o i I  r u t  eg o l  DHI. i l l

Sweden

The 11 equenc)/ of  dayt ime d r i v i n g  w l l l i  low beam on wan observed 

In d i f f e r e n t  |>a i I s o l  Sweden In the spr i ng  o( I ' l l . /  An no aver 

«(*' • I ? pet cent ol  I tie v e h i c l e s  lied I lie 11 h e a d l i g h t s  on A 

second o b s e r v a t i o n  sl iowri l  t l i . i t  about ‘j  per m i l  o l  the i l i l v r i s

d i d  not s w i t c h  on t lie I r h e ad l i g h t s  ev*n In v n y  bad d a y l i g h t

v i s i b i l i t y  c o n d i t i o n s .  A I h l i d  I nd ica ted  I ha I specular  t e l l e r  

l i o n s  on v e h i c l e s  i l l  d a y l i g h t  as wel l  as l i t  h e a d l i g h t s  a i e  la 

p o t t a n t  ( a c t o t s  In v r l i l c l e  d e t e c t i o n .  ( I lnaai  I96B).

Dayt ime d i l v l o g  w i th  low bean was lecoaaended by the Swedish

T r a l l l c  Sa fe ly  O l f l c e  as a t t a f l l c  s a f e l y  a ra su te  when Sweden

changed I r o n  l e f t  to  l i g h t  hand I t a f f l c  In  196/ .  Rumat ( I 960)  

lecoaaended low beaa d r i v i n g  In d a y l i g h t  on the bas is  of  the 

Aar t I r a n  e x p e l  I t-nces and the i c m i I i s  of  I l l s  o b s e i v a l l o n  s t ud i es  

suam. i t  i l e d  above.

Svrnsson (19611) has l e l e i t e d  to some e a i l y  Swedish t te ods  and 

exper iences  as f o l lo ws !

In 196/ ,  a l l o t  a sl im I test  pci  lud the Swedish S t a le  Hal lways 

I n t roduced I I I  h igh  beans un l l i e l r  t r a i n s  dm log day I lac 

longer  d e l e c t l u n  d i s t ances  were r ep or t ed  by workers along the 

t r a c k .

I n I960 the Swedish Araed Forces I n t ro du ce d dayt ime use o l  

low bean h e ad l i gh t s  on the roads. T h i s  d e c i s i o n  was based on 

s u b j e c t i v e  Judgacnls of  Improved t r a f f i c  s a f e t y  d u r i n g  a p i e  

ced ing  t es t  per iod .

A l l  new v e h i c l es  d e l i v e r e d  to the Swedish Po l i c e  i r o n  I960 

unwards nirsl  have t h e i r  h ea dl i gh t s  I I I  over the I g n i t i o n .
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arid I9B0’ s

In the 19611’ s, Svetlan was In the load In I n t roduc ing DRI. d r i v i n g  

In Si andl r iav la Rul In 19/0 F i n l a nd  Ini ik river t i l l s  r u l e  the 

I l i i n l s h  H l n l s l t y  u l  I iar i spur  I dec r red I lira I "Motor v e l i l i  I r s  

shou ld  l i o n  October I ,  19/(1, to  Hatch I I ,  19/1, d t l v r  no Inv 

hrams o u t s i d e  hoi  I t  op a i r a s * .  I b i s  act  vat  meant as a reco«»en 

d a t l o o ,  hot was In I et |i r el  ed as a l a v  by the p u b l i c .  The e l l e t l  

vss a vast m a j o r i t y  o l  d r i v e r s  obeying I h r  recommend*1 1 o n : about 

90 per t r o t  In the p er io d October February,  and about  l i  pet

r e n t  In Hatch 1 9/ I .

Ttie same lerommrndat Ion was v a l i d  l o t  the w l n t r t  1 9 / / / / )  but  the 

observance decreased.  An a n a l ys i s  o l  the a cc i den ts  o c c u r r i n g  

d u r i n g  the w i n t er  I 9 I 0 / / I  showed a decrease In dayt ime a c t I d e o l  

l a i r  compared In e x p r r l e d  or p re d i c t e d  numbers.

T hi s  I n l o i m a : l o o  In i omb l na t I on  w i t h  an omhl l l oos  n a t i o n a l  l i a t

t i c  l a t e l y  goal  was lire main bas is  ol  I lie F i nn i s h  T ranspor t

H l n l s l r y  fo r  changing the r ecnmmpiida t Ion to a compulsory DRI.

law In i l ie I l l s !  w i n t er  ( 1 9 / 7 / / ) )  (l ie law was v a l i d  (nr  1

months,  I lie ora l  winter  (ul  /  months and then f i n a l l y  I or 11

months d o l i n g  I h r  l o t  l ov ing winter  p er iods .

Aodcissoo and co workers were commissioned by the " Sca nd in av i an  

T r a l l l c  Safe ty  Co u nc i l *  (DTP) to e v a l ua te  trends In  the F i n n i s h  

a cc i de nt  s t a t i s t i c s  before  and a f l e t  the I nt toduc I Icin o f  DRI.. 

They found a large decrease In ' m u l t i p l e *  d a y l i g h t  a c c i d e n t s  as 

compaied to s i n g l e  and ' m u l t i p l e *  acc i de nt s  In datkness (Anders-  

son and c o- vo tk er s  19/6) .  " H u l l l p l e *  acc idents  are a c c i d e n t s  In 

which two oc mote toad users ace I nvo lved.  Consequent ly , pedest 

t Ian as we l l  as c yc le  and moped acc id en ts  ate I n c l ud ed  In t i l l s  

c o n c e p t .

The next  s tep towards a general  use of DRI. was taken by the ITTR 

a f t e r  p u b l i c a t i o n  of  the t e p or l  by Andersson (Andersson and co- 

workers 19/6) .  Based on a v a i l a b l e  Scandinavian as w e l l  as I n l e r .
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4 A TIIL'URT ABOUT Ti l t  HEIATIOM BETWEEN VEHICLE 

V I S H I I I . l t ?  AND ACCIDENT RISK

■Ml. i r l y  on i n  assumpt ion l h a l  there I s  •  r e l a t i o n  between 

i r l i l r l f  v I s l h t 1 1 1 y / d r l e t  l a b l 1 1 l y / c  t i r isplci i l  I y stiJ a c c l d r n l  I l i t .  

The i t . r o l y  can hr  s t a l e d  In Hie f o l l o w i n g  way:

l a p t o v e * e n l a  In  v e h l r l e  v i s i b i l i t y  c rea t e b e l t e i  r n n d l l l u n a  I n i  

• c h i c l e  d e l e d  Ion and d i l t e r  Judgment a. TTir genera l  e l l e r l  o l  

laproved c o n d l l l o n a  l o r  d e t e c t i o n  and Judgments w i l l  be an In 

creaae I n  the scan d e t e c t i o n  d l a l an ce a and a a l e l y  Malgina l o

• e h l c l e a  on tbe road.  The soa l  l a p o r l a n l  consequence l o t  road 

a a l e l y  I s  a decrease In l l i e  occur rences  o f  loo ahor I d e t e c t i o n  

d l a l an ce a and too a a a l l  a a l e t y  x u t t j l na  I n  t r a l l l c .  Too s h o r t  

d e t e c t i o n  d l a la n ce a  and too a a a l l  a a l e t y  a ar g l na  arc  p o a tu l a t e d  

lo he d l r e r l l y  r e l a t e d  l o  p e r c ep t u a l  d r i v e r  Mis takes,  near a c c i ­

dents and a c c i d e n t s .

