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Abhstract

Fed light cameras were introduced in Victoria in August
1983, with the intention of reducing the number of accidents
that result from motorists disobeying red traffic signals at
signalised intersections. Accident data from 48 treated
and 46 control sites from 1981 to 1986 were analysed. The
analysis indicated that red light camera use resulted inm a
reduction in the iacldence of right angle accidents, and in

the pumber of accident caszuvalties. Legislation was
introduced in March 1988 to place the onus for red light
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Data supplied by the Police indicated that these aims have
been met, and that the owner onus legislation has had
beneficial road safety effects.
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INTRODOCTION

Aoccidents at  signalised intersecticons present a
considerable road safety problem. In the pericd from
197% to 1986, an average of 34 fatal acecidenkts and 752
hospitzl-admission accidents ococurred at signelised
intersections sach year. 10% of fatal accidents and
18% of accidents resulting in at least one admission to
hospital in Melboucrne accurced at signalised

intersectiaons.

It has been estimated [(Hulscher, Walden, Croft, Hallam,
and Saffron, 1980} that 18% of reported casualty
accidents at siqnallised intersecticons involve a driver
running a red light. Thus, it is likely that at least

f§ fatal accidents and 135 hospital-admissicon accidente

-in the Melbourne area each year involve zomeone

disobeying a red traffic =ignal.

Engineering breatments of interszections may provide »
partial solukbtion to the problem of :unniné—the—EEd
through, £for example, the improvement of signal
wisibility. However, there is likely alsoc to be a
group of motocists whe for warious reasons disregard
traffic signals. By increasing enfecrcement ik iay ba
possible to deter would-be offenders and so reducs the

number of intergection aceidents.

It is difficult for normal Police operations to be vercy
effective in dZetercing red light running. The
detection process must involve one policemen at the
stop line to judge when an offence has been committed,
and a second policeman in a vehicle on the ather side
of the intersectieon in radio contact. The second
policeman has to chase and apprehend cffenders. in
most cases the visible police presence would bs
gsufficient threat o deter potential offenders, but
limitations an ;ulice resources would not permit this
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sort of oaperation for extended periods or at many
intersections.

An glternative approach would be to place some symbol
of police presence at intercsections and to ensure that
the symbol is perceived az a threat by motorists.
This approach was adopted in Melbourne with fthe
introduction of red light cameras in August 1%83.

Red Light Cameras

Fed 1l1ight rcameras are devices that photograph
automatically cars that go through a red light at a
signalised intersection. They are triggered by 2 wirse
induction loop embedded at the intersectisna and
photograph vehicles entercing the intersection efter the
signal has changed to red. The phoiographs show the
date, time of day, and tn; Lime elapsed since the
beginning of the red signal. They &alsgc allow the
registration number of the wvehicle to be read. To
ensure accurate exposure, a flash 1is operated

aukomatically.

In order to maxinmise the wvisibility of the red light
cameras, aAll intersections where cameras are used have
nad warning signs installed, wWhile the use of
automatic detection devices im Europe 15 often
surreptitious, it was clear that the maximum deterrenk
effect would aonly acour 1£ the presence of the deviges
was signalled in some way.

The use of warning signs provided another advancage.
The warning signs, as visible symbcls of enforcement,
were likelv to provide most of the deterrenk sffect on
red light running. Thus, & Llarge number of
intersections had signs and camers housings installed,
and a2 smaller number of cameras were rotated among
them. This method of use was expected Lo maximises ths
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deterrent effect of a relatively small number of camera
units and limited police rescurces for processing of

gffence photographs.

Prior to the large trial of red light cameras discussed
here, cameras had previously bheen used te deter red
light violations in Western Australia and in Victoria.
Maisey {1981) reported the results of the installation
cf one camera and warning signs at a Perth intersection
for ome vyear from July 1979. The data he reported
suggest that red light cameras may result in a decrease
in right angle accidents and an increase in rear end
accidents, In view of the small number cf accidents
reported by Maisey, and the possibility that the chesen
intersection was atypical, it was not possible to
regard this study as conclusive.

In Victoria, a red light camera was installed at =a
high=volume intersection ocf two arterial roads in
Melbourne for three months from November 1981. While
the public were not aware of the presence of the
camerz, about 300 offenders were photographed esach
waek, After some media publicity this dropped to
about 20 offenders per week.

Cwner Onus

The red light camera trial in Melbourne commenced in

August 13632, The crigirnal program was implemented in
such = manner as to allow the effect of the cameras to
be monitored and fully evaluated. It became clear

gquickly that the full utilization of the red light
cameras was being hindered by relatively inefficient
practices reguired before the issue af Treific
Infringement Hotices (TINs) to offending drivers. It
was necessaty for Police to identify the driver of the
photographed wvehicle before issuing a TIN, and this
often necessitated a number of telephons calls to



the owner Lo identify the driver and then an interview
with the driver. The staff-time invelwved in this
procegs resulted in lLimitations on the number of
cffenders that could he processed, and therefore the
use of red light cameras was curtailed in order to
detect only that number of cffendecrs that could be
processed. It is likely that one result of this was
that the deterrent 2ffect of the cameras was also

limiged.

in March 1%8¢ legislation was proclaimed that was
intended to increase the efficiency of EBolice
cperations in relatien to red light cameras and,
subsequently, speed cameras. This legislation, the
Motor Tar {Fhotographic Detection Devices) Act (1588
or "owner-onus legislation®, placed the responsibility
for certain pffences detected by cameras onte the gwner
af the wehiecle rather than the driwver. The result of
this was that the Police were able t2 send TINs to kEhe
registered owner of the wvehicle rether than to Ethe
deiver, ceducing the amount of time needed to procsss

each offsnce.

