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EXECUTIVE SUMMARY
PURPOSE OF STUDY
The purpose of the stud y is to provide a “second opinion” on ICBC’s evaluation plan for the Intersection Safety
Cam era Program (ISC).

SCOPE OF STUDY
T o ass ess the adeq uac y of the e valua tion plans fo r the IS C, a detailed review w as c ond ucte d of the
doc um ents describing the proposed evaluation m etho dologies. W e also con duc ted interviews with the key
staff involved in the evaluation and implementation of the program.
To com pare ICBC’s proposed evaluation methodologies with those employed to evaluate similar programs
in other jurisdictions, we conducted a literature search and contacted leading researchers to obtain the
available evaluations of similar intersection safety camera programs. W hile several jurisdictions in No rth
Am erica and other parts of the wo rld have implem ented intersection safety cam era program s, very few have
undertaken in-depth evaluatio ns of their prog ram s. Appen dix 1 p rovide s a c om preh ens ive list of the repo rts
and other doc um ents that were review ed a s pa rt of this ass ignm ent.
Because the ISC in B .C. ha s o nly been recently implemented, an extensive analysis of program
implementation and its impact on program effectiveness is prem ature. Conse quently, the prim ary focus of
our analysis has been to conduct a pre lim inary as sessm ent of the poten tial im pact of program desig n on
program effectiveness. The prim ary m etho ds that we have em ployed are inte rviews with program staff and
stakeho lders and a comparison of the program implementation methods with similar programs in other
jurisdictions.

OVERALL ASSESSMENT
Considerable res ources are being devoted to conduct a n evaluation of the ISC . This is ve ry com m endable
in an era when objective evaluations of safety measures are rarely undertaken but m akes it all the m ore
important that the evaluation be thorough. This assessment of the ISC raises some issues with respect to the
overall m eth odology, th e site selectio n process and the base line data collection. The hope is that tim ely
adju stm ents can be made to the implementation of the program, the data collection instruments and
evaluation methodology in order to ensure that the program achieves the greatest possible benefits and, as
importa nt, that the credibility of the evaluation showing these benefits will be such as not to cast any doubt
on the res ults.

KEY CONCLUSIONS
The key study conclusions are as follows:
1.

Insufficient priority is placed on the incidence of red running related collisions in the selection of sites
for cam era location s. The c riteria us ed b y the local police who have prim ary res pon sibility for site
selection doe s no t appear to be the incidence of red running related collisions in most cases due to
the lack of data and the analytical resources to select the most appropriate camera sites. Instead,
the primary criteria that appear to be used by local police is the total number of collisions at an
intersection. Although little use is made by the local police of the list of top priority locations developed

by Ha m ilton As sociates for the ISC , we docum ent so m e concerns about th is selectio n process in
order to provide feedback to future program evaluations. W hile the Hamilton Associates study does
consider the incidence of red running related collisions in the selection of camera sites, all other types
of collisions are also considered. W e are concerned that rear-end collisions actually get positive
priority points in the site selection process. W hile this point allocation is su ppo rted by conflict
m eas urem ents in the BC pilot study, it is contrary to conventional wisdom and indications from the
ICBC literature review that ISC results in an increase in rear-end collisions. Thus, if an intersection
is in the high collision group as a re sult of a re latively high incidence of rear-end collisions, then ISC
could result in an overall increase in collisions at that intersection. W e note several intersections may
be in this category, including the vast m ajority of the high priority provincial road intersections. W e are
also concerned that traffic volum e could not be included in the site selection criteria used by Ham ilton
Associates since an intersection could be in the high collision group strictly because of high volume
and not because of a h isto ry of red -running behaviour. As noted in the evaluation plan (page 16) that
“traffic volumes typically account for between 50 and 70 percent of the variation in collisio n
frequenc y”.
2.

The site selection pro cess prio ritizes intersectio ns as a whole rather than specific approaches. The
idea is that all approaches will be signed to warn drivers of ISC enforcement but only one approach
will be fitted fo r the cam era. T his is a concern because, at a given intersection, red running behaviour
might be prevalent on one approach but not on othe rs. The effect of signing all approaches m ay, in
som e cas es, be counterproductive in view of the potential for increasing collisions (rear-end ones)
on a ppro ach es w ithout a high incidence of red -light run ning.

3.

The ten control sites for the program evaluation are selected from adjacent intersection s “to m inim ize
observer bias and correct for time trend effects”. Given the possibility of spillover and/or migration
effects, the use of adjacent sites as control could lead to large errors in the estimation of program
effects.

4.

Restricting the collision-based evaluation sam ple to the R ichm ond and Van cou ver inte rsections with
available traffic counts increases the likelihood that the results would not be statistically significant
depending on how many treated sites will be omitted from the evaluation. In addition, any conclusions
drawn about the effe ct of the program would only be applicable to the intersections in these
jurisdictions – wh ich de feats the purp ose of the evaluation.

5.

W e are concerned about the validity of the process by which traffic conflict m easurem ents are
obtained. This concern is prompted by a dramatic reduction in rear-end conflicts that materialized for
a pilot application to three BC test intersections – a re sult that is counterintuitive in view of the
conventional wisdom that ISC can result in an increase in rear-end collisions.

6.

The evaluation plan for the program indicates that collision migration will only be investigated if there
is evidence of traffic migration. This plan ignores the reality that collision migration can occur as a
result of compensatory behaviour – drivers increasing risk-taking at nearb y interse ctions to
compensate for time lost by stopping at a treatment intersection because of ISC.

7.

Given the possibility of a strong relationship between safety effects and the collision history in the
before period, and the possibility of spillover and migration effects that depend on the treatment
inte nsity, it stands to reason that the results would only be applicable for implem entations sim ilar to
the one being evaluated, i.e., if the sites are selected using the same c riteria and the treatment
intensity is similar.

8.

The severe under-reporting of c ollisions th at s tarted in 1996 could mak e it impossible to do a proper
evaluation of collision effects. This is because the regression models to be used in the proposed
empirical Bayes approach would no longer be valid if, as seems likely, they were developed for
collision experience during periods of h igher rep orting levels. W hile rec alibration of these m odels is
an option, the use of rec alibrated m odels is problem atic since rep orting levels vary considerably from
location to location.

RECOMMENDATIONS
The following paragraphs provide our recommendations to enhance the evaluation plan for the ISC. The
recomm endations are divided into two sections. The first section contains recomm endations of a higher
priority that are critica l to the validity of the evaluation plan. The second section contains recomm endations
that would enhan ce the existing evaluation plan but are not so impo rtant as to threaten the validity of the
evaluation.
High er Priority
1.

W ith regard to the site selec tion pro ces s, hig her prio rity sh ou ld be giv en to installing
intersection safety cam eras on ly on app roach es w here a h igh inciden ce of red light related
collision s ha s be en verified.
If intersection cam eras are not locate d at approaches with a high incidence of red light related
collisions, an objective evalua tion of the program cou ld find a neg ative safety impact.

2.

A careful review of sites should be undertaken of the sites that are to be used for control and
for the examination of spillover and migration effects.
Given the possibility of spillover and/or m igration effects, the use of adjacent sites as control could
lead to large errors in the estimation of program effects.

3.

Rather than restricting the collision-based evaluation sample to the Richmond and Vancouver
intersections, all treated intersections sho uld be e valuated for th e co llision ana lysis
component of the program evaluation.
W here rou tine traffic counts a re not available, sp ecial traffic counts, which are rela tively inexpensive,
should be undertaken as part of the evaluation.

4.

The implications of the dramatic reduction in collision reporting since 1996 on the proposed
evaluation of collision effects need to be examined.
ICBC sho uld co ntinue to stress th e im porta nce of co llecting c ollision data and p ursue a lternate
means of evaluating the safety effects of intersection safety cameras. These include im prov em ents
to the procedures for measuring conflicts and the possible restructuring of the claims database.

Low er Priority
4.

ICBC sho uld carefu lly review the co nflict m easu rem ent and analysis pro ced ures to en sure
that the potential for observer bias is minimized.
W e understand that some data has already been collected for the “before” period. Ho we ver, it would
still be in order to improve the processes for measurem ents and analysis that remain to be done.

5.

Warning signs should not be placed o n intersection s app roach es w ith a low incidence of red
running beh avio ur.
One option to be considered is that w arning signs only be placed on approaches where a high
incidence of red-running behaviour has been verified.

6.

The evaluation plan should recognize that collision migration can occur as a result of
com pen sato ry behaviour – d rivers increasing risk-taking at nea rby intersection s to
compensate for time lost by stopping at a treatment intersection because of ISC.
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I.
1.0

INTRODUCTION

PURPOSE OF STUDY

The purpose of the study is to provide a “second opinion” on ICBC’s evaluation plan for the Inters ection Safety
Cam era Program (ISC).

2.0

METHOD OF STUDY

To assess the adequacy of the evaluation plans for the ISC, a detailed review was conducted of the
doc um ents describing the proposed evaluation methodologies. W e also conducted interviews with the key
staff involved in the evaluation and implementation of the program.
To com pare ICBC’s proposed evaluation methodologies with those employed to evaluate similar programs
in other jurisdictions, we con duc ted a literature search and contacted leading researchers to obtain the
available evaluations of similar intersectio n sa fety cam era p rogram s. W hile severa l jurisdictions in North
Am erica and other parts of the world have implem ented intersection safety cam era program s, very few have
undertaken in-depth evaluations of their programs. Appendix 1 provides a comprehensive list of the repo rts
and other doc um ents that were review ed a s pa rt of this ass ignm ent.
Because the ISC in B.C. has only been recently implemented, an extensive analysis of program
implementation and its impact on program effectiveness is premature. Consequently, the primary focus of
our ana lysis has bee n to conduct a preliminary assessment of the potential impact of program design on
program effectiveness. The primary m ethods that we ha ve em ployed are interviews with program staff and
stakeho lders and a comparison of the program implementation m eth od s w ith similar programs in other
jurisdictions.
During the cours e of th e assignment, the study team received excellent cooperation from ICBC staff. The
study pro jec t tea m consiste d of staff an d subcontractors of three different firm s: F erence W eicke r & Co m pany,
Hum an Factors North Inc. and Godfrey Engineering. The key project team m em bers from Hum an Fac tors
North consisted of the following:
!
!

Alison Smiley, Human Factors North Inc.
Bhagw ant P ersaud , Ryers on P olytechnic U nivers ity

The major study tasks undertaken by the staff and subcontractors of Human Fac tors North Inc. are an
analysis of the appropriateness of the evaluation methodologies proposed by ICBC for the ISC. The study
activities undertake n primarily by Ference W eicker & C om pany consisted of the interviews with staff and
stakeho lders to obtain their perspectives on program design/implem entation; a comparison of ICBC’s program
implementation with similar program s in other parts of the world; the preparation of a program profile; and
overall proje ct m ana gem ent. Keith Godfrey of Godfrey Engineering provided an additional pers pec tive to
the study project team regarding the evaluation plans for the program.

3.0

REPORT OUTLINE

The next chap ter provides a brief profile of the ISC. Cha pter 3 contains an as sessm ent of the
appropriateness of the evaluation methodologies proposed by ICBC for the evaluation of the Intersection
Safety Cam era Program . Chapter 4 contains a pre lim inary ass ess m ent of the m etho ds u sed to implement
the program. The last chapter summ arizes the study conclusions and recomm endations regarding the
prop ose d ISC evaluation plan.