The l a p l  l e a l  Inn ol  I lie I l ien I y ahove la that  there Is a p o s i t i v e

net e f l e c l  o l  OKI., l a p l y l n g  a decrease In Ihe nual iei  ol  t i a l l l c

a c c id e n t s  and I lie 11 l u l a l  co s t s  l o  soclc- ly.  (Heather t h i s  

■ensure I s  cost  e l l e c t l v e  or not  Is a separate i juesl  I o n . )

This does nol  aean that  DHI. have no o i l i e r  e l l e c l s  r e l a t e d  l o

road s a l e t y .  I I  Is q u i t e  p o s s i b l e  and even probable that c e r t a i n  

lypea o l  a c c id e n t s  w i l l  Increase In nuaber . There can he n o v e l t y  

e l l e c t s ,  e l l e c t s  r e l a t e d  l o  Ihe p r o p o r t i o n  o l  DRI . -vrhlc les on 

tl ie r oa d,  Masking e l l e c l s ,  a cc i den t  n i g r a l  Ion e l l e c l s  e l c ,  hul  

Ihe a a i n  p o i n t  o l  Ihe t heory ahove Is that  Ihe net e l l e c l  o l  DRI. 

on I r  a 111c s a f e l y  I s  p o s i t i v e .

One o l  I he  purposes ol  t i l l s  r ep o r t  Is l o  wake an unbiased e v a l u ­

a t i o n  o l  e a p l i l c a l  f i n d i n g s  In suppoi I o l  as we l l  as a ga in s t  

DRL. Al  i he  end o l  t i l l s  r e p o r t  we can h o p e f u l l y  accept or r e j e c t  

the t h eor y  above.
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DIRECT AND INDIRECT TRAI f lC SAl tTT MEASURES

The u l t l a a i e  purpose o l  DRI. la ihe p r e v e n t i o n  n l  l l a f l l c  accl  

d r i l l s .  A d r r r e aa e  In d a y l l a e  “ M u l t i p l e "  t r a l l l c  a r c l d e n l s  la Ihe 

evident  and d l i e d  s a l e l y  aeasnl e,  which ve should l i k e  lo  use 

In an e v a l u a t i o n  n l  DRI .

A s r i  Inns i c l r n l l l l r  |i lu l l  lew I s ,  h u v e v r r , encouule i  * d . T i a l l l c  

a n l d e n i a  are au I n f r eq u en t  that  ve anal  s t udy hug* groups ol  

vehIc lev  ( I n  l l r r l  s t u d i e s )  ot  a whole v e h i c l e  p o p u l a t i o n  o l  a 

count ry 01 a s l a t e  ( I n  be f or e  and a l t e r  a t u d l e a )  In  o l d er  to 

reach d l l l r i e n c e s  which are s l a l 1st l e a l l y  s i g n i f i c a n t .  Th i s  la 

Ihe case even In those I nstances wheie Ihe " t r u e *  e f f e c t  of  a 

counter aeesure Is as l a r ge  as 10 l u  TO per cent .  Another  l « -  

p n i l a n l  c o n d i t i o n  In a l l  be f or e and a f t e i  s t ud ie s  Is l h a l  no 

o t h r i  s a l e l y  neasures a re  In t roduced d u r i n g  the p er iod  o f  s tudy.

The obvious consequence o l  these l a c l s  Is l h a l  we cannot expect 

s l a l  1st lea I l y  s i g n i f i c a n t  t r a f f i c  s a l e t y  e f f e c t s  of  DRI, f r n u  I I -  

■ l i ed  a i i l i l r n l  s t u d i e s  lln the o lhe i  hand, I f  there Is a " H u e *  

and s l i u ng  e l l e c l ,  we r an  exper t  c o ns i s t e n t  t rends In Ihe accl  

dr-ill da i s  ul  such s t u d i e s .

As a cuapleaent  tu s t ud y i ng  t r a f f i c  a c c id e n t s  as a d i r e c t  t r a f ­

f i c  s a l e l y  aeasut e,  t here  Is Ihe p o s s i b i l i t y  of  s tu d y i n g  I n ­

d i r e c t  t r a f f i c  s a l e l y  Measures. These aeasutes are r e l a t e d  lo

the theory about Ihe causal  co nn ed  Ion between Ihe a c t ua l

countei  Measure and the f a c l u r s  g en er a t i n g  t r a l l l c  a c c id e n t s .

In the case o f  DHL, the theory  p o s t u l a t e s  that  an Increased

wotor v e h i c l e  v l s I b l 1 1 1 y / d e t e c t a b l 1 1 l y / c o n s p l c u l t y  w i l l  decrease 

the f requency o f  l oo s ho r t  d e t e c t i o n  d i s t a n c e s  and too satal l  

s a l e t y  Margins In t r a f f i c .  This  Is d i r e c t l y  r e l a t e d  to  a de­

crease In d r i v e r  p ercep t ua l  Mis t akes ,  near a c c i de n ts  and a c c i d ­

ents.  The I n d i r e c t  t r a f f i c  s a f e t y  Measures o f  DRL a re  t he re f o r e  

neasureoert ls o f  Increased d e t e c t i o n  d i s t a n c e s  o f  a o t o r - v e h l c l e s ,  

Improved d r i v e r  Judgnrnts or over t  d r i v e r  behav i or  r e l a t e d  to an 

I net eased Motor - v e h l c l e  v i s i b i l i t y / d e l e c t a b 1 1 1  I y /c o ns p l e u  I l y .
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pi r  I |m|nat y u n t i l  t l i r y  havr  been m i l l  I tnei l  nt co t i l i  a i U r t ed  by 

l u i l h f r  research.  But what Is most I n t e i r s t l n g  as t o  t h r l i  

r e s u l t s  so tar Is l h a l  they are very we l l  In arrunlanre w i t h  ihe 

t heory  above! THit p o s i t i v e  e l l e c l  o l  DRI. on t r a f f i c  salety Is 

d i r e c t l y  r e l a i e d  l o  an Increase In v | s l b t 1 1 , y / d e t e c l a b l 1 1 l y / c o n  

s p l r u l l y .

6.7 Pr o po r t i o n  o l  DBL - v t h l c l es  and a c c id e n t s

The p r o p o i l i o n  o l  DPL-vchlc les  In t r a f f i c  can be an Impoi lan l  

l a c l o r  d i r e c t l y  r e l a t e d  to Ihe acc iden t  r i s k .  Several  poss ib le  

o u lc o .e s  can be d escr ibed .  Soae p o s s i b l e  cases are discussed 
below.