By increasing Police efficiency, it was expected that
increased use of red light cameras would result.
This, in turn, would increase any rcad safety benefiks
praovided by the cameras. E needs to be stressed that
the owner-onus legislation was not intended tTo hawe a
direct effect on road safety, but rather an indirect
effeckt. It would only have an effect to the sxtant
that red light cameras themselves are effective rcad
safaty measures.

The purpose of this report is to present data bearing
on the repad safety conseguences of red light camera use
in Melbcurne. It is alsgo intended to discuss che
effects of the owner-onus legislation here, as this
should ke regarded as parkt cf the red light camera

program.
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EVALUATION FPLAN

Aims and Logic

The guesticons tc be addressed in this report were:

. Do red light cameras affect the number of accidents
at signalised intersections that result Efrom

run—-the-red offences?

. Has gwner-onus legislation had any effects on police
efficiency that would be expescted to affect the
amount of red light camecas use?

Thus the critericn measuce for the effect of red lLight
cAameras was the change in the number of run-the-red
accidents at camera sirces.

Ownsar onus WaE evaluated by examining Fnli:e
efficiency. A5 discussed above, ab increase in camers
use brought absut by increased efficiency was expected
to increase any effects of camera use. Thus the
analysis of the accident—effects of red light cameras
was fundamental to the epwvalusticon of owner-onus, Iz
red light cameras had a beneficial effect on accident
patterns, and L1f owner-onus resulted in imzroved
efficiency, then it could he concluded that gwner—onus
nad indirect safety benefits.

Red Light Camera Research Design

Because modifications to z2ignaliszed intersections zare
made progressively, the accident czte az such
intersections wouwld be expected to decline in ths
absence of cameras. It was nok possible, thereforse,
simply toc compare Ethe accident rake before camera
installacicon with that aZter to provide a measurs oI
the effect of red light cameras. Furthermore the



relatively small number of accidents in each sub-group
described below was too low to warrant the use of
time-series analysis.

Two eguivalent groups of sites were therefore selected.
The Lreatment group was Lo have cameras installed and
the conkrol group would not. 1t was planned Lo
collect information on all reported accidents at all
gitez in both groups. The logic of this reseacch
design is that the effect gof the red licht cameras can
be measured accurately by comparing the change in
accident rates before and after camera installation
with any change at the control sites. Chang=s in
accident rates at control sites would 'reflect any
cenecal improvements, while changesz: at the treatment
gites would reflsct general improvements plus the
effects of the cameras.

This research design makes some assumptiens. The most
important of these are

. That apart from the installation of red light camera

hardware the two groups of sites were eguivalent.

That the effect of the cameras did not spread to
nearby intercsections.

The €irst assumption was dealt with by using a
systematic assignment of sites to groups, as Zescribed
below, The second assumption was thought to be met as
literature in the area of speed enforcemsnt Isee
Armour, 1%84) indicates that enforcement effscis ars
very leocalised. It was Gthought that the effect of
warning signs would be to increase the localisacion of
the effect of the cameras,

Tz select intersections for the trial, & lList of
signalised intersections in Melbourne was prezpared, and



ranked according to the npumber of right-angle and
right-angle casualty accidenkts ak each intersection in
the five-vear pericd 1977 to 1981. These critecis
were selected because 1577 and 1981 marked the earliest
and latest suitable accident data awailable for use,
and because it was thought that the red light cameras
would reduce the number of right-angle {Maisey, 1981}
and possibly right-against accidents. A total cf 100
intersections was selected. Subseguent considerations
of events leading to accidents indicated that
right-againsc accidents were unlikely to be alfected by
the cameras as they often do not involve run-the-red

affences,

Adjacent intersections wece not included in the trizl.
This decision was taken to minimise the possibility of
the effect spreading from tfreakbtment intersections to
nearby intersections which may have beep in the control

group.

The 100 intersections were then divided ifnko treatment
and control intersections. on major roads selection
was made sz that treatment and control sltes
alternated. Other sites were then allocated so tnoat,
as far as possikble, & site in cne group was closer Lo
gites in the other group than to theose 1n its own
gEaap. Sites still nek allecated after this were then
allocated so that the &two groups had an egual or
almgst-egual distribution of sites with single-lane
approaches, double lane approaches, mediens at the
intersection, tram lines, different speed limite, and
combinations of these. These assignment progedures
were intended to eguate the ©wo groups as far as
possible.

EArrangements were then made fer the installation cof
camerd hardware and signs at the 50 tfreztiment sites.
COne camera housing and flash housing was installed ac



gach treatment site, and warning signs ("RED LIGHT
CAMERA AHEAD"} were erected on each arm of the
intersection. The camera housing was installed, where
pessikble, on the arm where running-the-red was most
implicated in accidenks. Cnly 46 sites had hardware
installed in time to be included in the trizl.