II. Program Profile
This chapter provides a brief profile of the objectives, rationale, activities and outcomes of the ISC.

1.0

GOALS AND OBJECTIVES

According to the Evaluation Plan for the ISC dated October 30, 1998, the instrumental goal of the program
is to reduce red light runn ing violations a t signa lized inters ection s. The u ltima te goal of the prog ram is to
reduce intersection collisions an d injuries an d, thereby, to reduce insurance claims costs. Specifically, the
program target is to reduce crashes by at least 17% at the 120 intersections after one full year of operation.
It is anticipated that the red uction in traffic collisions will lead to a dec rease in insurance claims, health care
costs , and social costs in general.
A September 24, 1999 submission to the ICBC M easurement & Monitoring Com mittee provides a clarification
of the program objective. This document states that the objective assumes that crashes at the camera sites
will be red uce d by 12 .5% and cras hes at adjace nt inters ection s will be re duc ed b y approxim ately 5% .

2.0

PROGRAM RATIONALE

Running red lights is a major concern in British Columbia. Based on police re ports, about 20% of a ll collisions
in BC occur at illum inated signalized intersection s. It is believed that running re d lights contributes significantly
to traffic collisions at signalized intersections and that collisions involving running red lights are of the m ore
severe type. To address this problem, ISC was developed by ICBC and the BC government. The program
was intend ed to be intro duc ed b y the en d of 1 998 .

3.0

DESCRIPTION OF PROGRAM

The ISC consists of two major components: an enforcement com ponent that includes the deployment of 30
red light cameras at 120 intersections throughout the province and a comm unications component to increase
public awareness that driving safely at signalized intersections will reduce the risk of collisions, injury and
death. The following paragraphs describe the major activities comprising each of these two program
components.

3.1

Enforcement Component

The program started generating tickets on July 15, 1999. Registered owners of vehicles that run red lights
at the sites w ith cam eras are m ailed a tick et for $144 plus tw o photog raphs showing the re d light violation.
Vehicles are p hoto grap hed day an d nigh t.
W hen a vehicle enters the intersection after the light turns red, 120 volt electromagnetic sensors in the
pavement trigger a pole-mounted camera. Two pictures are taken: one of the approaching vehicle just outside
the intersection (while the signal is re d), the other as the vehicle crosses the intersection. The date, time,
duration of the red light and vehicle speed are also imprinted on the image. A vehicle already in the
intersection when the light turns red is not ticketed. In addition, a tolerance of .5 seconds after the light has
turne d red is currently allowed b efore a violation tick et is issued .
The implementation of the ISC is being undertaken in several phases. Initially, three cameras were installed
at intersections in Vancouver, Richmond and Abbotsford in April, 1999. For these cameras, there was a
warning period of approximately three months as violation tickets were not issued until July 15, 1999.

An additional three cam eras were installed at intersections in the Lower Ma inland by Novem ber, 1999. No
warning periods w ere e m ployed for the se c am eras .
According to the ICBC website, red light cameras will also be deployed by the end of 1999 in Burnaby, Delta,
Coquitlam, Port Coquitlam, Prince George, Kelowna, Vernon, Saanich and Kamloops. By the end of the year
200 0, a tota l of 30 cam eras are to be ro tated am ong 120 sites in B.C . com m unities.
The deployment of the red light cameras is the responsibility of the Integrated Traffic Camera Unit (ITCU)
which is a specialized traffic law enforcement unit of the Royal Cana dian Mou nted Police (RC MP ). The ITCU
is led by an RCMP inspector and consists of approximately 120 police officers and 60 civilian staff. The police
office rs de dicated to the IT CU are b lended from m unicipal and RCM P po lice forc es.
According to the ICBC website, the 120 sites to be used for the red light cameras are dangerous intersections
selected by the local police. The website also states that red light cameras will be deployed where crash and
population statistics, traffic densities and other data indicate tha t they will do m ost good . Acc ording to
representatives of the ITCU, local police are primarily responsible for selecting the sites for the Intersection
Safety Cam era p rogram . To ass ist the loc al police in selecting th e m ost appro priate sites, s taff of the
Integrated Tra ffic C am era U nit (ITC U) w ork closely with the local police. In addition, Ham ilton & Associates
also und ertoo k a study to identify the highest priority sites in British Columbia. This study is used by program
staff in assessing whether the sites selected by the local police are the most appropriate. One policy of the
ITCU is to restrict camera sites to comm unities with popu lations grea ter than 20,000 . Acc ording to
representatives of the ITCU , the primary criteria emp loyed to select the cam era sites with in eligible
com m unities is the num ber of tota l traffic collisions. Som e of the loca l police d etac hm ents have ac ces s to
data on the number and type of collisions at intersections in their com m unities while other police do not have
goo d da ta and m ust re ly on experience to select the cam era s ites.
All of the 120 sites selected will either be equipped with a red light cam era o r a de coy cam era (i.e. data
gathering unit). T he pass ing m oto rist will not be able to easily disting uish which one is in use. C onsequently,
the ISC will provide a deterrent effect at all 120 intersections selected for enforcement once the pro gram is
in full operation. For the intersections that do not have a live cam era, th e data gathe ring unit w ill still
determine whether a red light violation has occurred. If a violation has occurred, a light will flash to notify the
motorist that they have passed through the intersection when the traffic light is red. However, a ticket will not
be iss ued .
The 30 red light cameras will be rotated among the 120 sites selected for the program. It is not intended that
a fixed rotational schedule will be employed to rotate the 30 red light cameras am ong the 120 sites selected
for cam era deploym ent. The current policy is that th e re d light c am eras will initially be installed in the 30
highest priority intersections. These cameras will then be rotated to other inte rsections onc e the violation rate
at an intersectio n declines to an accepta ble level.
The red light ca m eras tak e pictures of vehicles for only one of the four approaches to an intersection.
How ever, to increase the deterrence effect of the program, signs will be placed at all four approaches to an
intersection. These signs will notify drivers that the intersection has been selected as one of the sites for the
Intersection Safety Cam era Program. In addition, it is intended that signs will be placed in urban and highway
corridors indicating that red light came ras m ay be in operation in some of the intersections in the corridor.
The pro cedure em ployed for the pro cess ing of violation tickets is similar to that used for the Photo Radar
Program. Violation tickets are mailed to the registered owner regardless of who was driving the vehicle at the
tim e of the contravention. If no response is received, violation tickets are served in person to the registered
owner by a process server. Owners of the registered vehicles have the option of paying the stated fine or
disputing the violation ticket. If the owner was not driving the vehicle at the tim e of the violation, the owner
has the option o f identifying the driver of the ve hicle at the tim e of the offens e (i.e. no m inating a drive r).

3.2

Communications Component

The ISC contains a major education and comm unication campaign to increase public awareness that driving
safely at signalized intersections will reduce the risk of collisions, injury and death. The major elements of the

on-going comm unications component of the program include the following:
!

!

!

The communications and media relations staff of the ITCU undertake a number of activities
to com m unicate w ith the public including talk shows, press releases, development of Internet
website and an interactive telephone message system to handle public enquiries.
The Ministry of Attorney General is res ponsible for m ajor p ress release s an d an nou nce m ents
regarding the program . In addition, the Attorney General provides support to the
communications efforts of the ITCU.
The Public Affairs and Corporate Marketing Division of ICBC is responsible for the
development and production of radio and TV advertisements that focus on reducing
dangerous driving at inters ection s. W hile these a dvertisem ents do not specifica lly refer to
the Intersection Safety Cam era Program, they are created to reduce red light running
violations at signalized intersections. ICBC also produces brochures and other educational
material for the program.

The budget for the comm unications component of the Intersection Safety Cam era Program administered by
ICBC was $800,000 in 1999. ICBC also has a separate budget for the development and distribution of
brochures for its road safety programs including the Intersection Safety Camera Program.
A survey of public awarene ss a nd a ttitudes was undertaken prior to the implementation of the Intersection
Safety Cam era Program This survey indicated that an overwhelm ing ma jority (87%) of the people in BC
sup port the introd uction of the prog ram .

4.0

PROGRAM LOGIC MODEL

T able 2.1 provides the high level program logic model contained in the Evaluation Plan of the Inte rsec tion
Safety Cam era P rogram . The program logic mod el indicates that the direct outcom es of the program s are
as follows:
Awareness and Attitudes
!
!

Increase in awareness
Increase in supp ort

Behavior
!
!

De crease in runn ing red lights
De crease in traffic c onflicts

The m id and long term outcomes of the program indicated in the program logic model are as follows:
!
!
!
!

Decrease
Decrease
De crease
De crease

in
in
in
in

crashes, injuries and fatalities at deployment locations
claims expenditures
hea lth care co sts
soc ial costs

The potential ancillary consequences of the program indicated in the logic model are as follows:
!
!
!
!

Increase in collisions of other types, e.g. rear end collisions
Increase in collisions at non-camera intersections, e.g. collision migration
Decrease in other traffic violations
Decrease in crashes, injuries and fatalities at intersections province wide

III.

ASSESSMENT OF PROPOSED EVALUATION METHODOLOGIES

This chapter contains our findings and conclusions regarding the methodologies proposed by ICBC to conduct
an evaluation of the ISC.

1.0

SCOPE OF ASSESSMENT

The report entitled Evaluation Plan for Inters ection Safe ty Camera Program dated October 30, 1998 (referred
to hereinafter as the Evaluation Plan) is the primary document that describes ICBC’s evaluation plans for the
ISC and is the primary bas is of our as ses sm ent. Som e of the other critical doc um ents that were review ed to
conduct this assessment are as follows:
!
!
!
!
!
!
!

2.0

Benefit/Cost Review of Red Light Ca meras - Technical Mem orandum No 1 - State of the Art
Review, Hamilton Associates, May 1997.
Benefit/Cost Re view of R ed Light C am eras - Technical Memorandum No 2 - E conomic
Evaluation, Hamilton Associates, July 1997.
Priority Locations for the Intersection Safety Camera Program, British Columbia, Hamilton
Associates , February 1998.
Evaluation of Intersection Safe ty Cameras Using Traffic Conflict Surveys, Hamilton
Associates, March 1998.
Fram ework for an Evaluation Strategy for the Intersection Safety Camera Program, Ham ilton
Associates, June 1998.
Phase 1: Baseline Data Collection for the Intersection Safety Camera Program, Ham ilton
Associates, September 1998.
Literature Review for Intersection Safety Camera Program, Greg Chen and Jean W ilson,
ICBC, February 1999.

SUMMARY OF KEY EVALUATION PLANS

The focus of this assessment, as is the focus of the ICBC evaluation, is on the driver behavior based and
traffic safety based evaluations, including the effects of the amount of signage. The following paragraphs
summ arize the evaluation plans of ICBC for each of these three aspects.

2.1

Driver Behavior Based Outcome Evaluation

This aspect of the evaluation addresses some basic questions.
!
!
!

W hat is the change, if any, in the number of red light runners?
W hat is the change, if any, in the number of other traffic violations?
W hat is the change, if any, in the number of traffic conflicts?

The evaluation measures are:
!
!
!
!

Num ber and rate of vehicles passing in each light phase
Num ber an d ra te of ve hicles disobeying traffic signals
Num ber of other observable driver violations
Nu m ber, p ercent and s everity of traffic c onflicts

In addition, the plan is to compare before and after free-flow speed measurem ents along two major

10

intersection approache s as ano ther perform ance indicator.
Ten treatment and ten control sites have been selected for taking these measurem ents. The p lan calls for a
change in violation frequency to also be measured at all treatment sites using camera data. The treatment
and control sites are said to have been selected based on collision history, traffic volume and operational
considerations. Th e co ntrol sites are se lected from adjacent inte rsections and are to be used “to m inim ize
observer bias an d correct for time trend effec ts”.