Statement :  When a l u l l  p r o p o r t i o n  o l  v e h i c l e s  us ing DHL, the 

a c c l d r n l  r i s k  l o r  Iheae v e h i c l e s  w i l l  decrease

There are a r a l her  l a r ge  nunbet o l  s t u d i e s  s u pp or t in g  t i l l s  sta 

l e a r n t ,  Aaong those are ihe e a r l y  r e s u l t s  I r o a  Ihe Cceyhound 

Cot pot a I Ion a l ready ment ioned ( A l l e n  and C l a tk  1964) and lha l  o l  

C a n l l l l l  (1969) ,  bul  a ls o  t ecenl  t e s u l l s  as l o t  example Ihe 

f l e e t  study t ep or l ed  by S t e in  ( I 9B 6) .  In a t r p n t l  I r o a  ihe U S  

Orpar Intui t  ol  Transput  ta t  Ion ( 19871.) a summary t a b l e  ol  knnvn 

l l e l d  l e s l  t e s u l l s  Is  presented.  In Ihe t e p o r l ,  these t e s u l l s  

ate commented on as ( o l l o v s :  "Perhaps Ihe most I n t e r e s t i n g

char a c l e r  I s l  Ic ol  ihe . . .  dala Is  l ha l  a l l  DRI. acc ident  rate  

l l e l d  t e s t s  conducted lo  da le  have shown a p o s i t i v e  e l l e c l . "

There are a l so severa l  s t ud ie s  showing a decrease In accident  

t l s k s  l o r  m ot or -c yc l cs  when t h i s  category  o l  v e h i c l e s  Is using 

DRL e x c l u s i v e l y .  See l o r  exaaple J a n o l l  6 Cassel  (1971) and 
7.ador (1986) .

The s t a l e ae n t  above Is  t h e r e f o r e  accepted.
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St at ement : The decrease In a c c i de n t  r i s k  l o r  v e h i c l e s  u s ing  DRL

Is coapensaled f o r  by an Increase In acc i de nt  r i s k

fo r  those v e h i c l e s  ot  road users which a te  nol  us ing

DRI.

I I  t h i s  statement  Is c o i l e d ,  a lav on genera l  DRl. i l t I v t o g  would

have no I n l l u r o c e  on the t o t a l  number of  a c c id e n t s  In d a y l i g h t .

T h e i r  a t e  two s tudies  which can t o n l t l b i i l e  l o  a cc e p t i ng  ot t c  

Je c t l n g  t h i s  s t at ement . The l l r s l  Is Ihe e v a l u a t i o n  o f  a c c i de n ts  

a l  l e t  i he  r i n n l s h  I n n o d n c l I n n  o l  DRL d r i v i n g  (Andersson and 

co v o t k e t s  1976).  The second Is Ihe e v a l u a t i o n  o f  the Swedish 

acc iden t  s t a t i s t i c s  bef or e and a f i e i  the I n t r o d u c t i o n  o f  the 

compulsory DRL-law (Andersson and co-wor ker s 1981).

The F i n n i s h  c o n d i t i o ns  and r e s u l t s  ace sumaar l i ed  as f o l l o w s .  

The ( l i s t  p er iod  studied was a p e r i o d  c h a r a c t e r i z e d  by p ro p a ­

ganda l o t  us ing DRI. o u t s i d e  b u i l t - u p  ateas d u t l o g  Ihe w i n t e r  

season. The frequency ol  DRL - d t l v I ng  was r e p o r t e d  to  v a t y  b e t ­

ween 40 and 76 per cent w i t h  an aveiage o l  66 pet  cent .

The second p er io d  was c h a t a c l e t I z c d  by a I l i a  o f f i c i a l  tecum 

mrnd.1 t Inn ol  DHL i l l  I v I ng In Ihe c o n d i t i o n s  ment ioned ahove.  The 

I teq i i rucy  ol  DRL d t l v l n g  Inc teased.  I t  was t e p o r l e d  l o  vaty  b e­

tween 61 and 96 pet cent w i th  an a v n a g c  u l  04 pet c e n t .

The I as i  p er io d  was when Ihe cumpulsoiy  law t l  DRL -d t l v I ng  was 

In l o t c r  dot lug Ihe datker  p e r i o d  o l  Ihe yeat  o u t s i d e  b u i l t - u p  

a t eas.  The ( tequcucy o l  use vat  led between 9 )  and 99 pec cent 

w l l l t  an average o l  97 pet cen t .

Andptsson and co-vot kers  (1976)  have analyzed the a cc i den t  s ta 

t l s t l c s  l o t  these three p e r i o d s .  In  the a n a l y s i s  o l  the a cc i den t  

d a l a ,  s i n g l e  acc idents  and " m u l t i p l e "  n i g h t  l ime a c c i d e n t s  have 

been used as cont ent s.  T h r l t  r e s u l t s  a te  summarized as f o l l o w s .  

The avetage I t u ' p v n c t r "  n ( D R L -d t l v In g  d u r i n g  the t h ree  p er io d s  

wete 66, 84 and 97 p«» c en t .  The r e l a t i v e  numbers ( o t  r i s k y  c l

" m u l t i p l e "  acc idents  In d a y l i g h t  l o t  these t hree p e t lo ds  wete
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w i t h  an Increas ing  p ro p or t io n  o l  mot o r <v r h l c l e s  using DHL. Thr 

s i r e  o f  ( h i s  r e du c t i on  Is l a i ge r  then  the r ed u c t i o n  of  dayt ime 

■ul  l I -motor  - well I c I r  acc idents.  This  l e s u l l  Is i l s o  f i i t i l i i n r d  by 

I l i f  Norwegian e v a l u a t i o n  (Vaa|e 1906).

Thr l a t t e r  of  I h r  (tin processes p u s t u l a t e d  above seems to hr  I h r  

p redomi nant . Ho lm v r h l i l e  e o ns p i c u i t y  I s  most l a p m l a n i  l o :  I h r  

u n p ro i e c i e d  load usr t  In avo id ing c o n f l i c t s  and c o l l i s i o n s  w i t h  

m o t o r - v e h i c l e s .

The a l a l e a e n t  above la  t h e t e f o r c  r e j e c t e d .

6. 3 ? Sau l taneous use of  t ear  p resence l i g h t s  w i t h  DHL and

rea r - en d c o l l i s i o n s

Rear presence l i g h t s  In d a y l i g h t  can have two co un te r - ac t  Ing 

e f f e c t s .  One p ro a o l l n g  d e te c t io n  of  I h r  v e h i c l e ,  the o l h r r  mask 

Ing the b ra k i ng  l i g h t s .  Al lwood ( 1981)  drnvs Ihe f o l l o w i n g  con­

c l u s i o n s  a f l e i  s tudy i ng  t h i s  t o p i c :  The red rear  presence l i g h t s  

" a te  b r i g h t  enough to be u se f ul  as t un n i n g  l i g h t s  d ur in g  ihe 

p er io d  o n e - h a l f  hour p i l o t  to sunset t o  one-ha I f  hour a f t e r  sun 

r i s e ” . "The c u r re n t  presence l i g h t s  a r e  not  so b r i g h t  that  they 

would aask the onset o f  brake or  t u r n  s i g n a l s . . . . ” .