The first sikte was officially switched on by the
Minister for Transport on 1% August 1983, The 45th

site was installed in Movember 1984.

The Victoria Police were responsible for all aspects of
red light camera operation, and were regquired to move
cametas, collect £ilm, view slidesz, and issues TIHz: o

offanders,

There was no formal stirategy for rotating the cameras
among the Lreatment sites. In the early stages of the
trial they were lefr at szites until the cffence rate
started to decline, Later the cameras were placed s0
as to ensuce a constant workload for the polics
responsible for processing cffendecs (see section 1.2,
Some sites that had relatively low cffence rates at the

beginning of the trial rarely had 2 camera presanz,

Hews-media aktention was dicected abt the program at
various times, particularly early in the program.
Press/media releases were provided where appropriate,
and some coverage of the program cccurred in radio
integviews., one television campalign was produced (&
Al-gecont advertisement} To correct a misperc=ccicn
concerning appropriate behaviour when turning right ac
signalised intersections.

1+ was expected thait the red light cameras would affscx
different types of accildent in different ways. For
this reascon, thg analysis of =accident data was
performesd For six accident types.



Right angle accidents. These# are accidents in
which wvehicles coming from adijacent arms of an
intersection collide at rlght—-angles. Thase
accidents generally involve one of the two wehicles
tunning the red. The red light cameras were
expected te reduce the incidence of this accident
Eype.

Right angle (turning} accidents. These ars

accidents in which wehicles coming from adjacent
arms of an intersection collide. They differ from
right-angle accidents in that one or boith drivers
intend turning at the intersection rather than
continuing. This accident tvpe does 0ot
necessarily dinvelve running a red signal and
therefore no firm expectations were held about the

egffect of the program on thisz accident type.

Right-against accidents. These are accidents in
whizh ocne wehicle, turning right, collides with an
on-goming  wehigle. These acecidents do Aot

necessarily involwe running the red, so no firm
expectations were held abgout the effect of Ethe
presence of red light cemeras.

RBear-end accidenks. These involve a wvehicle
colliding inkto the rear of ansther. These
accidents generally do not involve running-the-red,
and it is generally accepted that any program that
increases the number of motorists who skop at red
traffic signals will increzase the number 2f rear z2nd
accidents. Thus it was expected thazt there would
be an increase in this accident type.

RBear-end {Turning)] a2ccidents. These zccidents are
rear end accidenkts in which the front wszhicle wss
intending to kturn at the inktersecticn. About BOS
of these accidents invelve lefb-turners in
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slip-lanes. There were no firm expectations about
the effect of red light cameras on these accidents,

. Dther accidenkts. This category included any
accidents not included io the categories discussed
above. These accidents may or may not inveoelve

running-the-red, so no firm expectations were held
about Lhe effect of red light cameras.

Bccidents included in the analyses ware those in which
one orf more people were killed or injured reguiring
admiszicen to hospital, or injured reguiring medical

Creatment.

Az noted earlier, apnalysis involved comparing Gthe
treaktment and contrel sites, with accident data divided
into before and after periods. The main analysis
method was a zontingency fable method wusing grouc
membership {treatment and contcel) and time peciod
ibefore and afte-) as factors.

The most difficult aspect of this analysis method was
the need to define the before and afrarc periad for the
cantrol sitces, Accidents at control sites were
'cateqﬂtised as cccurring in the before or after period
depending on whether %they cceurzed before cor ziter
February 15%84. As already noted the 4 treatment sites
were installed progressively betwesn Aungust 1283 and
Hovember 1984. The £3rd site was installed in February
1984, and this marked the haliway point in the progran
of installation. Thus accidents that occurred ac
control sites in or after February 1%8¢ were assigned

to the after peried.

Assignment to the appropriate gsesicd at breatment sites
was, of course, based on the actual date of camera
ingtallation.
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Dwner=0nus Besearch Design

A3 discuszsed earlier, the evaluation af the effect of
OWNEr—Onus rested on Tirst demonstrating the
effectiveness of the cameras, and then on demonstrating
a2 beneficial effect of ownar-cnus on Police worxload

and efficiency,

The evaluation of owner-cnus proved relatively
difficult, primarily because the Police initiated =z
number of other changes at the time owner-onus was
proclaimed that confounded estimates of police effort
related tg processing red=-light offences. The use of
spead cameras started in March 1986, greater use was
made &f computers after owner-onus than befors, and
before owner-onus some of the work involved iIn

contaciing cffenders was performed by District Police.

Further, it is likely that the eflect of owner-onus may
not have been limited to the group of police invplved
in the program {Traffic Camera Section), but may have

extended into the fine-payment system. Thus it was
necessary to sxamine the whole system concerned with
processing cffenders and receiving flne-payments. In

particular, while owner-onus may be expected to reduce
the operating costs of Traffic Camerz Zectiaon, it may
alsc increase the proportien of unpaid or late-paid
TIMs.