2.2

Traffic Safety Based Outcome Evaluation

This collision based evaluation addresses the following basic questions:
!
!
!

W hat are the positive and negative impacts on collisions and claims at cam era sites?
Are there spillover effects to nearby intersections?
Is there traffic and collision migration to adjacent sites?

The plan is to analyze a ll collisions at program and control intersections by severity and configuration and
costs, in particular right angle and rear end collisions. Collision data from the provincial and municipal
databases would be supplemented by ICBC claim data.
The re are two evaluation designs: an empirical Bayes design to ev alua te the program specific effect at
treatment and control intersections after one year of operation; and a time series longitudinal analysis after
three years of op eration to evalua te the general effects, using all available data for signalized intersections
across the province. The time se ries appro ach is quite c om m on a nd h as b een use d by ICBC to evaluate other
programs such as photo radar. By contrast, the empirical Bayes approach is relatively new. In this method,
accident predictions from a regression model are combined with an intersection’s actual accident history
before ISC to provide an unb iased es timate of how many accidents would have occurred in the “after” period
had ISC not been implem ented. This estimate is then compared to the actual acciden t counts after ISC to
evaluate the ch ang e in sa fety accom pan ying ISC implem enta tion.
The evaluation plan recomm ends that th e program specific analysis evaluate th e safety of ISC sites in
Vancouver and Richmond only since these jurisdictions are known to have the most comprehensive traffic
count programs in the province.
The intent in the tim e series analysis of ge neral effects is to remove the impact of factors other than ISC by
including in the time series model, environmental and social factors such as employment rate, gas sales and
draft beer sales, tha t are said to “have been show n to influ ence traffic safety”. C ollision data for Ca nada would
also be cons idered as “an overa ll control series”.

2.3

Evaluation of the Impacts of ISC Signs

This aspect of the evaluation addresses the following question:
!

Does the amount of signage (i.e., ISC warning signs) have an impact on the number of
violations or number of collisions?

A matched comm unity design is planned in which one comm unity, Kelowna, will be equipped with camera and
signage while Kam loops, the control comm unity will be equipped with camera only. The Evaluation Plan
indicates that once the level of program delivery is the same in the two groups, the signage effect over and
above the camera could be estimated from a before and after comparison of the following measures:
!

Violation s an d co nflicts

11

!
!
!

Right angle and rear end collisions at program and control intersections
All collisions at program and control intersections by severity and configuration
Collision costs at program and control intersections.

The data will be obtained from field measurements of violations and conflicts, ISC violation data, police
reported collision data and ICBC claim data.

3.0

GENERAL COMMENTS REGARDING OVERALL EVALUATION PLAN

The following pa ragraph s co ntain o ur co m m ents rega rding the overall evaluation plan for traffic safety and
driver behavior effects.
1.

There seems to be an assum ptio n that c ollision m igratio n, if it exists , results from traffic migration.
The indication seems to be that co llision migration will only be investigated if there is evidence of
traffic m igration. T his plan ignores the reality that collision migration can occur as a result of
com pensa tory behavior – drivers increasing ris k-tak ing at nearby intersection s to com pensate for tim e
lost by stopping at a treatment intersection because of ISC.

2.

A fundamental objective of the evalua tion of any traffic safety program should be that weaknesses
in the program should be identified and fe edback pro vided to im prove its effectiveness. Since this
objective is not explicitly stated, it is hoped that the evaluation is conducted in such a way that it will
be achieved. T o this end, we have reviewed the evaluatio n from this perspective as well.

3.

The plan is to evaluate th e specific effects at treatment sites as well as the general effects. Previous
studies have sho wn that the m agnitude of both of these effects depends on the specifics of the
implementation and the treatment sites. For example, the proportion of traffic on the minor road, the
treatment intensity – the number of cameras and the number and proximity of intersections in the
rotation – and the extent of red-running behavior at th e treatm ent site s w ill have an impact on the level
of the specific and general effects. Thus, the overall results would only be applicable for
implementations similar to the one being evaluated, i.e., if the sites are selected using the same
criteria and the treatm ent inte nsity is similar. It is important to grasp this point before the evaluation
is completed in case the res ults show that ISC can have negative consequences under certain
conditions, e.g., if sites are not properly selected.

4.

In evaluating the specific effects over time the focus is on the short term effects. This approach
seem s to ignore the potential for changes in these effects o ver tim e. E valuation s in other jurisdictions
have reported that the effects on driver behavior and crashes can vary over time because of driver
adaptation. The time series analysis proposed as part of the evaluation does addres s the longer term
province-wide impacts so it would be useful if this analysis could track changes in driver behavior and
crashes due to driver adaptation.

5.

At this tim e, few details are available on the planned time series ana lysis of genera l effects. However,
our observations regarding what has been documented so far are as follows:
!

!

The idea of possibly using collision data for the rest of Canada as a control series should be
abandoned because of complications resulting from accident reporting differences over tim e
and across jurisdictions and the effects of road safety programs implemented elsewhere.
Consider the concerns we have raised about the time series evaluations of other programs
such as photo radar. Of particular importance is the requirement to validate the model using
data just prior to ISC and b uild it on da ta prior to the validation period.
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6.

In principle, the matched comm unity design for evaluating the impact of ISC signs seems adequate.
However, a full assessment could not be conducted until m ore deta ils are provided to examine the
neces sary assumption that “the level of program delivery in the two groups of comm unities is the
sam e”.

4.0

SAMPLE SELECTION ISSUES

The evaluation involves some experimentation, with planned observations, and the analysis of data collected
on a routine basis. There are in fact four samples used in the evaluation of specific effects. These samples
are addressed separately in the sub-sections that follow.

4.1

Sample to measure changes in violation frequency and specific effects on
collisions

Cam era sites are to be used to measure changes in violation frequency and the specific effects on collisions.
The cam era sites were planned to be “at 120 of the worst intersection collision locations throughout the
province”. However, as indicated earlier, the evaluation plan recomm ends that the program specific collision
analysis evaluate the safety of ISC sites in Vancouver and Richmond only since these jurisdictions are known
to have the most com prehensive traffic count programs in the province. Our preliminary information is that
there wou ld be 2 5 ISC sites in Van cou ver and 6 in Rich m ond .
The 1998 Hamilton Associates report entitled Priority Locations for the Intersection Safety Cam era Program,
British Columbia wisely recomm ends that judgement should be used to determine “whether signal timing
improv em ents or a red light camera should be implem ente d at a site”. Ac cording to program sta ff and traffic
engineers in local com m unities that we re consulte d, no intersectio ns slated for ISC are like ly to have traffic
signal adjustments.
No control group has been identified for the evaluation of the changes in violation and collision frequency at
the treatm ent sites. This is apparently because of the difficulties of matching a large number of sites on
violation and collision frequency among other factors. The em pirical Bayes approach that is proposed is an
app ropriate pro cedure for evaluatin g safety effe cts in the absence of a control group although a reference
population of sites similar to the treated one s is ne ede d. Fo r a referen ce p opu lation, sites do not need to be
matched to the treatment sites, only to be representative, and it is sufficient to use the data befo re trea tm ent,
in contrast to the need to collect data at control sites b oth before an d afte r treatm ent. The reference population
data are u sed to constru ct a collision prediction model that is at the foundation of the empirical Bayes
approach. Thus, to m ak e a definitive sta tem ent on the validity of this specific application of that Bayes
approach, it would be necessary to review the collision prediction model when this becomes available.
Intersections recomm ended for consideration for the treatment group are identified on the basis of a collision
severity scoring system based on the numbers of crashes by impact type and severity. The points for a crash
are based on the relative dollar benefit of ISC for crashes of that type and severity. A m inim um of 10 0 po ints
per year is required for an intersection to be considered. It wa s felt th at an intersectio n with a fatal rig ht angle
collision should automatically be considered for ISC, so su ch a collision sho uld ge t the 10 0 po ints necess ary
for selection. Otherwise, each right angle collision is assigned 20 points since it was estimated that installing
ISC at an intersection with five (5) right angle c ollisions would produce the minimum desirable benefit cost
ratio of 2:1 after one year, assum ing a 15% reduction in these collisions. Other (non right angle) fatal
collisions get 50 points and all others (i.e., non-right angle, non-fatal) are given 4 points. The selection process
and the top priority sites are documented in a February 1998 report by Hamilton Associates entitled Priority
Locations for the Intersection Safety Camera Program. Alth ough, as we understan d it, IC BC has little control
over the site selection and the list of sites at which ISC will actually be deployed is likely to be quite different
from those rec om m ended in that report, it is still of interest to record our c onc erns abo ut the doc um ente d site
selection process in order to provide feedback to the design of future programs.
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1.

It is unclear why all right angle collisions get priority points since many of these are not caused by redrunning. If two vehicles from adjacent approaches (at 90 degrees) are involved in a collision then one
must have run a red light and such a collision should indeed be targeted by ISC. Other types of right
angle collisions involve, e.g., left turning vehicles and vehicles that proceed through the intersection.
Of these, only a portion are thought to involve re d ru nning since som e actually occur during a
permitted gree n ph ase and are c orrectab le not b y ISC but by such measures as sight distance
improv em ents and signa l timing adjustm ents .

2.

It is unclear why rear-end collisions actually get positive points since, according to the literature review
conducted by ICBC and ourselves, it is quite clear that ISC results in an increase in rear-end
collisions. If an intersection is in the high collision group as a result of a relatively high incidence of
rear-end collisions, then ISC could result in an overall increase in collisions at that intersection . W e
note that 13 of the 30 highest priority municipal intersections have scores exceeding 100 for collision
types other than rig ht angle and, for 6 of the 13, the score for non-right angle collisions exceeds the
score for right angle collisions (Table 3.1 in Priority Locations for the Intersection Safety Cam era
Program, Ham ilton Asso ciates, February 1998). More worrisome is the priority list for intersections
under provincial jurisdiction (Table 3.2). For these, only two (ranked #27 and #29) of the top ranked
30 have a right-angle collision score larger than the non -right angle collision score! This is not
surprising in the light of the fact that roads under provincial jurisdiction tend to have a relatively low
proportion of minor road traffic and therefore a relatively low incidence of right angle collisions.

3.

The Evaluation Plan (page 16) states that “traffic volumes typically account for between 50 and 70
percent of the variation in collision frequency”. Thus, it is a concern that traffic volume could not be
included in the site selection criteria. This is because an intersection could be in the high collision
group strictly because of high volume and not because of a high incidence of red-running behavior
and associated collisions. That the highest priority locations tend to be in Vancouver where traffic
volum es a re high em pha sizes this po int.

4.

The sam ple selection criteria look at intersections as a whole rather than focus on specific
approaches. The idea is that all approaches will be signed to warn drivers of ISC enforcement but
only one app roac h will be fitted for the camera. This is a concern because, at a given intersection,
red runn ing be havior m ight be prevalent on one a ppro ach but not on others because of the signal
design (e.g., a short green interval as part of a long cycle), a high traffic volume and the presence of
design features such as downgrades. The effect of signing all approaches m ay, in some instances,
be counterprodu ctive in view of the potential for increasing collisions (rear-end ones) on approaches
without a high incidence o f red-light run ning.