Can11111 (1969) lound In I l l s study t h a t  r e a l  end c o l l i s i o n s  was

(he c at egor y of  acc idents  which showed Ihe l a r ge s t  r e du ct io n .  

This  r e s u l t  has not been tepeated I n  the b e f o r e - a l l e r  analyses 

of  F i n n i s h  and Swedish accidents conducted by Andersson and co- 

workers ( { 9 ) 6  and 1981). In these s t u d i e s  the r e d u c t i o n  o l  r e a t -  

end c o l l i s i o n s  has been very s a a l l .
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I INDIRECT MEASURES Of DRI. EFTECTS:

VISIBILm/DETECTABILITY/COMSPICUITT, MASKING,

DRIVER JUDGMENTS, AND OVERT BEHAVIOUR

? . l  An I n t r oduc t i on  to I n d i t e d  s a f e l y  measures

The aa ln  s c i e n t i f i c  p i o b l e a  w i t h  I n d l i e c t  t r a f f i c  s a f e t y  aea 

s ines  Is that  t h e i r  r e l a t i o n  lo  s i g n i f i c a n t  f e a t u r e s  of  d r i v e r  

behavior  In  o r d i n a r y  t r a f f i c ,  d r i v e r  Mistakes and t r a f f i c  a c c i ­

dents Is not  s u f f i c i e n t l y  known. The v a l i d i t y  o f  each o f  these 

aeasutes can I h e i e f o r e  be quest i oned.

One aa ln  p i o b l e a  Is how our eye f i x a t i o n s  and eye aoveaents are 

r e l a t e d  to d t l v e r  v i s u a l  Input  f r o a  the road scene.  Vhat I m po r t ­

ance has c e n t r a l  vs p h e r l p h e i a l  v i s u a l  cuesT

Another Impor tant  problem Is to  what degree c ons c i ous  d r i v e r  

judgments In an a r t i f i c i a l  exper imental  s i t u a t i o n  aay be gene­

r a l i z e d  lo  d r i v e r  Judgments In normal  autoalzed d r i v i n g ?

Vhat r e l a t i o n  Is t here  between d i f f e r e n t  v i s u a l  cues and d e t e c ­

t io n?  An o b j ec t  can fo r  example be p e r f e c t l y  v i s i b l e  when you

know I t  Is t here ,  but I t s  e on s p i c u i t y  can be bad when you are

l ook i ng  somewhere e l s e .

One way lo  overcome these d i f f i c u l t i e s  Is t o  o h t a l n  •  number of  

I n d i r e c t  measures In each area of  I n v e s t i g a t i o n .

’ / . 7  Stud ies  of  V f s l b l l l t y / O e l e c t a b l l l t y / C o n s p l c u f t y

In an exper iment  At twood (1975) has shown t ha t  d e t e c t i o n  In cen-  

t t a l  v i s i o n  o(  a v e h i c l e  wi t hout  DRL Is very  much dependent on 

ambient I l l u m i n a t i o n .  Vhen the v e h i c l e  uses the o r d i n a r y  low

beams as DRL the oppos i te  Is the case: O e t e c t l o n  d i s t a n c e s  are

la r ge  and Independent of ambient I l l u m i n a t i o n .

VTI REPORT 333A



6 COST BtNEFIT STUDIES OF UHI.
I

C r u c i a l l y ,  I t  Is a v r i  y i l l l l l r i i l t  task to aakr  m s l  l i r n r l l t  i . i l

e o l a t i o n s  which w i l l  tie agu-rd upon. T l i r t r  ate s c v n . i l  l<-a;nus

I n i  t h i s  c o n d i t i o n .  Onr wain reason Is l l u l  the l i r n r l l t  ni  t h r  

saved co st s  l o t  i r i l n r t  Ions In f requency ami s r v r i l t y  n l  a r r l  

d r i l l s  a ns i  t r l y  on n o r r t l a l n  assuapt I o ns . Annthr t  t r as on  Is that  

t h r  co st s  are a l so  i l l l l l c n l l  to  c a l c u l a t e  when the I n c t ra s e  In 

c o s t s  I s  a ve t y s a a l l  pact  o l  the t o t a l  cost  o t  buying and 

d t I v l n g  a v e h i c l e .

I toaaf (1901)  has c a l c u l a t e d  the costs  o l  DRI. l o  I ncrease the 

t o t a l  c o s ts  by about I per c en t .  The U.S. Depat taent  o l  T rans ­

p o r t a t i o n  (1901) has c a l c u l a t e d  Ihe I n i t i a l  cost  to be S19.26

and the annual  aalntenance and l u e l  cos t s lo be $26.97 l o t  pass­

enger c a rs .  The l a t t e r  c a l c u l a t i o n s  would correspond lo  a t o t a l  

I nc rease  In cos t s by between 2 and ) per cent .

In  a l eceut  r ep or t  l i o n  Transpor t  Canada (19067)  aucl i  lower 

c o s t s  have been p re d i c t e d .  The average l l l e l l a e  cost  per v e h i c l e  

has been c a l c u l a t e d  to be S330 l o r  o r d i n a r y  low brans { I n c l u d i n g  

a l l  l i g h t s  s l a u l t a n e o u s l y  111),  $160 l o r  reduced low beans and 

$70 l o r  h igh I n t e n s i t y  p ark ing  l i g h t s  or  separa t e new d a y t l n r  

r un n in g  l i g h t s .  The cor respondi ng Increase In t he t o t a l  costs 

due to these DRI. a l t e r n a t i v e s  would be less than I per cent ,  

l ess  than .$ per cent and less than . 2 per c en t ,  r e s p e c t i v e l y .  

These c o s t s  are c a l c u l a t e d  to  be balanced by a c c i de n t  r ed u c t i on s  

o l  the l o l l o w i n g  s i ze s :  I I  per cent (or  the o r d i n a r y  low beaa, 5 

per cent  ( or  the reduced low heaa and 2 per cent l o r  h igh  I n t e n ­

s i t y  p ar k i n g  l i g h t s  nr (or  separate d a y t l a e  r unn i ng  l i g h t s .

I I  the l a t t e r  c a l c u l a t i o n s  are  r e a l i s t i c  and the " t r u e "  acc ident  

r e d u c t i o n  Is above I I  per cent t here  Is a p r o f i t  i n  I n t r o d u c i n g  

c oa pu l sor y  d r i v i n g  on o r d i n a r y  low beaas. By I n t r o d u c i n g  a sepa­

r a t e  d a y t l a e  running lanp the cost  i s  reduced t o  about 20 per 

cent  o l  Ihe o r i g i n a l  one.
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9 CONCLUDING REMARKS

DHL r e l y  on an assuapt lon that  t here  Is  a causal  r e l a t i o n  bet 

wren an Increase In aotur  v e h i c l e  v11 1 h i  1 1 l y / d e t e c t a b l 1 1 1 y / t o n  

s p l r u l t y  and a decrease In Ihe r i s k  o l  t r a l l l c  acc iden ts ,  thee 

s e c l I n n  A ) .