Police monthly cost figuces for Traffic Cemers Section
were cbtained for the pericd from Jenuarcy-July 1528,
AS owner-onus was introdueed in March 139B6, the periods
January-rebruary and April=July were used as bafore and
after periods respectively. The figures supplied by
the police did not allow expenditure to ke categorised,
so instead the average cost of processing offenders Zov
each month was calculated,.
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Data from the Police FPenalty FPFayment QEfice wers
collected to evaluate the overall effect of owner-onus
on TIN payment. Files held by Traffic Camera Zection
were used to cbtain details of a representative sample
of 200 offenders from July and August 19B6&. Details
ware cecptded from the TINs, and the Penalty Pevyments
computer was then used bo gbtain payment detailsg,

HESULTS AND DISCUSSION

For wvarious reasons, the results of the red light
camezs program have proven more difficult to analyse
and interpret than was expected. A number of factors
<ontributed to these problems. i .

. The ongoing engineering improvements thakt form the
BTA's Accldent Black Spot program resulted in a
declining accident rate at the control sites and,
moast likely, at the Etreatment sites. Any

“ improvements in the accident rate Qrought about by
the red ligﬁt cameras had to be detected against
this declining accident rate. Figure 1l shows ths
right-angle casualty accident rate for the control
gites for the pericd f£rom 197% to l1586. In 1879
the right-angle casualty accident raté was L1.3%
accidents per sikte per year. By 19%8g 1t had
dropped to oply 0.48 accidepnts per silte per year.
It should be noted that statistical calculations
Ehat were used to plan %he length of the projsct
and the number of sites reguired relied on the
earlier accident rates, thus resulting in

underestimates of both.

Early indications that the program was proving
beneficial rezsulied in some pressure b2 expand LI
before the evaluation was compleze, The result =
this is that more sites were installed from 1%E35,
and £for wariosus rcesscns feswer cgperdas wers
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purchased than were needed to continue the program
at the 1984 level. Figure 2 shows the number of
intergsections with camera hardware and warning
signs installed until June 1536. Figure 3 shows
the awverage number of red 1light cameras Iin
cperational use for the same period. The relative
stability of the number of cameras in-use, given
the increazing number of sites, means that from
1985 an the amount of red light camera use at each
site decreased, This would have decreased the
prabability of detection for offenders at treatment
sites, Further, no cameras were used in Februzary
1985, end the media gave this fairly wide coverage.
There was no publicity afterwards to Iindicate that
red light cameras were again in use.

The research design assumed thart apart from the use
of red light cameras, the two groups of sites would
remain eguivalent throughout the program. Tt i3
possible that.this was not the case. It has ceen
suggested that red light caﬁefas-might hawe been
vimwed ags a treatment for blach =pot sites. Thus,
when deciding where to direct funds for black-spot
treatment, work may have been directed less towards
the treatment sites and more towards the cantroel
sites. It has not been possible to find clear
evidence to indicate Lf this cccurred and when it
commenced, but it is known that red lLight cameras
are now viewsd as a treatment for black spot
intersecticons with right-angle accident historiss.
This should be kept in mind when interpreting the
data repcrcted here.

Red Light Cameras - 1881 to 1986

The period from January 1981 to the instailation of ¢
light cameras at treakment sites or to the end
January l1%8¢ for the control sites was used as che
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before period. The after period extended to December
13886, The selecticn of before and after periods
resulted in different before and after time periods for
each group. The total number of intersection-years in
each period for the two groups is shown in Table 1.
These were taken inte account by using them to
calculate an accident rate for each accidenkt type to
facilitate analysis and discussion.

TABLE 1:LENGTH OF BEFORE/AFTER PERICDSE
IN INTERSECTIGQHN-YEARS

Camara Control
BEFGRE 146 .87 141.83
AFTER 129,13 134.17

The statistical analysis method used to compare the
treatment and control sites is that detailed in Cameren
(15700, This method allows Lhe liacocrporaticon of
exposure estimates inito a 2x2 contingency takle
analysis using a chi-sguare test for independsnce. A
statistically relizble result indicated that the
cameras nad most likely affected the occurrence of
accidents. This conclusion could be made bBecauses the
presence or abhsence of cameras was the main difference
between the two groups of sites other than the
different time periods which was accounted for in che
analysis.

The azmalysls methed was a2pplied to each accidant tvpe,
and to the total number of aczidernts. Jne-kail testsz
of significance were used where the directlon of an
accident-affect had been predicted.
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Right angle accidents: Table I shows the right
angle accident rates per intersection per year at
the two sets of sites in the two time periods.
Accident pnumbers are provided in parentheses.

TABLE 2; RIGHT ANGLE ACCIDENTS

Camera Contral
EEFORE n.84 . 1.02
{123} (l44)
LETER Q.37 0.65"
: (4@ [B5)

There was a reducktion in the accident rate at the
treatment sites of 32% compared with the change
expected on the basis of the control site data.
This reduction was statistigally rfeliable Px =
3.19, d.f.=1, pc.05).

Right angle {turning) accidents: Tazle 3 zhows

the rates (and number] of right angle (turning:

accidents.