5.

Restricting the collision based evaluation sample to the Richmond and Vancouver intersections with
available traffic counts increase s the likelihoo d that the results wou ld not be statistically significa nt,
since it appears that a large number of sites would be omitted from the evalua tion on this ba sis. In
addition, it could reasonably be argued by critics that any conclusions drawn about the effect of the
program would only be applicable to the intersections in these two jurisdictions – which would defeat
the purpose of the evaluation. The apparent reason for re stricting the evaluation to the two
jurisdictions is that th ese have the m ost exten sive traffic count program s in the pro vince. This
reasoning should be re-thought, given that the benefit of conducting additional traffic counts where
needed is likely to b e w ell worth the cost a nd, in any case, s uch costs are like ly to be very sm all
com pare d to the total cost of the evaluation.

4.2

Sample for evaluating halo or spillover effects

According to the Evaluation Plan, halo or spillover effects on collisions will be assessed “by identifying a
specific area or corridor that includes both ISC and non-ISC intersections”. If possible, th e spatial and

14

temporal parameters of the halo effect will be estimated. Further comm ent on the selection of these sites will
be possible if more details are provided. Comm ent on the selection of these sites is not possible at th is tim e
since few details are provided.

4.3

Sample for monitoring collision migration

Collision migration will be monitored by reviewing municipal data on link and intersection traffic volumes. No
information is provided in the Evaluation Plan regarding how the s am ple for review will be selected. As a
result, it is not possible to mak e any additional comm ents at this time.

4.4

Sample for monitoring conflicts, speed and observable driver violations

The Evaluation Plan states that ten treatment sites and ten control sites have been selected based on collision
history, traffic volume and “operational considerations”. The ten control sites are selected from adjacent
intersections to correct for tim e trend effects. Given the possibility of spillover and/o r m igratio n effe cts , it is
difficult to see how adjacent sites could be used as control. In fact, it is these same untreated “control” sites
that should be used to investigate spillover and/or migration effects.

5.0

DATA COLLECTION ISSUE

The following pa ragraph s de scribe ou r con cerns a bou t the da ta collection that m ay affe ct the validity of any
results based on the data affected.
1.

W e are concerned about the validity of the process by which traffic conflict m easurem ents are
obtained. This conce rn is prom pted by an a pplica tion of the process to three test intersections
(Evaluation of Intersection Safety Cameras Using Traffic Conflict Surveys, Hamilton Associates,
March 1988) that found a dram atic reduction in rear-end conflicts – a result that is counte rintuitive in
view of the prevailing belief, confirmed by ICBC’s literature review, that ISC can result in an increase
in rear-end collisions.

2.

W e are concerned about the usefulness of “observable driver violation” data, because the a rbitrary
definition of this measure creates a real pote ntial for observer bias. In particular, more attention
should be focused on the collection of red-running data by e.g., cla ssifying encroachm ents b y vehicle
movem ent and by elapsed time after the start of the intergreen period.

3.

W e are concerned about the conclusions drawn about the comparability of the treatment and control
groups on the basis of the baseline data collection. The September 1998 report on the Phase 1 data
collection concludes that the paired treatm ent and control sites are generally com parable with respect
to the variables m easured: free-flow s peeds, violation rate (p er entering vehicle, and conflict
frequency and severity. On the basis of the results presented, this conclusion appears rather
optimistic when one considers the following:
!
!
!

Five of the ten pairs of sites have a difference in average speed exceeding 10%.
Three of the ten pairs are listed as exceptions to the conclusion that the sites are similar with
respect to violation rates.
Three of the ten pairs are listed as exceptions to the con clusion tha t the sites are sim ilar with
respec t to the frequ enc y and s everity of traffic c onflict.

W hile full comparability of the treatment and control group may not be a prerequisite for conducting
the analysis, it is important that the lack of comparability be recognized and be accounted for in the
analysis. This may be a moot point in view of our earlier concern about the possibility of the treatment
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affecting sites in the control group.
4.

W e are concerned that the severe under-reporting of collisions that started in 1996 (see 1998
Evaluation of the Road Improvement Program, Hamilton & Associates, December 1998) will make
it imposs ible to do a proper evaluation of collision effe cts . If re porting levels stab ilize, it m ay be still
be possible obtain a percentage reduction in collisions from simple before and after comparisons,
providing both periods occ ur during a period of stable reporting practice . However, as pointed out
earlier, the empirical Bayes approa ch is preferred to the sim ple before and after comparison because
of the potential for re gres sion to the mean. Unfortunately, the regression models to be used in that
approach would no longer be valid if, as seems likely, they were developed for collision experience
during periods of higher reporting levels. W hile recalibration of these models is an option, the use of
recalibrated models is problematic since reporting levels vary considerably from location to location.

6.0

COMPARISON WITH EVALUATIONS IN OTHER JURISDICTIONS

Detailed literature reviews of intersection safety camera programs in other jurisdictions have been conducted
both by ICBC and Hamilton Associates. The Hamilton Associates State of the Art Review dated May 1997 was
intended to gain a “better understanding of the benefits and costs which would be associated with a Red Light
Cam era Program in British Columbia”. This report provides a good summ ary of implem entation issues and
program results elsewhere but cannot be considered as a critical review. ICBC published an in-house
Literature Review for Intersection Safety Camera Program in February 1999. This was more of a critical review
than literature review conducted by Hamilton Associates, in that the results of other ISC evaluations were cited
with statements of statistical significance and methodological limitations.
W e have exam ined the tw o IC BC com m issioned literatu re reviews, th e pertinent references contained therein,
and some others, in order to provide an assessment of how the ICBC evaluation compares with those
conducted elsewhere, particularly with regard to sample selection issues.. Based on this comparative analysis,
the following paragraphs contain our observations regarding the evaluation methodologies proposed by ICBC
and the va lidity of the pro gram objectives .

6.1

Criteria for site selection

The ICBC literature review notes that “selecting high collision intersections seems to be a necessary, but not
sufficient con dition for suc ces s”. W hile the literature gen erally suppo rts this sta tem ent, there is m ore specific
guidance on how to determ ine which sites are good ca ndidates for ISC. In particular:
!

!
!

6.2

A distinction should be made between high collision intersections and those with a high
incidence of red-light running related collisions because it is these collisions that sh ould be
targe ted by ISC.
Because of the difficulty of using data to attribute collisions to red-light running, it may be
better to select sites based on a high incidence of red-light running.
Sites selected on the basis of a high incidence of red-light running (and associated collisions)
may be good candidates for low cost adjustments to the intergreen period instea d of or in
addition to the implementation of ISC. Research (Van der Horst 1988) has shown that redrunning can be halved by changing the intergreen period from 3 seconds to 4 seconds for 50
km /h approaches and from 5 seconds to 6 seconds for 80 km/h approaches.

Sample sizes

The number of cameras and intersections is relatively large com pared to im plem entations elsewhere, so there
is a reasonable expectation of observing significant changes in the collisions and violations, if such changes
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in fact exist, and are as large as anticipated by ICBC and if all treatment locations are used to measure these
effects. If, as is planned, howe ver, the collision-based evaluatio n sam ple is restricted to the Richmond and
Vancouver intersections with available traffic counts, th e lik elihood that th e re sults w ould be statis tica lly
significant is diminished, depending on how many treated sites will be omitted from the evaluation.

6.3

Treatment of regression to the mean

The possibility of regression to the mean bias looms large if measures to be evaluated such as collision history
or red -running violations are used in the site selection. The counts for these measures are likely to be high
partly because of random ly fluctuation abou t a long term mean. In the after period, these counts will “regress
to the mean” and become lower even if no treatment were applied. A simple before and after comparison of
cou nts wou ld incorrectly attribute this dro p in the counts to the treatm ent and overestim ate the effects. This
is often the case for ISC evaluations and several stud ies have ignored the possibility of this bias, perhaps
leading to an exagge ration of the positive effects. The ICBC literature review recognizes this, yet reports in
the fact sheet that the reduction in right angle collisions in the studies reviewed varied between 30% and 50%.
In the literature, the potential for regres sion to the m ean has som etimes b een reco gnized and attem pts have
been made to control for it by using a matched control group. The difficulty of this approach is that it is has
been alm ost im pos sible to m atch the group s with resp ect to all the m eas ures to be evaluated, in clu din g
several different collision types. In addition, as indicated in the next sec tion, the results are likely to be
incorrect if there are spillover or migration effects. The empirical Bayes approach proposed for the ICBC
evaluation has not bee n used in any of the studies reviewed, but nevertheless is a very good tool for
accounting for regression to the mean.

6.4

Control sites and spillover effects

It is comm on to use a treatm ent-c om parison e xpe rim enta l design (Andre ass en 1 995 , Hillier et al. 1993) to
control for effects not due to the treatment, including regression to the mean. The treatment effects would be
underestimated if, as some of these studies have found, there is a decrease in target behavior or target
collisions at control sites that is due to spillover effects. To illustrate, consider the following numerical
example:

Before
After

Red light violations
on treated sites

Red light violations on
control sites (with no
spillover effects)

100

140

64

112

In a treatmen t com parison design, one first calculates that 100×112 /140 = 80 violations would have occurred
on the treated sites in the after period had the treatment not been implem ented. Since 64 materialized, the
treatm ent is then c orrectly estim ated to have reduc ed re d light violations b y [100 × (80-64)/8 0] = 20% .
A ssum e now that, contrary to our assumption of no spillover effect, some of the treatment effect indeed spilled
over to the control sites and therefore 98 violations were observed in the after period (instead of 112). One
wo uld now estimate - erroneously - that 100×98 /140 = 70 violations would have occurred on the treated sites
had they not been treated. The effect of the treatment is now estimated - incorrectly - to be [100 × (70-64)/70]
= 8.6 %!
Conversely, the treatm ent effects would be overestimated if there are migration effects which result in an
increase in target behavior or collisions accidents at the control sites.
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The empirical Bayesian approach prop ose d for the B C evalua tion avoids these difficulties with respec t to
collision effects since it does not require the use of control sites to account for regress ion to th e mean.
How ever, this difficulty rem ains for the evalua tion of traffic c onflict and obs erva ble driver violation effects
because, for these, a treatment com parison design is planned.

6.5

Measurement of general effects over and above spillover effects

Measurement of general, or province-wide, effects over and a bove spillover effects appears not to have been
done in the past. This is apparently because the untreated sample of signalized intersections in a wider area
is often used as a control group to assess background trends in collision data, under the assumption that the
general effects over a large area are likely to be insignificant if the ISC sites are well publicized.

6.6

Evaluation measures used

S om e studies examine the effects on red-running behav ior; fewer studies have evaluated the effects on
co llisions, and even fewer have looked at both. North American programs have tended to be small in size
which m ight ex plain why there is little North Am erican evidence on collision effects. Conflict studies are rare
as are studies of observable driver violations. Thus, the ICBC’s use of these measures for the evaluating ISC
is unique and com m endable since the info rm atio n from these stu dies is useful fo r link ing crash effects to
chang es in behavior.