This a ssu apt l on  Is s t r o n g l y  suppor ted by the t e s u l l s  o l  Ihe 

acc ident  s t u d i e s  lound hr l i t e r a t u r e .  (See s e c t i o n  6 ) .  In  a 

recent  a n a l y s i s  o l  c a s u a l t i e s  In t i a l l l c  accln'enis In Sweden 

d ur in g Ihe p e r i o d  1970 1986, H l l s i o n  (1980) has I d e n t i f i e d  t h ree  

e f f e c t i v e  s a l e l y  counter  e rasur es ,  which have been I n t roduced:  A 

coapul sory  use o f  s a l e l y  b e l l s ,  DRL and h e l a e l s  ( l o r  a o t o r - c y c l e  

and aoped r i d e r s ) .

There Is f u r t h e r  suppor t  I r o a  a la iRc e n j o r l l y  o l  s t u d i es  In 

which the e f f e c t  o l  DRL on v I s I b l 1 1 t y / d e l e c l a b l 1 1 t y / c o n s p l c u l t y  

o l  v e h i c l e s ,  on d r i v e r  Judgaents and on o ve r t  d r i v e r  behavior  

has been s t ud i ed -  (See s e c t i o n  7).

Support Is a l so  g i ven by Ihe r e s u l t s  I r o a  " o n- t h e  s p o t "  acc ident  

I n v e s t i g a t i o n s .  Two such s t u d i es  are g i ven as exaaples below.

Sabey and Staughton (197$) c l a s s i f i e d  observed d r i v e r  e r r o r s  In 

a nuaber of  c a te g o r i e s .  Aaong the 6 aost  f requent  c l a s s l f l c a  

l i o n s  used,  Ihe f o l l o w i n g  A are d i r e c t l y  r e l a t e d  to v e h i c l e  

v t s l b l 11 t y / d e t e c t a b l 1 1 t y / c o n s p l c u l t y r  "Looked,  but f a i l e d  to 

see" ,  "Lack o f  c a r e " ,  - D i s t r a c t i o n "  and " F a i l e d  to l o o k" .  For 

'observed p e des t r i an  e r r o r s  33 per cent  belonged to the two c a t e ­

go r i es  " F a i l e d  to  l ook"  and "Looked,  but t a i l e d  to see" .

I lantula ( 1907) repor ted  " p e r c e p t i o n  e r r o r s "  In 51 per cent  o l  

a l l  s tu d i ed  a o t o r c y c l e  I n t e r s e c t i o n  a c c i d en t s .

Taking a l l  evidences pro and con DRL, which have been found In 

the l i t e r a t u r e ,  I n t o  account ,  t here I s  a s t rong suppor t  l o r  a
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L/AYTIME LIGHTS -  
20% F ewer Accidents

B Y  E D  F I N N

Next year's cars, 
trucks and buses will 
come with automatic 

daytime running 
lights, a move that 

reduces their chances 
of being in an 

accident by 20%

18 TRANSPO/89 Vol. 12/1

I didn t see the o th e r car
in tim e!'

That's the m ost o ften  heard 
excuse from  drivers invo lved in 
au tom ob ile  collisions — if 
they're lucky enough to  survive.

Faulty perception — the fail­
u re  to  see an oncom ing vehicle 
d e a r ly  and soon  enough — has 
been  cited in som e studies as 
the cause o f  nearly ha lf o f  all 
road  acddents.

That's why the federa l gov­
ernm ent has decided that all 
cars, buses and tracks so ld  in 
Canada, starting with the 1990 
m ode ls , must be equ ipped with 
autom auc daytime running light 
(DRLI systems.

These lights will be activated 
whenever a vehicle is opera ted  
w ithout its regular headlights on. 
They'll go ou t when the head­
lights are turned on o r  the m otor 
turned o ff.

Som e carmakers have already 
installed DRLs in a few o f  their 
1989 m ode ls, but they won't be­
com e m andatory until next year s 
cats com e on  the market.

Ottawa's decision to  amend 
the M oto r Vehicle Sa fe ty  Regula­
tions was not m ade lightly. It 
came on ly  a fte r extensive re­
search by Transport Canada and 
successful expenm en ts with day­
time lights in Finland. Sweden 
and Norway.

Fmdland became the first 
country to  require DRLs as stan­
da rd  m oto r vehicle equipment, 
b ack in 1972 . Since then, the 
num ber o f  c o llis s io n s lh e re  has 
HmpppH hv 978C—Thp resu lts in 
Sweden, which m ade DRLs com ­
pu lso ry  in 1977. have been 
equa lly  impressive. M ultip le ve­
hicle co llis ion rates during the 
winte r months have gone  down 
by 2 0% jn  urban a reas and by 

m ru ra la reas . with slightly 
• sm llTerreHuctions during the 

summer.
The success o f  DRL use in the 

northern European coun tries had 
a strong influence on  Canadian 
road  safety experts, because 
Canada's c limate and light condi­
tions are very similar. Tests in 
Canada have a lso  been conc lu ­
sive. O ne study be T ransport 
Canada o f  Departm ent o f  D e ­
fence vehicles fitted with au to ­
mated dayum e lights found they 
were involved in 20%  few er acci­

dents than were the unmodified 
vehicles.

C ran t Smith. Transport Can­
ada s chief o f road  safety pro­
m otion , predicts that the intro­
duction o f m andatory DRLs in 
Canada will prevent as many as 
TyQOO^rhulti-vehicle accidents 

•each-year.-
'Such a reduction .’  he says, 

'm eans that at least 120 lives 
will b e  saved annually, there II 
be 11 0 0 0  fewer iniunes and a 
S200-m illion savings in medical 
costs. These benefits greatly 
outweigh tne estimated pur­
chase and operating costs o f 
daytim e running lights.'

The costs will be  low. The 
new regulation calls fo r DRL sys­
tem s that are very economical, 
having two low-intensity lights 
and extended bu lb life . They'll i
add no  m ore than S I 5 a year to !
the costs o f operating a car o r 
light truck, and p robab ly  no 
m ore  than S120  in total over the 
life  o f  an average vehicle.

Dennis Attwood. a specialist 
in human factors engineering, 
says that scientists have seldom 
been as unanimous as they are 
in supporting the federal DRL 
initiative.

His research has focused on 
the ability o f the human eye to 
detect and respond to moving 
ob jec ts . He found that d n v e r  
habitually  underestimate the 
speed  o f  an approaching car 
that is u n lit That miscalculation 
can have tragic consequences, 
n o t just in passing o th er cars on 
a two-lane highway, but a lso in 
city driving.