TRBLE 3: RICGET ANGLE [TURNING) ACCIDENTS

Camera Cankrel
BEFORE .12 0.11

(17) [15]
AEFTEER 0.09 .11

t11) {15]
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There w23 & reduction in the number of right angle
[turning) accidents at the treatment sites of 2353
compared Lo the control sites. This change was
not statistically reliable {x'= 0.47, df=1, p>.05).
The 25% change may, therefore, have been a chance
effect rather than the result of camera wuse,
although the relatively low numker of accidents may
imply 2 statistical power problem where the small
number of accidents in each condition may reduce
the sensitivitv of the statistical test. It is
not possible to separate these two possibilities.

Right against accidents: Table 4 shows the rates
fand number) of cight against_a::idenis,

TABLE 4: RIGHT ACAINET ACCIDENTS

Camers Contral
EEFCEE 1.33 L.7

(224 (243)
LFTER 1.41 1.54

(182} (206

There was a &% increase in the number of right
against accidents at the trsatment sites relative
k2 the control sites. The change was nat
statistically reliable (x° =0.05, dfel, p>.031.

Rear end {turning] accidents: The number of rear

end turping accidents is shown in Table 3.



TABELE 5: REAR END (TURNING) ACCIDENTS

Camera Conktral
BEFORE 0,25 0.zZ5

[37) {386)
AFTER 0,34 .27

fd4] [35])

There was a 28.2% increase in the rear end
[turning) accident rate at the treatment sitesg

compated to the cantrol sites. The difference
between the twa groups was not shtakistically
reliable (x°=0.58, df=1, p>».05]). It is not

possible to detecrmine whether the lack of
statistical significance of thisz change 15 due to
low statistical power or not. It should be noted
that it is unlikely that any changes in the rear
end (kurning) accidenk rakte were due <o the
presence of red light cameras, as 80% of these
acgidents involve a vehicle using a left-turnm 2lip
lane. These accidents are unlikely to be zffected
by the cameras.

Rear end accidents: Tabkle & shows the rear end

accident rates.
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TABLE &: BEAR EMND ﬁCCIDENTEI

Camera Cantral
BEFORE 0.48 n.42

IEE]I {58])
BFTER .49 n.63

{B3) [A5]

There wasg a i0% net reduciion in the number of resar
end accidents at the treatment sites’ compared to
the contral sites. The difference between control
and treatment sites in the after period was not
statistically reliable as it was in the ocpposics
direction to that predicted. Had a two-tailed
test been used, the difference would still net have
attained sicnificance (¥°=2.30, df=1, p>.05).

Other accidents: Table 7 shows the rates of cther
accident tvoes.

TABLE 7: OTHER ACCIDENTS

Camera _Contrel
BEFOREZ 0.87 0.%0

1127 f128)
AFTER .78 n.84

(102} 1113)

There was a 2.2% relative reduction in s&zher
accidents, The effect cf the red light camerzs
was not statistically reliable £or this accidsnc
type (x°=0.01, di=1, p».05].



- 19 -

All accidents: Table B summarises the data for all
casualty accidents.

TASLE 8: ALL CASUALTY ACCIDENTS

Camer: Control
BEFCEE J.08 4.41

{598 {625)
AFTER 3,49 4.04

(450 (244

The difference bet;een the two groups was not
statistically reliable tx'=0.65, df=1, pr.058]).
There were 6£.6% fewer casualty zccidents =zt the
treatment site in the after period than expected.

-

Casualties: Table 9 shows the accident casualty

rates.
TABLE 9: CASUALTIES N
Camera Contral
SEFORE 6,06 G.29
(890 [a%3)
AFTER 4.94 53.72
1£38) {TET)

The number af casuaslties decreassd by 10.4% ac ths
treatment sites compared to the change expectsd on



the basis of the contrel group data. It was not
pessible bto perform a statistical analysis on the
casualty data, as the number of casualties is not a

count cf independent esvents.

The accident data reviewed above indicate that the red
light cameras have reduced the number of right anale
gccldents (kv 32%). There was npo evidence < an
tpcrease in the number of rear end accidents, or af any
changes in other accident types. While theres was neot
an overall reduction im the accident rate, the number

af accident casualties was reduced by 10.4%.

The reductien in the iacidence of Tight angle
accidents was expected, It Ls of some interest that
the rear end accident rate did not increase as was
expected fo result £from an increase in  stopping
behaviour of motaorists. This result, and the =ffect
~of changes to the program discussed earlier, are

exanined in grearter detail below.

Before discussing the accident effects in greater
detaill, some mention should be made of the effect of
bhe camera program in monetary terms. It was nokted
above that there was a redu:;iun= of 6.6% in ths
casualty accident rate at the camera sites compared to
the contrel sites. - This change was not statistically
reliable, so it is not possible te say whether the
change was & result of the camera program or not. An
gverall accident apalysis does not take into account
the expectations held abouk different accident hypes,

however,

As it was expectsd that the red light cameras would
affect more severe accident types (e.g. right angle
accidents], then it might be expected that thers wguld
e a larger reducticn in the number of casualkiszs.
This was confitmed in Table 9, where a3 10.4% reduction
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in casualty numbers was noted. The change in accident
Eeveri£? was alszc expected to be reflected in a
reduction in accident-costs at the treated sites, The
cogsts of reported accidents per site-year are shown in
Table L0.