6.7

Target behavior and target collisions

6.7.1

Target behavior

The literature suggests that most red encroachments are short in duration while a few are so long that they
cannot be attributed to any decision-making at the onset of amber (See, e.g., Baguley, J. C.,1988 which found
that betwe en 87-100% of a ll encroachments were less than 5 seconds). The literature also suggests that the
large majority of red-encroachme nts that are less than, say, 3-5 sec ond s, do not lea d to serious co nflicts
because of the safety buffe r bu ilt into the signal timi ng. This suggests that the target behaviour should be
enc roac hm ents that are longer than the sum of the all red interval and the time for the 85 th percentile of drivers
to reac h the first conflict po int. Measurem ents o f the changes in target behaviour should be so conducted as
to isolate these encroachments.
6.7.2

Target collisions

It is common to assess the effects on collision types that are likely to be affected by ISC. Based on the
literature, the principal effect of ISC on collisions is between straight through vehicles from adjacent
approaches (i.e., those which intersect at 90 degrees), on collisions between straight through and left-turning
vehicles and on rear-end collisions. The ICBC evaluation will be on the right track as long a s it is pos sible to
isolate the effects on these different crash types.
The other issue in defining target collisions is whether came ra and non-camera approaches should be
analysed separately for implem entations such as ICBC’s where all approaches are provided with warning
signs but the cam era is only on one approach. Generally, it has been found that the effects on camera and
non-cam era approac hes are sim ilar. Howeve r, we caution that this finding m ay not be generally applicable
because safety effect of ISC has been foun d to depend on factors that may be different for camera and noncam era approaches. These factors include the frequency of red-running and related collisions and the
frequency of rear-end collisions. In fact, if a non-cam era approach had a high frequency of rear-end collisions
and a low frequency of red-running collisions, a warning sign on that approach could result in a deterioration
in safety.
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7.0

VALIDITY OF PROGRAM GOALS AND OBJECTIVES

Based on ICBC ’s literature review and our review of the research undertaken in other jurisdictions, the stated
goal of the ISC pro gram in BC “to reduce crashes by at least 17% at the 120 signalized intersections after one
full year of operation through a reduction in red light running violations” appears to be optimistic. The report
entitled Literature Review for Intersection Safety Camera Program states that the reductio n in righ t angle
collisions in the studies reviewed varies between 30% and 50%. However, these reductions are offset by a
25% to 60% increase in rear end accidents. Given the strong possibility of regression to the mean
exaggerating the red uction s in right angle collisions and considering that signalized intersections tend to have
many rear-end collisions, it is impossible to conclude on the basis of the literature that there is a net positive
effect on total collisions. The ICBC Literature Review recognizes this in stating that “The programs are less
effective in reducing collisions than red light running incidents” and that “Although most studies revealed net
redu ctions in total co llisions, the y tende d to be statistically insignificant”.
Our examination of the available literature revealed that there have been several safety evaluations of ISC
but only very few can be reg arded as th orough and credible on the basis of the documented results.. One of
the m ore credible studies, an evalua tion of the V ictoria, A ustra lia ISC prog ram (Andrea sse n 19 95), p oints to
som e of the difficulties in citing the results of other evaluations. The rep ort concludes that “there has been no
demonstrated value of red light cameras (RL C) a s an effective coun term eas ure a t the sites stu died”, but hints
that the lack of a positive safety may be due to the fact that the sites studied tended to have few red-running
related accidents to begin with. The report provides a good critique of other Australian studies and one
sum m ary of them by Zaal (19 94). It is suggested that it is difficult to compare or amalgamate the results of
different studies because of the relationship betwee n pre-treatm ent accident history and the safety effect of
ISC. Andreassen further cites a number of issues that affect the credibility of the results of the previous ISC
studies. Among these are:
!

!
!
!

!
!

Incorrect interpretation of ch i-squared ana lyses in s tating that res ults are statistically
significant, an error comm itted in a Victoria study by South et al. (1988) and a Sydney study
by Maisey (1981).
Citing res ults with out indicating that the y are statistic ally insignificant, a s Z aal did in citing the
results from Sou th et al..
Se lectively citing results, as Zaal did in citing the reduction in rear end accidents the year
after installation of RLC and ignoring the increase the following year for the South et al. stud y.
The possibility of regression to the mean affecting the results, as may be the case for a study
by Hillier et al. (1993) of the Sydney program, for which the frequency of adjacent approach
accidents at the treatment sites was larger than that at the control sites.
Ignoring the effects of other changes made at ISC sites suc h as adjustm ents to signal timing
as was the case for the Adelaide program.
Inco nsistenc ies in the definition of target accidents

The optimistic program goal of reducing crashes by 17% at the 120 signalized intersections makes it all the
m ore importa nt that sites b e ca refully selected to ensure the maximum possible safety benefits. Furthermore,
if the crash effect is in fact much sm aller than the 17% hoped for, then it is possible that this effect would not
be statistically significant because the sample size of collisions may not be large enough to detec t a sm all
effect.
One option to the current program goal is to reduce the claim cost of crashes by a certain percentage (e.g.
20% ). Such a goal is more defensible because past research has demonstrated that red light running related
crashes are m ore severe and costly tha n re ar end crashes. As a re sult, the program should easily be able
to achieve a reduction in the claim cost of crashes even if a net reduction in the number of intersection
accidents is not achieved.
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IV.

ASSESSMENT OF PROGRAM DESIGN/IMPLEMENTATION

This chapter provides finding s an d co nclusions reg arding the des ign an d im plem enta tion of the ISC.
Because the pro gram has only been re cently im plem ented, an exten sive analysis of program implementation
and its impact on program effectiveness is premature. Consequently, the primary focus of our a nalysis is to
conduct a preliminary assessment of the potential impact of program design on program effectiveness. The
primary methods that we have employed to assess the potential impact of program design on program
effectiveness are a comparison of the program design with red light camera programs in other jurisdictions
and interview s with staff and stak eho lders of the ISC .

1.0

SURVEY OF PROGRAM STAFF AND STAKEHOLDERS

T o obtain fee dback regarding the design and im plem entatio n of the IS C, a to tal of 32 intervie ws were
conducted with key program staff, police, representatives of comm unities that have already installed
intersection safety cameras and other stakeholders. The following paragraphs sum m arize the major findings
resulting from these interviews.
1.

The re exists a high degree of s upport for the ISC by the comm unity representatives and other
stakeholders surveyed.

2.

The installation of the intersection safety cameras has been delayed from the initial program
schedule. The initial schedule was to have the program comm ence operations by the end of 1998
and to undertake a detailed evaluation of the program, including an examination of the crashes before
and after installation of the intersection s afety cameras at ten treatment and ten control sites in 1999.
How ever, the first three intersection safety cameras comm enced issuing tick ets only in July, 1999.
Furthermore, cam eras have yet to be installed on most of the treatment sites selected for evaluation
purposes.

3.

The ITCU program staff and representatives of comm unities that have already installed intersection
safety cam eras indicated that the police in the local comm unities are responsible for selecting the
sites for intersection s afety cam eras .
Most of the individuals contacted indicated that the total number of collisions at an intersection is the
primary site selection criteria employed. In some instances, som e consideratio n is given to the type
of acc idents at an intersection (e.g. number of red light running related crashes, right angle crashes,
etc . ) but in other instan ces th is inform atio n is not readily available. ITCU staff provide gu idance to
the local police including the supply of a list of priority sites selected for the program by the study
undertaken by Hamilton & Associates. Another source of information made available to the local
police by the ITCU is analysis undertake n b y ICBC of the number and type of accidents at key
intersections in B.C. In some instances, this information is used by the local police; in other
instances, the local police rely on their experience and the accident data maintained by the local
comm unity.The Ham ilton & Associates report dated February, 1998 provides a list of the 250 highest
priority municipal intersections and the 100 highest priority Ministry of Transportation and Hig hw ays
intersections in B.C . for the ISC . Table 4.1 provides an analysis of the extent to which the priority
locations selected by Ham ilton & Associates have been employed by the loc al police in the
municipalities where the first 10 cameras have been or are to be deployed shortly. As indicate d, s ix
of the ten sites selected to date are not in the list of the 250 highest priority municipal intersections
or the list of the 100 highest priority Ministry of Transportation and High ways intersection s in B.C. O f
the rem aining fou r sites , only one represe nted the highest priority site in the com m unity. For the other
three of the se fo ur sites, there were o ther s ites of highe r priority within the co m m unity.
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TAB LE 4.1
ANALYSIS OF INTERSECTION SAFETY CAMERA SITES SELECTED TO DATE

M unicipality

Richmond

Sites Selected

Ran king in H ighest P riority
Intersections

- #4 Roa d and W estm inister
Highway
- #4 Road and Steveston Highway

Neither sites are included in 250
highest priority municipal
intersections.

Abbotsford

- Harris Road and Highway #11

N ot incl uded i n 100 hi ghest pr ior ity
Ministry of Highways intersections.

Vancouver

- Kingsw ay and Na naim o

Ranked
# 5 of hig hes t p rio rity
municipal sites; 4 Vancouve r sites are
rank ed h igher on the list.

Burnaby

- Kingsway and Gilley
- Kingsway and Royal Oak

Neither site is included in 250 highest
priority municipal intersections.

De lta

- Nordel W ay and 84 th Avenue

No t included in 250 h ighest priority
municipal intersections.

Port Coquitlam

- Lougheed Highway and
Shaughnessy Street
- Mary Hill Bypass and Pitt River
Road

Two sites are ran ke d #2 and #39 in
highest priority Ministry locations;
four sites from Port Coqu itlam are
ranked higher than second site.

Coquitlam

- Barnet Highway and Johnson
Road/Mariner W ay

Ra nked # 23 o f highest priority
Ministry sites; one other Ministry site
in Coquitlam rank ed higher.

Source: Priority Locations for the Intersection Safety Camera Program, February, 1998.
According to the ITCU staff, the prim ary reas on w hy the H am ilton As soc iates list of priority
sites are not being used by some of the local police in selecting camera sites is that they consider the
data use d by H am ilton As soc iates to be out of date and ina ccu rate. The primary criteria used by the
local police in these instances consists of accident data collected by the local m un icip ality and
anecdotal information. W hile some of these com m unities have accurate data on the number and type
of accidents at intersections, many comm unities do not and therefore rely on anecdotal accident
information provided by the police.
4.

The re may exist problems in achieving a high collection rate of the fines issued by the program
because the same method to collect fines is being used as that employed for the Photo Radar
Program .
The problem with the existing collection metho d is that process serve rs are unable to locate and serve
a violation ticket to some of the owners of the vehicles that were photographed as runn ing a re d light.
As indicated in the Ference W eicker & Com pany report entitled Evaluation Asse ssm ent of Pho to
Radar Program, approximately 29% of the total number of photo radar tickets issued to date have not
been paid because they have not yet been served to the owners of the speeding vehicles. A large
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proportion of un paid fines redu ces the credibility and deterrence e ffec t of pro gram s su ch a s Ph oto
Radar and ISC.

2.0

COMPARISON OF PROGRAM DESIGN WITH OTHER JURISDICTIONS

The following paragraphs provide a comparison of the B.C. ISC with similar programs in other jurisdictions
throughout the world. The inform ation on each jurisdiction was obtained prim arily by reviewing Internet
websites and telephone calls with program staff.