Intersections, fo r examcle. 
a re notorious 'accident black

N O l l'-c: J his  m u i e n s :  mrry l i r t  
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TECHNICAL NOTES October 1984
d 1 u n v i n t i g t s  in m u l t l m o d a l  i in, v h i c h  c a n  

b e s t  b e  e x p l a i n e d  f o r  b u s  a n d  r a i l  in t r r a i  

o f  p at r o n a g e - ,  t e r m i n a l  f a c i l i t i e s ,  p a r c e l  

t r a c e ,  i m a g e ,  a n d  o p e r a t i o n s .
T h e  r a i l  n o d e  h a s  s l i g h t l y  m o r e  to 

g a i n  f r o m  M P T s  t h a n  the i n t e r c i t y  b u s .

R a i l  h a s  l a r g e  o v e r c a p a c i t y  in m a n y  o f  its 

t e r m i n a l s .  J o i n t  u s e  of t h i s  w o u l d  r e d u c e  

its c o s t s  a n d  m a k e  m o r e  e f f i c i e n t  u s e  of 

t he  s p a c e .  T h e  i n t e r c i t y  b u s  m o d e  s h o u l d  

b e n e f i t  f r o m  n e w  t e r m i n a l s  a n d  i m p r o v e d  

p u b l i c  a c c e s s ,  b u t  t h e s e  c a r r i e r s  f e a r  t h e  

c o s t  a n d  s u p p o r t i n g  t h e  r o l e  of t h e  r a i l  
m o d e .  T h e  l o c a l  t r a n s i t  o p e r a t i o n  

c o m p l e m e n t s  t h e  i n t e r c i t y  m o d e s ,  b e c a u s e  it 

d i s t r i b u t e s  th e  i n t e r c i t y  t r a v e l e r s  a t  t h e  

e n d  cf t h e i r  t r i p s .  T h e  a c t u a l  m i x  of 

b e n e f i t s  a n d  d i s a d v a n t a g e s  to t h e  l o c a l  

t r a n s i t  o p e r a t o r  d e p e n d s  l a r g e l y  o n the 

l o c a t i o n  o f  t h e  M P T .
An M P T  t e r m i n a l  c o m p l e x  o f f e r s  

t r a v e l e r s  n u m e r o u s  a d v a n t a g e s  o v e r  u n i m o d a l  

t e r m i n a l s ,  m a i n l y :  i m p r o v e d  t r a n s i t

c o n n e c t i o n s  a n d  t h u s  e a s i e r  t e r m i n a l  a c c e s s  

f r o m  v a r i o u s  p a r t s  of t h e  c i t y ,  i m p r o v e d  

o p p o r t u n i t i e s  to t r a n s f e r  b e t w e e n  i n t e r c i t y  
m o d e s  to c o m p l e t e  a w i d e r  r a n g e  of 

m u l t i s t a g e  t r i p s ,  a n d  p o s s i b l y  s o m e  
s c h e d u l e  c o o r d i n a t i o n  a m o n g  t h e c a r r i e r s .  

F o r  m a n y  i n t e r c i t y  b u s  t r a v e l e r s ,  a n  H P T  

m a y  be t h e  f i r s t  g o o d  t e r m i n a l  f a c i l i t y  

t h e y  w i l l  h a v e  a v a i l a b l e .

T h e  m u n i c i p a l i t y  h a s  a n  I n t e r e s t  In 

M P T s  b e c a u s e  t h e  t e r m i n a l  a r e a  is o f t e n  t h e  

o n l y  p o r t i o n  o f  I n t e r c i t y  t r a n s p o r t a t i o n  

c o m i n g  u n d e r  m u n i c i p a l  i n f l u e n c e .  An  M P T  

c o n t r i b u t e s  to a m u n i c i p a l i t y ' s  s e l f - i m a g e  
a s  b e i n g  p r o g r e s s i v e  a n d  v i t a l ,  a n d  m a y  b e  

p a r t  of a l a r g e r  m u n i c i p a l  r e d e v e l o p m e n t  

s c h e m e .  T h e  m u n i c i p a l i t y  is u s u a l l y  

I n v o l v e d  i n  l a r g e  c o m m e r c i a l  r e a l  e s t a t e  

d e v e l o p m e n t ,  t r a d i n g  o f f  c e r t a i n  b e n e f i t s  

( e . g . ,  t a x e s )  to i n d u c e  d e v e l o p m e n t ,  a n d  

t h u s  t h i s  j o i n t  d e v e l o p m e n t  m a y  i n c r e a s e  
t h e  d e g r e e  o f  m u n i c i p a l  b e n e f i t  f r o m  a 

m u l t i m o d a l  t e r m i n a l  p r o j e c t .
F o r  t h e  p r o v i n c i a l  a n d  f e d e r a l  

g o v e r n m e n t s ,  t h e  b e n e f i t s  a n d  d i s a d v a n t a g e s  

o f  M P T s  a r e  m o r e  c o m p l e x  a n d  t h u s  m o r e  

d i f f i c u l t  to g e n e r a l i z e .  T h e r e  a r e  v a r y i n g  

l e v e l s  o f  p r o v i n c i a l  I n t e r e s t ,  O n t a r i o  a n d  

S a s k a t c h e w a n  b e i n g  p e r h a p s  t h e  m o s t  

i n t e r e s t e d  in M P T s .  P r o v i n c i a l  I n v o l v e m e n t  

r e s u l t s  f r o m  t h e  p r o v i n c e s *  r e s p o n s i b i l i t y  

f o r  c o m m u t e r  r a i l  a n d  l o c a l  p l a n n i n g .  A l s o  

i m p o r t a n t  f o r  t h e  p r o v i n c e s  is t h e  

t r a d e - o f f  b e t w e e n  p u b l i c  m o d e s  o f  i n t e r c i t y  

t r a n s p o r t a t i o n  ( w i t h  f e w  d e m a n d s  o n 

p r o v i n c i a l  f u n d s )  a n d  t h e  a u t o m o b i l e  m o d e  

( p r o v i d i n g  r o a d s  is a n  e n o r m o u s  p r o v i n c i a l  

e x p e n d i t u r e ) .  T h e  f e d e r a l  g o v e r n m e n t  a l s o  

s e e s  the s a m e  t r a d e - o f f ,  a n d  m a y  s e e  M P T s  

a s  a w a y  to p r o m o t e  p u b l i c  t r a n s p o r t  ( t h u s  

s a v i n g  e n e r g y  a n d  s u b s i d i e s ) .

P r o p o n e n t s  of  m u l t i m o d a l  t e r m i n a l s  

o f t e n  s u g g e s t  ' g o v e r n m e n t *  a s  the M P T  

b u i l d e r .  R e a s o n s  f o r t h i s  i n c l u d e :  (1)

I n a d e q u a t e / u n c l e a r  r a t e  of r e t u r n  fo r  

i n v e s t m e n t  b y  c a r r i e r s ,  (2) p r o p o n e n t s ’ 

l a c k  of r e s o u r c e s ,  a n d  (3) M P T s  f u l f i l l  

s o m e  f e d e r a l  I n t e r e s t  in t h e  n a t i o n a l  

t r a n s p o r t a t i o n  s y s t e m  f r o m  ' e n e r g y  s a v i n g *

•.o p r o v i d i n g  ' e q u i t a b l e '  t e r m i n a l

f a c i l i t i e s  f o r  b u s  u s e r s  to r i g h t i n g  o t h e r  

" w r o n g s " ).