TABLE 10: ACCIDENT COSTS

Camera Control
(% Thousands) [% Thousands)
EEFCRE 2TT.55 270.02

AFTER 213.11 240.58

These costs were calculated using costs detalled in
F.C.R.5. {(1988B), are in 19587 dellars, and include
property damage accidents. The F.O.R.5. cosits are
provided for each person with a fatal injury, major
injury, mineor injury, and for each vehicle involwved in
propecty-damage cocnly accidents. Their use here makes
a number of assumptions. The £irst is that it is
possible to eguate majcr:and minor infuries with &ths
BTA coding of injuries reguiring hospitalisation and
medical treatment only, respectively. ' This is &
sensible assumption, and as the analvsis invoclveszs &
comparizon between gtoups it should not be critical.
It was alss assumed that property-damage accidents
would on average involve two wvahicles. & progortion
would involve three, and some would invelve a wehicls
celliding with filxed object.

ancther feasture of the data that should be noted is
that it is likely that the reporting vate for l=2ss
serious accidents would be affected by the presence zi
Ehe cameras. It is most likely that the reportins
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rate would be highest in the camera group after camera
installation. This would have the effect of reducing
the accident cost benefits attributed to red light

CAmEeCdas.

The data in Table 10 indicate that accident esosks at
the red light camera Iintersectlions were 13.8% lower
than expected given the change in costs at the control

Ei1tas, Thig eguates to savings of 530,253 per site
year, or about 51,390,000 per year at 46 sites in 1387
Adallars.

Police estimates indicate that the RLC program costs in
che wicinity of 35%20,000 (1987 dollars) per vear
Thus, excluding fine revenue the benefit-cost ratioc of

the program is apeproximately 2.7 to che.

3.2 Red Light Cameras - 1983 to 1986

The analyzis presenteé above dealt with the accident
data by categorizing them into a before period and an
after period. The analysis presented below provides a
moce detailed examination of the acclident data Zfor
right angle and rear end accidents.

Figure 4 shows the number of rear end accidents each
year at each group of sites. The number of accidentis
at the two sites remained approximately equal until the
beginning of 1985 - cne year after the preogram began.
after this point, the number 2of rear—end accldents a:
the econtrol siktss cantinued to increase, while at the
camera sikes it remained relatively cconstank. This
suggests that the red licht cameras may have haltsd an

ongoing increase in the accucrcence ot rear-end

accidents.

: This figure s made wup of $190,000 £or program
expenses, S300,000 for salaries for public sercvants
efiployved by +the Police, and 300,000 for capical
expenses depreciated over 10 vyears (i.e. 530,000 p.2.i.
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Figure % shows the number of right angle accidents each
year at each group of sites. The number of accidents
remained approximately egqual until 1984. At this time
the number of accidents at the treatment sikes fell
below the number at the control sites. By 1988, the
two groups of sites were again egual. Figure 5 alse
shows the continuing decline in the number of right
angle accidents at all signalised intersections that
has resulted £from engineering improvements. This
graph suggests that any gains from the use of RLCs had
dissipated by 1986.

The fazilure to £ind an increase in rear end accidents
at the treatment sites was surprising. Figure £
indicates that a relative decrease in r=ar end
accidents may have occurred after one full year of the
RLC program — I.e. freom 1985 cnwards. One possible
explanation of this reductcicon is that deivers
approached camera sites more slowly thanm other sites.
This would be expectsd toc result 1if drivers ace
deterred from cunnlng the amber and early red phase by
the red light camesras. By slowing down at <che
approech ks signed intersections, the likelihood of
stopping when npecessacy would be increased, and the

likelihood of rear end accidents waould be reduced.

while there is ne clear evidence to suppeort this
argument, Connor {(Note 1) reported that 6%% of a sample
of moterists photographed by red light and speed
camergs indicated %that they &did slew down when
approaching sign-postied automatic enforcement sites.
While &% 15 genecally accepted that increasing
compliance with traffic signals will reduce right angle
accidents and increase rear end accidents, oy
increasing deterrence akb sigrnalised ipterseccions the
camer2s may have reduced the incidence of both accident
types by increasing the level of care taken by

drivers. The redugstion in rear end accidants
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resulting from this would have countered any ilncrease
resulting from incceased stopping behavigur - resulting
in ne net Ehange.

The pattern of right-angle aceidents in Flgure 5 is
intereskting because 1t suggests & weakening of the
effect in 198€. The difference betwesn the numbker of
right angle accidents at the treatment and ceontrol
sites was significantly larger in 1984 and 1985 than it
wae in L1986 [x'=4.63, df=1, p<.0E). The reduction in
the effectiveness of the red light camera program in
1386 may be due to a number of things:

Increased aumber of sites: 1t will 'be recalled
that the number of treated sites {other than those
used in this report) was increased Efroem the
beginning of 1985, without any linked increase in
the number of cameras for use at the sites, This
ig likely to hawve had two effscis. The reduction
in camera use at eachk site may have resulted in a
weakening of the deterrent effect of the warning

sign at the treatment sites. This would hawve
reduced the effect of cameras on right angle
accidents. Alternatively, the increased use of

camera warning signs may have resulted in a spread,
or generalisation of the effect of the rcameras to
the econkrol sizes. This woeld rcesul: in a
reducticon in the aumber of right angle accidents at
the control sites - which is consistent with the
data shown im Figure 3. 1t is not possible o

kest either hypothesis with the avalillable data.