2.1

Use of Intersection Safety Cameras In Other Jurisdictions

The first reported use of intersection safety cameras is in Sweden. Between 1972 and 1978, intersection
safety cam eras were insta lled at five m ajor intersections in Stoc kholm (Zaal, 199 4). Intersection s afety
cameras have subsequently been introduced in a number of other European countries including the United
Kingdom, Austria, Belgium, Switzerland, Germany and the Netherlands (Turner, 1999). W ithin Europe, the
United Kingdom emp loys the gre ate st n um ber of intersection safety ca m eras. As indicated in T able 4.2, it
is estimated that the United Kingdom has approximately 36 cameras that are rotated among 254 sites.
The m ost extensive application of intersection safety cameras (i.e. greatest number of sites) is found in
Au stralia. Inte rsection safety ca m eras were first introduced in Australia in 1979 (Zaal, 1994). As indicated
in Table 4.2, 1 00 cam eras are rotate d am ong 446 sites in five Australian state s (i.e. Victoria, New South
W ales, Qu een sland, So uth A ustralia and W estern Australia). There also exists a few camera sites in the
Northern Territory of Australia.
The use of intersec tion sa fety cam eras is relatively new in North America in comparison to other jurisdictions.
How ever, the number of jurisdictio ns utilizin g intersectio n safety c am eras is increasing dram atic ally. It is
estimated that there are over 260 intersection safety cam eras in use in the U.S. The states where there exist
at least 2 0 inters ection safe ty cam eras are A rizona, California, M aryland , New Yo rk, North Carolina and
Virginia. In the U.S ., the employment of intersection cameras is generally within the mandate of the
m unicipality or county.
W ithin Ca nada, B.C. is th e only jurisdiction to undertake a major intersection safety camera program.
How ever, on December, 1998, the Government of Ontario passed legislation to amend the Hig hw ay Traffic
Act to enable municipalities to test and evaluate th e effective nes s of various en forcem ent options to address
red light running. In addition, the Government of Ontario initiated a two year pilot pro jec t in 1999 to assess
the impacts of red light camera systems and stepped-up police enforcement on intersections with a high
incide nce of red light running related collisions.

2.2

Site Selection Criteria

A telephone survey of other jurisdictions undertaken by Hamilton & Associates (May, 1997) contained a
question regarding what are the criteria for installation site selection for intersection safety cameras. As
indicated in Table 4.3, the two most frequent site selection criteria mentioned are red light running related
crashes and right angle accidents.
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TAB LE 4.3
SITE SELECTION CRITERIA FOR AGENCIES INTERVIEWED
Jurisdiction

Site Sele ction C riteria

Nottingham, UK

Red light running related crashes

Vic toria, A ustralia

Red light running related crashes

Essex, UK

Red light running related crashes

So uth Australia

Crash history especially of right angle collisions; must
have more than 4 right angle collisions per year

Sa n F rancisco, C alifo rnia

Righ t angle acc idents

Jackson, Michigan

Right angle accidents and problem intersections

Mesa, Arizona

Accidents, traffic flow and com plaints

Source: Benefit/Cost Review of Red Light Cameras, Technical Memorandum No. 1 - State of the Art Review.
Another report by Hamilton & Associates (February, 1998) referencing??? a review of other jurisdictions
indicated that the principal means for nominating sites has been based either on crash frequency or on the
rate of traffic signal violations.
S om e evaluations of intersection safety camera programs in other jurisdictions provide useful information
regarding the m ost appropriate s ite selectio n criteria. The res ults of these evaluatio ns are sum m arized in the
following pa ragraph s:
1.

Lawson (1991) examined results of research regarding intersection safety camera in Victoria,
Australia and Birminghan, UK and concluded that the greatest benefits come from those sites with
the highest numbers of red light running accidents.

2.

Maisey (1981) evaluated the impacts of intersection safety cameras in W estern A ustralia and
concluded that the prim ary site selection criteria should be hazardous intersections which have a high
incidence of right angle and indirect right angle accidents.

3.

Coxon (1996) indicated that the experience of the New South W ales Road and Traffic Authority is that
the use of crash numbers alone is not a sufficient basis to select red light camera sites.

4.

Hillier et al (1993) conducted an evaluation of red light cameras in Sydney, Australia and concluded
that red light cam era s ites sh ould be cons trained to loc ations with a clear history of red light running
related cras hes and not applied throu gho ut the traffic s ignal netwo rk as an acc ident preventio n
countermeasure.

5.

Andreassen (1995) conducted a study of the long term effect on accident types of red light cameras
at 41 signalized intersections in Melbourne. He concluded that the original choice of the red light
camera sites must be questioned. Three quarters of the sites had initial annual frequencies of two
or less reported “adjacent approaches” accidents. He also concluded that low frequency sites are
not good candidates for testing the effectiveness of accident countermeasures.

The evaluations referred to above indicate that the primary site selection criteria should be either red light
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running or right angle accidents a nd that the tota l num ber of accidents is not a sufficient criteria for selecting
camera sites.
As indicated previously, Hamilton & Associates were engaged to select the 250 highest priority municipal
intersections and the 100 highest priority Ministry of Transportation and Highways intersections in B.C. for the
ISC. The prioritization method employed by Ham ilton & Associates to select the sites for intersection s afety
cameras is as follows:
!
!
!
!

100 points a re assigned fo r ea ch righ t angle collision that results in a fatality.
Other fatal crashes at the intersection are assigned 50 points each.
Other right angle collisions are assigned 20 points each.
All other crashe s are ass igned 4 points e ach .

As indicated above, right angle as well as other types of collisions are considered in the prioritization of sites.
These site selection criteria contrast with most other jurisdictions which use either right angle or red light
running related collisions as the sole site selectio n criteria. Fu rtherm ore, th ese criteria are only a guideline
as the loc al police in B.C . have prim ary res pon sibility for selecting the camera sites. As demonstrated
previous ly, six of the ten sites selected to date are not in the list of the 250 highest priority municipal
intersections or a list of the 100 highest priority Ministry of Transportation and Highways intersections in B.C.
as selected by Ham ilton & Associates. Therefore, there does not appear to exist a high degree of compliance
with the priority sites selected for the prog ram . According to the staff and stakeholders interviewed, the
primary criteria used by the local police is the tota l num ber of collisions and considerably; less em phasis is
given regarding the type of collisions in selecting the mo st appropriate sites for the inte rsection s afety
cameras.

2.3

Ratio of Sites to Cameras

Th e ratio o f the n um ber o f sites to the n um ber o f intersection safe ty cameras varies considerably from one
jurisdiction to another. The United Kingdom rotates the intersection safety cameras am ong a considerably
greater number of sites than any other jurisdiction. As indicated in Table 4.4, the ratio of sites to cameras
in the U nited K ingdom is app roximately 7.1.
TAB LE 4.4
RATIO OF SITES TO NUM BER OF INTERSECT ION SAFETY CAMERAS
Jurisdiction

Number of
Cameras

Number of
Sites

Ratio of Sites
to Cameras

36

254

7.1

Au stralia

100

446

4.5

United States

260

312

1.2

30

120

4

United Kingdom

B.C. (proposed)
Source: Ference Weicker & Company

In Australia, the ratio of number of sites to cameras is approximately 4.5 which is sim ilar to that proposed in
B.C. whereby 30 cam eras will be ro tate d am ong 120 sites. T he pro posed ra tio in B.C. is also with the
guidelines recomm ended by Lawson (1991) which are that the ratio of sites to actual cameras not exceed 6
to 1 to produce the most cost effective coverage of intersections while maintaining a high level of general
deterrence.
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In the United States, the ratio of sites to cameras is only 1.2 which is much lower than other jurisdictions
throughout the world. Th is is becau se, in s everal loca tions in the U .S., the intersections safety came ras are
not rotated at all but are used at only one site.
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V.

SUMMARY

This chapter provides an overall assessment of the evaluation plan and ou r k ey c onclusions and
recommendations to enhance the evaluation of the ISC.

1.0

OVERALL ASSESSMENT

Considerable res ources are being devoted to conduct a n evaluation of the ISC . This is ve ry com m endable
in an era when objec tive evalu atio ns of safety m easures are rarely undertaken but m akes it all the m ore
important that the evaluation be thorough. This assessment of the ISC raises some issues with respect to the
overall methodology, the site selection pro cess and the base line data collection . The hope is that tim ely
adju stm ents can be made to the implementation of the program, the data collection instruments and
evaluation m etho dology in order to ensure that the program achieves the greatest possible benefits and, as
important, that the credibility of the evaluation showing these benefits will be such as not to cast any doubt
on the res ults.

2.0

CONCLUSIONS

The key study conclusions are as follows:
1.

Insufficient prio rity is placed on the incidence of red running related collisions in the selection of sites
for cam era location s. The c riteria us ed b y the local police who have prim ary res pon sibility for site
selection does not appear to be the incidence of red running related collisions in most cases due to
the lack of data and the analytical resources to select the most appropriate camera sites. Instead,
the primary criteria that appear to be used by local police is the total num ber of collisions at an
intersection.
Although little use is made by the local police of the list of top priority locations developed by Ham ilton
Associates for the ISC, we document some concerns about this selection process in order to provide
feedback to future program evaluations. W hile the Hamilton Associates study does consider the
incidence of red running related collisions in the selection of camera sites, all other types of collisions
are also considered. W e are c onc erne d that rear-end collisions ac tually get positive p riority points
in the site selection pro cess . W hile this point allocation is supported by conflict measurem ents in the
BC pilot study, it is contrary to conventional wisdom and indications from the ICBC literature review
that ISC results in an increase in rear-end collisions. Thus, if an intersection is in the high collision
group as a resu lt of a relatively high inc idence o f rear-end co llisions, the n IS C co uld result in an
overall increase in collisions at that inte rsection . W e note several intersection s m ay be in this
categ ory, inc lud ing the vast majority of the high priority provincial road intersections. W e are also
concerned that traffic volume could not be included in the site selection criteria used by Ham ilton
Associates since an intersection could be in the high collision group strictly because of high volume
and not becaus e of a history of red-running behaviour. As noted in the evaluation plan (page 16) that
“tra ffic volum es typically account for between 50 and 70 percent of the variation in collision
frequenc y”.

2.

The site selection pro cess prio ritizes intersections as a whole rather than specific approaches. The
idea is that all approaches will be signed to warn drivers of ISC enforcement but only one approach
will be fitted for the camera. This is a concern because, at a given intersection, red running behaviour
might be prevalent on one approach but not on others. T he effect of signing all approaches m ay, in
som e cases, be counterproductive in view of the potential for increasing collisions (rear-end ones)
on a ppro ach es w ithout a high incidence of red -light run ning.
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3.

The ten control sites for the program evaluation are selected from adjacen t interse ctions “to m inim ize
observer bias an d correct for time trend effec ts”. Given the possibility of spillover and/or migration
effects, the use of adjacent sites as control could lead to large errors in the estimation of program
effects.

4.

Restricting the collision-based evaluation sam ple to the Richmond and Van cou ver inte rsections with
available traffic counts increases the likelihood that the results would not be statistically significant
depending on how many treated sites will be omitted from the evaluation. In addition, any conclusions
drawn about the effect of the program would only be applicable to the intersections in these
jurisdictions – wh ich de feats the purp ose of the evaluation.

5.

W e are concerned about the validity of the process by which traffic conflict measurements are
obtained. This concern is prompted by a dramatic reduction in rear-end conflicts that materialized for
a pilot application to three BC test intersections – a result that is counterintuitive in view of the
conventional wisdom that ISC can result in an increase in rear-end collisions.

6.

The evaluation plan for the program indicates that collision migration will only be investigated if there
is evidence of traffic migration. This plan ignores the reality that collision migration can occur as a
result of co m pen sato ry behaviou r – drive rs increas ing risk -taking at nearby intersection s to
compensate for time lost by stopping at a treatment intersection because of ISC.