C o n c l u s i o n s

T h e  c o n c l u s i o n s  o n e  m i g h t  d r a w  f r o m  

t h e  a b o v e  a r e :

1. M u l t i m o d a l  p a s s e n g e r  t e r m i n a l s  a r e  

a s u b j e c t  o f  c o n t i n u i n g  a n d  

c u r r e n t  I n t e r e s t  to  m a n y  o f  t h e 

a c t o r s  i n v o l v e d  in p a s s e n g e r  

t r a n s p o r t a t i o n  t h r o u g h o u t  the

w o r 1 d.

2. M P T  m a y  p r o v e  b e n e f i c i a l  to the 
C a n a d i a n  p a s s e n g e r  t r a n s p o r t a t i o n  
s y s t e m  In d e v e l o p i n g  a n 

e n v i r o n m e n t  o f  c o o p e r a t i o n  to the 

b e n e f i t  of  t h e  t r a v e l i n g  p u b l i c  

a n d  s y s t e m  u s e r s .

3. T h e  f e d e r a l  g o v e r n m e n t  a p p e a r s  to 

b e  the m o s t  a p p r o p r i a t e  a u t h o r i t y  

to g u i d e  th e  d e v e l o p m e n t  o f  M P T s  

in C a n a d a .

B e l l  Is in p r o g r a m  E v a l u a t i o n .

T r a n s p o r t  C a n a d a ,  O t t a w a ,  C a n a d a .

Daytime Burn ing  L igh ts—  
A  Concept Whose Time H jub 

Come
By David B. Richardson

T h e  a n n o u n c e m e n t  b y  C a n a d a ' s  F e d e r a l  

M i n i s t e r  o f  T r a n s p o r t  o n  M a y  3 1 ,  1 9 8 4 ,  t h a t  

t h e  i n s t a l l a t i o n  o f  d a y t i m e  r u n n i n g  l i g h t s  

f o r  a l l n e w  v e h i c l e s  is to b e c o m e  

m a n d a t o r y ,  r e p r e s e n t s  a m a j o r  b r e a k t h r o u g h  

f o r  r o a d  s a f e t y  in C a n a d a .  T h e  e f f e c t i v e  

d a t e  o f  S e p te m b e r  1 9 8 6 , 1s t w o  y e a r s  a w a y ,  

h o w e v e r ,  a n d  a s u b s t a n t i a l  p u b l i c  r e l a t i o n s  

p r o g r a m  m u s t  be u n d e r t a k e n  in t h e  I n t e r i n .  

T h e  p u r p o s e  o f  t h i s  m a r k e t i n g  c a m p a i g n  w i l l  

b e  n o t  o n l y  to e n s u r e  t h a t  t h e  m o t o r i n g  

p u b l i c  is c o n v i n c e d  o f  t h e  n e c e s s i t y  f o r  

t h e s e  n e w  r e g u l a t i o n s ,  b u t  a l s o  to p e r s u a d e  

d r i v e r s  w h o  o w n  o r  o p e r a t e  o l d e r  v e h i c l e s  

to u t i l i z e  t h e i r  l ow  b e a m  h e a d l a m p s  

w h e n e v e r  t h e y  a r e  b e h i n d  t h e  w h e e l .

C o n s i d e r a b l e  r e s e a r c h  h a s  b e e n  c a r r i e d  

o u t  o v e r  t h e  p a s t  20 y e a r s ,  b o t h  in  E u r o p e  

a n d  h e r e  in H o r t h  A m e r i c a ,  w h i c h  i n d i c a t e s  

t h a t  t h e  u s e  of l o w  b e a m  h e a d l i g h t s  o r  the 

i n s t a l l a t i o n  of  d a y t i m e  r u n n i n g  l i g h t s  

w o u l d  s i g n i f i c a n t l y  I n c r e a s e  t h e  

e o n s p i c u i t y  o f  all v e h i c l e s  o n  t h e  r o a d .

T h e  c o r r e s p o n d i n g  r e d u c t i o n  in a c c i d e n t s  

w i t h  t h e  a s s o c i a t e d  m e d i c a l  a n d  s o c i a l  c o s t  

s a v i n g s  m a k e  the d e c i s i o n  to p r o c e e d  w i t h  

m a n d a t o r y  r u n n i n g  l i g h t s  a n  o b v i o u s  one.. 

D e s p i t e  t h e  w e a l t h  o f  r e s a a r c h  a n d  a 

r e a s o n a b l y  w i d e s p r e a d  e f f o r t  t o I n f o r m  tha 

p u b l i c  o f  t h e b e n e f i t s  o f  d r i v i n g  w i t h  

t h e i r  h e a d l i g h t s  o n d u r i n g  a ll  r o a d w a y  a n d
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Canada may see the light
Law ivould add safety device to a l l  vehicles
By O E O R Q E  M O O R E  

the si*nt Auro coiron
Daytime run n in g  lights on 

mr.inr vehicles. advocated  Iw 
Th r liHtliiw iiHtlis S t .tr  more III,in 
I wo decades ago, mny soon lie- 
com e m a n d a to r y  I iirm ighnu l 
Canada

I'lii1 Canadian  O rparlm rn i of 
T ranspo r ta t ion  Is proposing a 
law In m i l l i n ’ all new vrlili Irs 
llial a r r  rllli i’r manill. li’liiri-d nr 
Inr salt- In Can.ida n l l r r  ‘-r pi I.
ItlHh I I I  I I I ’  ri|i|i|i |ii’d w 1111 il.tv*
iiini’ riiiim 111! I.gl.is

I a I i ’iimvi’ n-simg "I il ir lights 
liv s r v r r a l  large innlnr l l r r l s  
slmwi’d lhal there wrri’ up in '2’ \ 
pcrrenl I rw rr  accidents mvnlv

Inn vehicles equipped with the  
devices th a n  I hour without.

Industry  nfllrlnl.s hrlirvc ttint 
If C anada  w rr r  (n m ake  Ihr  
lights ri’i|iiiri’d r in ilpm rnt,  Ihe 
Uniii’d S ta i r s  iniiiliI follow suit, 
a llhnngh lap engineers for t r ad ­
ing Anit’r ln in  nm pan lrs  warn 
lit.it I h r  mniii-r Is not as  slmplr 
as n s r r a i s

I'lir C aiiad 'an  d rp a r l in rn l 's  
prn|Hisal would rnlllll Iwo limits 
nu ih r  Irani nl rn rl i  motor v rhh  
i I r s  with a minimum of GOO can- 
d l rp a w r r  I'hry would be r e ­

quired lo o p r rn l r  at any  t lm r Ihr 
vehicle Is run n in g  during  day­
light hours.

Known by Ih r  s h o r l r n rd  title 
of Trans|>orl C anada , t h r  depart • 
mcnt has  a s k rd  far cuinuiriiis 
on use of th r  lights from ihr  
automobile Industry and  n lh r r  
In tr r r s l rd  parlies by Oct. 13 of 
this y rar

In M arch I9G4. T lic  S lu r  
np iipp rd  its 75 s ta ff  r a re  and 
trucks  with run n in g  lights af lrr  
II had liern show n they could 
m in e r  daytime arclricnts by as 
m uch  a s  15 p r r c r n t  Those  
lights were equipped with t u r n •

signal’type bulbs of 21 candle ' 
[xiwrr.