- fite Works: The possibility that more enginesting
treatments were performed ac control sites than at
treatment siktes was ralised earlier. It iz nok
pessible ta examine this hypeothesis in detail, out
if this were the case, the reduction in right angls

=

accidents in 1988 &at rcontrel sites would hbe
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expected, as would an increase in rcear end
accidents iIn 1%36 at the same sites. Baoth are
consistent with the data shown in Figures 4§ and 5.

In both cases, it is not possible to determine the
exact effect of these problems on the incidence of the
twa types of accident. It should be noted that the
effeckt on rear end accidents may, in part, be & result
of engineering treatments at the contrel sites, and
that the dissipation ¢f the effect on right angle
accidents may be due ko site works, or to the increase
in the. size of the red light camera program.

A replication of the Helbourne evaluation would be
necessary tge confirm or refute these suggestions.

Red Light Cameras - General

In light of the issues raised above, it seems
appropriate Ea make the following concslusions
concerning the eflects o0f red light cameras on
accidents.

. The cameras result in a significant decrease in
right angle accidents of the order of 30% or more.
Whether this effect is weakened by reduocing the
camera:site catio or i5 generalised fto other sites
iz unclear, but whatever the effect of increasing
the program size [t is glear that a beneficial
effect was achieved for this accidenk type.

. The cameras did not result in a significant
inecrease inm rear end accoidents,

- There was a reduction in the number gf casualtiss
resulting from accidents cf about 10.4%. If rthe
gffect of cameras ceneralised to other sites as a
result of the expansion of the preogram (see Figurs
5}, then the casualty-reducticn may have keen
larger than 10.4%.
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Owner-0nus

Police monthly cost figurces were provided for the
period January-July 1986, AE oOwner=onus was
introduced in March, the present analysis used
January-Februacy as the before period, and April-=July
as the after pericd. It was not possible, using the
figures provided by the Police, to dektermins whieh
expenditure related to speed cameras and which to red
light cameras. The method adopted was to calculate an
average cost for the detection and processing of each
cffender by dividing total expenditure focr =ach month
by the total number of offenders detected during that
menth. The results of this procedure are presented in

Table 10.

Table 19: COSTS/0FFENCE FCOR TRAFFIC CAMERA SECTION

Month Expenditure Offences Cost/Qifence
s 5
JERUACDY 38,515 Tal LY
Februacy 19,8786 72 5%
March 15,438 ape ) ig
April 40,198 1,184 |
May 82,707 7,491 11
June 27.809 2,906 33
July 72,246 2,343 30
Average cost per offence:
Before: January-February: 553

After: April-July: 521
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The data indicate that the average coszt Eo the Traffic
Camera Secticon of detecting and processing each
cEfender was greater {553) before owner-onus than it
was after owner—onus ($21).

Befopre pwner-onus was introduced, S2% aof TINs for
braffic signal offences were paid. Of the Z00 TEINs in
the "after cwner-onus" sample, 180 were paid, = 902
payment rate.

In the before period, 2ll 92% were paid within 28 days.
In the "after” sample, only one hundred and twenty Iive
i63%) of the 180 payments were within 28 days.
Although 7% fines were not paid within the regulired
time peried, only 14 of them attracted the extra 58
penalby. This means &l 590 £fipes were pald after I8
days. These would be cases granted extensions due
to pless and gueries entered into by the TIN
recipients, and wculd also reflect delays in entering
data inte the cCcomputers. The additional costs
associated with these offenders are covered by Traffic
Camera Section, and so would be zccounted for in the

cost calculations presented abowve.

The amount of work involved in the task of issuing TINs
has decreased sgince the introduction of owner-cnus
legislation in March, 19B6. This is because it is oo
longer necessary for police resources to be utilised in
the process of identifying the driver at the time of an
RLC offence. This onus is now placed aon the owner of
the vehicle.

2f the tctal sampie of offenders collected for thnis
evaluation who paid their fipesg, 83% paid within the
required period or were granted- an extensicn and paid
within that time. There would, therefore, be 2 snall
increase in costs at the Penalties Fayment Jffice above
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that included in the cost calculations for Traffic
Cameta Section resulting from the need Lo send reminder
letters tao offendercs. The late-payment penaliy of 58
collected By the Fepnalties Payvment Jffice coverszs this
extra cost.

The results of the analysis of Police expenditure
indicates that the most likely effect of ownecr=onus was
te reduce the cost of processing offences. It is
necessary; however, teo note thelfvll¢Wing problems:

The wuse onf divizional staff to contack cffenders
stopped in January 19868, From this time Traffic
Camera Section staff tock control of all aspects of
cffence processing. For a proper comparisan of
processing costs before and after owner—-onus, it
was necessary to use cost figures from January Lo
Febrcuacy 25 before figures, rather than figures
from 19B5% nor earlier. Cost figures from January
to February may slightly over estimate the true
casts of processing offendecs. In additicon Lo
processing recent offenders, staff at Trafiic
Camera Section were alzo clearing the backleg of
files from before 1988, Estimates of the
significance of this over-estimation, however, are

that it is not great.