7.

Given the po ss ibility of a strong relationship between safety effects and the collision history in the
before period, and the poss ibility of spillover and migration effects that depend on the treatment
inte nsity, it stands to reason that the results would only be applicable for implem entations similar to
the one being evaluated, i.e., if the sites are selected using the same criteria and the treatment
intensity is similar.

3.0

RECOMMENDATIONS

The following paragra phs provide our recomm endations to enhance the evaluation plan for the ISC. The
recomm endations are divided into two sections. The first section contains recomm endations of a higher
priority that are critica l to the va lidity of the evaluation plan. The second section contains recomm endations
that would enhance the existing evaluatio n plan but are not s o im portant as to threaten the validity of the
evaluation.
High er Priority
1.

W ith regard to the site selection process, higher priority should be given to installing
intersection safety cameras only on approaches where a high incidence of red light related
collision s ha s be en verified.
If intersection cameras are not located at approaches with a high incidence of red light related
collisions, an objective evalua tion of the program cou ld find a neg ative safety impact.

2.

A careful review of sites should be undertaken of the sites that are to be used for control and
for the examination of spillover and migration effects.
Given the possibility of spillover and/or migration effects, the use of adjacent sites as control could
lead to large errors in the estimation of program effects.

3.

Rather than restricting the collision-based evaluation sample to the Richmond and Vancouver
intersections, all treated intersections should be evaluated for th e co llision ana lysis
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component of the program evaluation.
W here rou tine traffic cou nts are not available, special traffic counts, which are relatively inexpensive,
should be undertaken as part of the evaluation.
Low er Priority
4.

ICBC sho uld carefu lly review the co nflict m easu rem ent and analysis pro ced ures to en sure
that the potential for observer bias is minimized.
W e understand that some data has already been collected for the “before” period. Ho we ver, it would
still be in order to improve the processes for measurem ents and analysis that remain to be done.

5.

Warning signs should not be placed o n intersection s app roach es w ith a low incidence of red
running beh avio ur.
One option to be considered is that warning signs only be placed on approaches where a high
incidence of red-running behaviour has been verified.

6.

The evaluation plan should recognize that collision migration can occur as a result of
com pen sato ry beha viour – d rivers increasing risk-taking at nea rby intersections to
compensate for time lost by stopping at a treatment intersection because of ISC.
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EXECUTIVE SUMMARY
Purpose of Study
The purpose of the study is to provide a "second opinion" regarding ICBC's evaluation of the Enhanced
Imp aired Driving Roadch ecks program , popularly referred to as “Cou nterattack”.

Method of Study
To undertake the study, we first conducted a detailed review of the doc um ents prep ared by ICB C re lating to
the evaluation of the Enhanced Impaired Driving Roadchecks program. Next, to compare ICBC's evaluation
practices with those employed in other jurisdictions, we conducted a literature search and contacted leading
researchers to obtain available reports and evaluations of similar impaired driving roadcheck programs in other
parts of the world. W e ultim ate ly chose to exam ine m ate rial from Toronto (Vin gilis et al, 1980), Australia
(Hom el, 1990), Tennessee (Lacey et al., 199 9) an d North Carolina (Foss et al., 1997). The basis for choosing
these evaluation methodologies for comparison with ICBC practices is that the questions asked are similar
to those addressed by ICBC and that the evaluation methodologies are of a high quality. The evaluation
methodologies used by ICBC compare favourably with these evaluations. W e also compa red IC BC 's
evaluation m eth odologies to the res ults of a m eta -analysis of studies on the control of alcohol-impaired driving
over a thirty-year period (W agenaar et al., 1995). This review identified 6,500 studies of which 125 were
reviewe d in detail.
To assess the poten tial impact of program implementation on program effectiveness, we conducted interviews
with ICBC staff, police, municipal representatives, and stakeholders. We also undertook a comparison of the
program design and implementation methods with similar programs in other jurisdictions. To undertake this
comparison, we conducted telephone interviews with program m anagers and law enforcement representatives
of leading jurisdictions to determine the methods employed to implem ent impaired driving roadchecks in each
jurisdiction. W here possible, we obtained from these representatives comparative performance indicators for
their respe ctive program s.

Conclusions
Overall, we are impressed with the magnitude of the Enhanced Impaired Driving Roadchecks Program
(EID RP ) and the efforts which we re un derta ken to evalua te it.
Sa m ple sizes, with one minor exception, were large enough to detect a meaningful effect of EIDRP on
drinking-related crashes. For the most part, the statistical methods used to evaluate the results were
app ropriate and could answer the question as to whether EIDRP resulted in reductions in these crashes. W e
have some concerns about the use, in the Fleming and Mercer (1997) analysis, of the surrogate crash group
(young men aged 21-40, involved in single-vehicle injury-crashes at night on weekends) to represent changes
in all drinking driving crashes. W e suggest some additional analysis to verify the representativeness of this
group in reflec ting ch ang es in a lcohol-im paired ac cidents. W e recom m end some slight modifications and
some clarifications. These are detailed in the recomm endations section.
So far as the methods used to estimate the num bers of alcohol-related crashes in later studies (Mercer and
Fleming, und ated ) we have ex pres sed con cern over the m etho ds u sed to estimate the nu m bers in the
population and have suggested alternative strategies.
The evaluatio n m eth ods used by ICBC were consiste nt w ith th ose used in m any studies, including sim ple
descriptive statistics, simple tests of significance, and interrupted time series analysis. The ICBC reports have
made an important contribution to assessment methodology in the way that they have used time series
analysis. Com pared to those reported in an Australian study by Hom el (1990), the analyses conducted by the
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staff of ICBC appear stronger. They have been able to control for other factors, such as seasonal effects on
crash rates, that may be changing during the same time as enforcement-related changes in the prevalence
of drinking-driving.
The ICBC reports also are unique in examining crash costs. Although we found information from Tennessee
describing detailed costs associated with drinking and driving (NHTSA website), most investigations have
examined only crash frequency. Thus these reports provide significant new knowledge useful in assessing
the cost-effectiveness of major traffic safety initiatives in other jurisdictions throughout the world.
Overall, we conclude that the evaluation demonstrates that the Enhanced Impaired Driving Roadchecks
Program has resulte d in a decrease in crashes of a type known to be associated with a high prevalence of
drinking drivers. However, there are a number of statistical con cerns w hich sho uld be add ressed in orde r to
accurately estim ate the size o f the re duc tion in drinking-driving ac cidents, as well as the associated
cost-benefit ratio. Some of the assumptions used to arrive at the estimates should be tested, perhaps by
seeing wheth er sim ilar e ffe cts can be seen in claims related to fatal crashes. In addition, specific issues, such
as the us e of w eighted estim ates , m eas ures of traffic volum e, etc. need clarification.

Key Recommendations
There are three areas in which we have recomm endations:
!
!
!

Statistical concerns and clarifications
A sum m ary report
Future studies

Statistical Concerns and Clarifications
W hile we were impressed with the extent of the evaluation, our review uncovered a number of statistical
concerns which should be address ed in order to incre ase con fidence in th e res ults of the evalua tion an d to
more accurately determine the size of the effect, and therefore the cost-benefit ratio. These are as follows:
1.

In each of the roa dside surve ys, b asic data was collecte d fo r ea ch vehicle pulled over before the
driver consented to participate in the survey. These data (e.g. sex of the driver, type of vehicle, tim e
of day, number of passengers) can and should be used to compare consenting drivers with
non-consenting drivers for reassurance that consenting drivers are reasonably representative of all
drivers stopped. This is needed because only a small percentage of drivers had BAC's over 50 mg%
and consequently a large percentage of refusals am ongst suc h drivers could distort the estimate of
the prevalence of drinking drivers.

2.

Evidence should be sought to verify that the surrogate group of crashes analysed in the Fleming and
Mercer (1997) study ad equ ately represents the crashes of all drink ing drivers. Since the surroga te
group includes young m ale drivers only, th e analysis can re liably verify only that cha nge s in su rrogate
crashes reflect changes in prevalence of drinking and driving amongst young males.

3.

Alternatively, changes in other claim types should be examined as was done in New South W ales
(Hom el, 1990). Althou gh n ot shown in that pape r, change s we re reporte d to be co nsistent, whether
a su rrogate group of crashes, total fatal crashes, or crashes where the driver could be shown to be
impaired, were used.

4.

Evidence should be presented to back up the contention that half of the surrogate crashes are alcohol
related.

5.

Evidence should be pres ented to back up the contention that m ore than 19% of drivers mu st have
see n roa dch eck s in order for the prog ram to be effective.
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6.

The basis for the estimation of traffic volumes should be m ade clearer. Alth ough weighting is
described in the roadside survey reports, and tables refer to we ighted data, the m etho ds u sed to
weight and how the data should be interpreted is not clear. In particular, were the sampled vehicles
and the ratio of sampled vehicles to the total number of vehicles pas sing the site (i.e., the sampling
fraction) used to derive estimates of numbers of HBD drivers in traffic at each site? This is important
because using weighted rathe r than unw eighted data m ay distort the powe r of the statistica l test,
inapprop riately cha nging the likelihoo d of o btaining a statistically significant resu lt.

Sum mary R epo rt
Given the extent of the evaluations of the Enhanced Impaired Roadchecks Program, the number of repo rts
written about the m , and the contributio n they m ake to im proving assessments of drinking and driving
programs, a summ ary report is highly recomm ended. We suggest that the following should be included:
1.

A brief histo ry of Coun terattack in its variou s m anifestation s in British Colum bia.

2.

An indication of the growth of the program both in terms of the number of municipalities participating
and the duration of th e pro gram eac h year.

3.

A description of measures of implem entation; i.e., num bers of road check hours, numbers of vehicles
passing, num bers of vehicles stopped , num bers of ch arge s m ade , and how the valu es of these
m eas ures have ch ang ed o ver tim e.

4.

A description of d ifferences in charge frequency by m onth, d ay of the week, and tim e of da y in
m unicipalities tha t have had the program for several years .

5.

An examination of year-to-year changes in the same com munities. Programs in "new" comm unities
may have a bigger impact than in "old" comm unities.

6.

A determination of the relationship between charges laid and traffic crashes or insurance claims for
crashes in each m unicipality. F or a given level of road check activity, does a low level of c harges laid
correspond to a reduced number of crashes?

7.

Information concerning how the discrim inant rule was developed to identify claims involving impaired
driving and other claims.

8.

Information on the methods used to develop estimates of crash frequency and cost for the total
population. These m ethods will be valuable to researchers in other jurisdictions; while many
jurisdictions do not have access to insurance claims data, those that do will be able to use and
poten tially extend these methods. Other mechanisms for estimating costs, beyond those norm ally
assessed in insurance, may be included in future studies. To begin this process, the methods
developed for these studies should be clearly described and published.

9.

Desc riptive sta tistic s only, rather than statistical tests where there are small numbers of observations.

The important contributions made by the ICBC reports to assessment methodology with regard to interrupted
tim e series analysis and with regard to examining crash costs have provided significant new knowledge,
relevant not only to British Columbia but to other jurisdictions contemplating such a program. A summ ary
report would greatly assist in making these contributions more widely known.
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Future Studies
The evaluation work we have reviewed is most worthy and should be expanded in the future to address the
following:
1.

A program design is required that allows researchers to determine the optimal schedule for EIDRP
in terms of vehicles stopped per week and weeks of enforcement per year to maintain a low
prevalence of drinking drivers.