R unn ing  lights had show n 
I heir vnlur during extensive te s t­
ing by Greyhound Lines nnd In 
s tud ies  conduc ted  nl Indiana 
University. The new spaper advn- 
c.itrd Ihe use of running  lights

T h e  p r e m is e  for r u n n in g  
lights Is based on the fnrt that 
motorists a rc  less likely to run 
Into ench o the r  If they can  see 
each others '  vehicles, particu lar­
ly In the daw n nnd dusk hours.

S evera l  te s t s  th ro u g h  Ih r  
years have proven lhal running  
likes do m ake II easier for vehi­
cles to Ik - seen and do actually 
reduce nccldcnl rales.

In a paper  released In 1970, 
Dr. Merrill J .  Allen, n doctor of 
optometry at Indiana University, 
reported tha t Greyhound Lines 
experienced an  11 percent re ­
duction In accidents system-wide 
after com pany buaes began oper­
ating with the  headlights turned 
on during the  daytime hours

More recently. Southern  New 
Dnglnnd Telephone Co.. S ou th ­
west Fleet an d  divisions of Dow

Chemical USA have Incorporated 
daytime runn ing  lights on por­
tions ol the ir  fleets for test p u r ­
poses. All showed m arked  reduc­
t i o n s  In n c d d c n t  r a t e s  for 
v e h i c l e s  e q u ip p e d  w i th  t h e  
lights,

In th is  country, the  National 
Highway Traffic Safety Adminis­
tration says ft might consider 
requiring vehicles m anufactured  
In (he U.S. to be equipped with 
r u n u n g  lights at some time In 
the future.

"W e're  wnlllng lo see whul 
C anada docs before we do a n y ­
thing." says Taylor V lnrent.  s e ­
nior s ta ff  a ttorney who handles 
all of the  safety adm inistra tion 's  
l ightning mnttrrx.

F inland and  Sweden already 
have m andated  the  use  of r u n ­
ning lights. Although the  laws of 
those two coun tr t rs  nrc not Iden­
tical. they serve the  sam e our- 
pose —  to assist drivers to see 
o ther  vehicles In periods of poor 
daytime visibility.

Reduced daytime light condi­
t io n s  a r c  p re v a le n t  In su c h  
places a s  Finland and  Sweden,

which experience long dawn- or 
duak-llkc periods bccuuse t h r  till 
of the  n o r the rn  polar region to­
ward (he sun  c rea tes  dim  day­
light conditions for hours  at n 
lime.

It made those  Scandinavian  
na t ions  prime cand ida tes  for the 
use of run n in g  lights.

F in la n d  took th e  lend by 
m andntlng their  u se  In IB72. 
Even before then ,  m any  motor­
ists drove with t h i l r  headlum ps 
on during (he  day t lm r as  the 
result of n governm ent ed u ca­
tional cam paign dat ing  tuirk In 
IBtJH. Sweden adopted Ihe ru n ­
ning lights four yearn Inter.

In the  198H-I974 period, the 
c rash  rate  In F in land  decreased 
as  m uch  os 27 percent,  dep e n d ­
ing on the  year.

T he Insu rance  Institu te  for 
Highway Safety, based In W ash ­
ington. D.C.. reported tha t  when 
the Swedish law went Into effect 
In 1977, multlple-vchlclc c r a s h ­
es In daylight decreased 2 0  per­
cent In u rb a n  a re a s  and  17 per- ,

, 11SVED

8 9 : A 4

All nowspapoi an.cioa mo Iho oo-.i copy ava.inpii’



rent in rural arr .is  -turing iiir 
winter m o n th s  Thr v im r  t \p r s  
ol a rr t i len ts  decreased 12 |>rr 
cent in u rb a n  a r r a s  and :| |>rr 
cent in rural a reas  during s u m ­
m e r  m o n t h s ,  t h r  i n s t i t u t e  
reported

Transport C anada first ap. 
preached the  feasibility of run- 
nlng lights In early 1984 w hen  II | 
sun.cycd au tom akers  on how lo 
Incorporate the  lights on cars  I 
m anufac lu rcd  or sold In C anada |

The survey covered a myrlnd 
of subjects, ranging from modifi­
cations to passenger  cars. Irurk 
and  vnr.s. to the  cost and  pena l­
ties Involved. Most of the subjert 
m atte r  Is relevant to w hat Is 
being proposed today, but Iherr 
has  been .some change In d irec­
tion In the  au tom akers '  techn i­
cal thinking.

"T he re  are  several problems, 
and  we're working on how lo 
overcome th e m ,"  said Korlr Wei- 
chcl. director of public relations 
for CM of C anada.  "We didn't 
have much time following T ra n s ­
port C a n ad a 's  official promised 
final rule. They gave CM 'JO days 
to reply."

The Transport Cnnada pro­
posal eliminated the use nl a 
tu rn  s ignal/parking light system 
us a  posslb 'll ty . In s ta n d a rd  
form, there Isn 't  sufflelrnt light 
Furthemore. Ihe required 01)0 
cnnd lcpow cr  per  light Is ten 
much heat for Ihe plastic, turn- 
signal com ponentry  lo handle

The most practical approach, 
engineers believe. Is lo use an 
existing hcadlum p system of re ­
duced intensity. In (he ease of 
vehicles w ith  h idden , pop-up 
headlamps. U would t>e nrers-  
sary to use a secondary set of 
head lam ps Integrated into the 
body work

Motorists con be assured  that 
runn ing  lights won I ro m r  free

They will entail an  Increase 
to the cost of the vehicle, a l ­
though au tom akers  woo l say 
how much. Kstlrnales run from 
820 on up.

Anolhcr cost Is going to be

th.d figure even without r u n m n t  
lights With them  Ihr  estimate. '  
mileage would Is- down aunt t in  
hall mile jK-r gallon

A simple way around lhal 
pm hlrm  would be for mnkers to 
irs t  without the  running  lights 
bring activated Hut. the way the 
Canodlan s tandards  are present 
!y w ri t ten ,  fuel consum ption  
les ls  must be conducted w.th Ihe 
lights turned on.

V

t . i r i i i»is ',m|' lini. \ o t  onl> is 
there going in lie a drop in lurl 
mileage tail running lights also 
ea u s r  prnlilems wdh Ih r  Irdrra l 
CAFK |<'nr|Mirnlr Average Furl 
Kennomvl re i |u irrm rnl for auto- 
m ukrrs

An au to m ak rr  must mrcl p re­
scribed s tandards  for t h r  aver­
age furl consumption for Its s c ­
ries of vehicles (CAFK) nr be 
subjert lo fines. For 1087. the 
average Is supposed to be 27.5 
miles p r r  gallon. G cnrrnl Molors 
and Ford arc not going to tnccl