Costing figures after owner—orus do nck adeguately
separate expenses incurrec in operating speed
camecras from %these incurcred in gperating ELCTs.
The rcosts per offence =zre diffsrent for the two
programs, because of differences In the procedures
used. However this should act have greatbly
affected the result. The Folice estimate that
costs are greater for the speed-camera program than
for the red light camers program, i1adicating th
the cost per offence calculated £or the aftsr

o
P

P8
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pecicd may over-estimate the actual cost per
cffence for the red light cameras.

while these problems may have had small effscts on the
data, it is reasonable to conclude that owner-onus has
generally improved police efficiency. Owner-onus made
an increase in red light camera use possible, combined
with the introduction of speed cameras.

Finally, it should be noted that these data indicated
there has been ‘an increase in workload = but that the
increase rezulted from the increased use of cemeras
rather than directly £from the introducticon of
OWNe r—onus. '
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The Argument Rewvisited

The evaluation was performed for two, inktercslated
reasons. In the first instance it was nECEEEaEF to
evaluate the effect of red light cameras on the
incidence of different types of casualty accidentks.
The red light camecras were introduced as a coad safety
measure, and therefore needed te provide a reoad safety
benefit to justify their continued use. This benefit
needed to be demonstrated Eor the particular accidents
that the cameras were planned to address.

Secondly, %the Motor Car ([(Photographic Detecticn
Dewices) Act (13B8) was proclaimed in March 1588 with
the intention ¢f improving police efficiency, thereby
providing rescurces for increased red light camera use
and road safety galins. It was necessary to determine
whether the expected ocutcome dJSccurred so  that =
recommendation could ks made eon whether owner-cnus
should continue or be allowed to lapse.

The evaluation of red light cameras was relatively
straight forward and needed only to include an
investigation of accident raktes at treated sites and

cantrel sites.

The evaluaticen of the effect of the gwnerc-gnus
legiglation was more complicated. The siuceess af

cwner-opus reguired that the following be demonstrated:

That police efficiency be improwved by owner=-onus
‘ That increasec camera use then occur

That red light camera use have demonstrazeZ road

safety benefits.

Thus if cameras improve safety, and if increased camera
use resulted from the use of the owner=-onus provisians,
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then owner-onus would have been shown to have provided
indirect safety benefits.

Red Light Cameras

The effect of red light cameras is shown in Table 11.
The pércentages refer to the change in accident rate at
the treatment =site compared to the change expected
given the accident rates at the control sites.

TABLE 11: RESULTE OF RED LIGHT CAMERA USE

accident Type Change Significance
Right angle -32% *

Right angle (turn) -25% H.5.

Right against +2% N.E.

Rear end -30.8% N.5.

Rear end [turn) +28.2% H.5.

Other -2.2% M.5.

ALl accidents . -5 .75 M.5.

Wo. of casualfies =10.4% Hot tested
* p<.05

M.5. not statistically significant,

There are reasons a3 pelieve that the effect on right
angle accidents may have been larger - through the
spread of the effect +o other sites = a2c may be
improved by increasing the number of red lignt cameras
in ase. It should be recalled that red light cameras
dater red light offences, and so thelr success needs Lo
be measured in terms of those accidents that are likely
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te be affected by such detecrence - pamely right angle
accidenkts. In light of this, the £inal conclusiaon
must be that the red light cameras have thus far been
beneficial in road safety terms, and that there :is
scope for improvement Lo the program in future.

Dwner—90nus

The best available estimates of the effect of
gwner=cnus on Police efficiency within Traffisc Camera
Section is that Lt reduced the costs of processing each
gffence by about 30%. There was no evidence that this
reduction was accompanied by an increase in workload,
per offence, in the penalty pavment systém.

The reducticn in processing costs — an indication ol
improved efficiency - resulted in increased camera.use
after owner-onus. The use of red light cameras
increased, and speed cameras were introduced. These

two factors are confounded, and had speed cameras not
beenrn used from March 1986, the use of red light cameras
would have increased by considergbly more than 1t 4id.

Both the small increase in red light cameras and bthe
start of speed camera wuse would have brought zabout
safety benefits. The effectiveness of red light
cameras has already been discussed, and it is clears
that an increase In red Llight camers use would improve
the benefits already peovided by the program.

The iotroduction of speed cameras has been shown to

reduce wvehicle speeds at black-spot locaticms
iHarrigon, 1587), and is therefore likely o have had &
beneficial effect on =afely. It has not been possible

to evaluate the effeckt of speed cameras on accidents as
tog few cameras are in use at present.
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Thus owner-onus has had beneficial effacts on pelice
costs and efficiency, and as a result has mest likely
had a beneficial effect on safety By allowing increased
levels of operation of programs that have safety
benefits.
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5.1 HNotes

L Cenner, E.J. (1287} Technical Enfcrcement of Traffic

Offances Unpublished Banuscript, This report was
prepared 25 part of the reguirements for a Bachelor
of Arts degree. The data analysed in the report

came from a survey given ta offenders detected by
ced light and speed cameras,
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