2.

The m ethods that were us ed to select sites for the drinking driver surveys should be reconsidered.
Although there is an element of randomization in the selection of segments of ea ch com m unity in
which to locate the site, there appears to be much opportunity for bias in the selection of the sites
themselves. The estimated prevalence of drinking-drivers will be inflated if, for example, sites near
bars are m ore likely to be selected than other sites. Onc e the segm ent of the city is selected, a "dart
on a map" approach could be used to randomly identify a location, and then the nearest suitab le site
(e.g., with adequate parking, etc.) to that location could be selected. More information about the
characteristics of the sites, s uch as s urround ing land us e, type of road, etc. wou ld p rovide
reas suranc e ab out how repre sen tative the y are likely to be.

3.

ICBC should reconsider its clustered sam pling plan wherein sites are only visited once for a one or
two week period. Sites should be visited on more than one occasion under different circumstances
(e.g., time of day, day of week). The aim of these changes would be to m ak e the re sults m ore easily
generalisable, and modify the effects of clustering.

4.

In exa m ining the im pac t of EID RP on crashes , other surrogate crashes or all crashes should be
considered and ana lysed beca use of the pos sibility of different impacts according to age. Fleming and
Mercer (1997) report substantial differences in response to the threat of increased enforcement by
age, with younger drivers much m ore likely to use designated drivers, or "pile into taxis" (P. 10) than
older drivers. W e are less concerned than the authors seem to be that some o f the change in
num bers in the surrogate group may not be alcohol-related than that the surrogate group may not
adequately represent other drinking drivers. Restricting the analysis to crashes involving younger
drivers lim its the findings to those drivers .

5.

ICBC should consider conducting a survey that collects BAC values from drivers, not just at times of
m ode rate weather, but in mid-summ er and mid-winter. Such a survey is needed if one wishes to
know the preva lence of d rinking an d driving in the pop ulation as a who le. Argum ents are m ade as to
whether there is more or less drinking in summ er during vacation periods or in winter but data across
the yea r are nee ded to be certa in.

6.

In subsequent surve ys where BAC values are collected in conjun ctio n with a rou tine roa d check , it
may be poss ible to te st h ow well police are able to identify genuinely impaired individuals, as was
done in North Carolina. A system, that can reliably identify those above the legal limit and those who
are not, will enhance the Counterattack Program and strengthen its ability to further reduce the
number of alcohol-related crashes in British Columbia.

7.

The app ropriate tes ts o f significance should be used. As an illustration, the statistical significance of
the prevalence of driving at different BAC levels should not be analysed using multiple z tests but
rathe r with a single chi sq uare test.

8.

The discriminant function for identifying crashes likely to involve impaired driving and other crashes
should be validated using data not used in its development. This may already have happened but it
is not clear in the material that we were given.

9.

W e are concerned about the reasons for suspiciously high rates of reporting awareness of
roadchecks in roadside surveys. Ques tions should be included in future surveys to help determine
why drivers m ight errone ous ly report p reviou s ex perience with roadc hec ks.
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1.
1.1.

INTRODUCTION

Purpose of Study

The purpose of the study is to provide a "second opinion" regarding ICBC's evaluation of the Enhanced
Imp aired Driving Roadch ecks Program , popularly referred to as “Cou nterattack”.

1.2.

Method of Study

To undertake the study, we first conducted a detailed review of the documents prepared by ICBC relating
to the evaluation of the Enhance d Imp aired Driving Roadch ecks Program. The following docum ents were
review ed a nd a re the bas is of our as ses sm ent:
!

Roadside Breathtesting Surveys to Assess the Impact of the Enhanced CounterAttack
Program. Final Report. D.J. Bierness and R.D. Foss. Submitted to the Insurance
Corporation of British Columbia, January 1996.

!

ICBC Roadside Breathtesting Survey: Final Rep ort. D. Bierness , R. Foss , M. des
Groseiller. Submitted to the Insurance Corporation of British Columbia, January 1999.

!

A Cost/Benefit Analysis of a 5-month Intensive Alcohol-impaired Driving Road Check
Campaign. G.W . Mercer, P.J. Cooper, L. Kristiansen. Proceedings of the 40th Annual
Meeting, Association for the Advancement of Automotive Medicine, October 1996.

!

Enhanced CounterAttack: Results from a 6-month Impaired Dr iving Roadcheck
E nfo rc em ent Campaign, June 6 - December 6, 1996. Prepared for ICBC by Z. Fleming
and W . Mercer, August 1997.

!

Enhanced CounterAttack: Results from a 30-week Impaired Driving Roadcheck
Enforcement Campaign, June - December, 1997. Prepared for ICBC by Z. Fleming and
W . Mercer (no d ate).

!

1998 Enhanced Counterattack Campaign. Prepared for ICBC by Z. Fleming and W .
Mercer, January 2001.

To compare ICBC's evaluation practices with those employed in other jurisdictions, we conducted a
literature search and contacted leading researchers to obtain available reports and evaluations of similar
im pa ired driving roadcheck programs in other parts of the world. Appendix 1 provides a comprehensive
list of the repo rts an d other do cum ents that were review ed a s pa rt of this ass ignm ent.
To assess the potential impact of program implementation on program effectiveness, we conducted
interviews with ICBC sta ff, p olice, m unicipal re presentatives, and stak eholders. We also undertook a
comparison of the program design and implem entation methods with similar programs in other
jurisdictions. To undertake this comparison, we conducted telephone interviews with program m anagers
and law enforcement representatives of leading jurisdictions to determine the methods employed to
implement impaired driving roadchecks in each jurisdiction. W here possible, we obtained from these
represe ntatives co m para tive perform anc e indicators for the ir resp ective prog ram s.

1.3.

Report Outline

The next chapter provides a brief profile of the Enh anc ed Im paired Driving R oad che cks Progra m . Chapter
3 con tains a n as ses sm ent of the evaluations of the program, while Chapter 4 contains an assessment of
the m etho ds u sed to im plem ent the pro gram . The last chapter s umm arizes the study conclusions and
recom m end ations rega rding the evalua tions o f the E nha nce d Im paired Driving R oad che cks Progra m .
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2. PROGRAM PROFILE
This chapter provides a brief profile of the objectives, rationale, and activities of the Enhanced Imp aired
Driving Roadchecks Program.

2.1.

Goals and Objectives

The goal of the Enhanced Impaired Driving Roadchecks program , as stated in the 1999 project overview,
is to reduce alcohol-related crashes by 15% - 30% within participating jurisd ictions during campaign
months.

2.2.

Prog ram Ra tion ale

As reported in the document entitled Results of a 30-week Impaired Driving Roadcheck Enforcement
Campaign, June - December 1997, impaired driving has serious social and fiscal consequences for British
Columbians. During the past decade, British Columbians experienced an average of 112 homicides per
year. By comparison, approximately 160 individuals were killed and another 4,914 were injured in alcohol
related crashes each year during the sam e period. Impa ired driving acco unts for alm ost half of all fatal
crashe s an d co sts IC BC policyho lders betw een $28 6 to $386 m illion p er year in prem ium dollars .

2.3.

Background

Drinking Driving Counterattack police road checks were first set up in Decem ber 1977, and at the time,
was Canada's first major anti-drinking and driving initiative. The enforcement aspect of these initial
campaigns were supplied by police time and paid for by the police themselves. The Counterattack
campaigns were held during the holiday season until 1984 when encouraging results led to the
introduction of spring enf orc em ent c ampaigns. In 1995, a special five month enhanced impaired driving
road check enforcement campaign was announced and BC becam e home to the longest and most
intensive impaired drinking road check campaign in North America. As documented in a presentation to
the International Insurance Society in July 2000 entitled The Insuran ce Co rpo ration of British C olum bia's
Revo lutionary Approac h to Risk Ma nagem ent within a Social Respon sibility Framew ork, the 1995
campaign initially involved 10 independent (non-RCMP) police forces. The initial success of this Enhanced
Counterattack campaign led to its expansions to 19 jurisdictions in 1996. By 1997, enforcement was
further exp and ed to include su rrounding RCM P jurisdiction s. W ith continued expansion, the campaign
bec am e pro vince -wide by 199 9 run ning from April through to D ece m ber.

2.4.

Program Description

The Enh anc ed Im paired Driving R oad che cks En forcem ent program con sists of three major components:
an enforcement component, a comm unications com ponent and a training component. The following
paragraphs describe the major activities comprising each of these three program com ponents.
2.4.1.

Enforcement Component

The enforcem ent co m ponent of the Enhanced Im paired D rivin g Roadchecks consists of paid police
overtim e to increase the number of police enforcement hours spent on im pa ired driving roadchecks. The
enhanced enfo rcem ent is e nab led thro ugh joint co ntrac t between ICBC a nd various police agencies,
including the RCM P. The fun ding arrangem ent between IC BC a nd the RC MP includes reimb ursem ent for:
·
·

Analytical administrative assistance to process the additional work to administer the project
Eq uipment purchases and vehicle operating expenses directly associated with roadcheck
enforcement
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·
·
·
·

Overtim e rates for personnel to administer shift scheduling, verify data collected, and process
arrested im paired drivers beyond roadch eck o peration hours
Overtim e for communications personnel working at the RCMP 's Operation Comm unications
Centre
Future overtim e incurred by RC MP for charges arising out of the impaired driving roadcheck
ope rations, prim arily for tim e sp ent in c ourt.
En forcem ent overtim e

The police invoice ICBC for the overtime accrued by police personnel and other costs for the enhanced
enforc em ent. T he Police Services Division will transfer funds provided to it by ICBC to th e police who will
distribute the pay earned by its mem bers.
The fun din g formula for municipal police departments is based on an hourly rate for actual enforcement
hours of each officer attending and operating a roadcheck . ICBC pays no othe r costs for participating in
the pro gram . The m unicipal police departm ents invoice ICBC dire ctly.
The operational activities of the program are the responsibility of police, and operating decisions are the
discretion of the participating detachment; however, a shifting arrangement indicating frequency and
length of enforcement is prescribed in the contracts betwe en police and IC BC , wh ich the detac hm ent will
attempt to follow on a best e ffo rts basis. The shifting arrangem ent m ay be m odified by mutual consent of
police and ICB C.
Participating detachments will determine the time and location of roadchecks
recognising that the preferred hours of road check s are between 5 PM and 3 AM at highly visible locations.
Enforcement services performed by police personnel are on a rotating/voluntary overtime basis.
Da ta compilation and analysis for the program is centralised at ICBC. Police have agreed to supply ICBC
with data from road che ck enfo rcem ent, both IC BC fund ed a nd n on-IC BC fund ed. P olice depa rtm en ts w ill
assist ICBC in evaluating the success of impaired driving enforcement by having each roadcheck crew
com plete a data collection form for each day on which roadchecks are operated a nd fa x the form s to
ICBC.
The roadchecks are staffed with four to eight police officers depending on traffic density, an d generally
ope rate between 5 PM and 3 AM, Thursdays through Saturdays. It is understood among police and ICBC
that the preferred hours of operation are between 5 PM and 3 AM at highly visible locations. It is further
understood that this enhanced enforceme nt is provided in addition to current levels of impaired driving
enforcement, and police forces are to em ploy their best efforts to ma intain historical levels of roadcheck
enforcement. As indicate d earlier, a shifting arrangem ent is negotia ted betwe en ICBC and police and is
em bed ded in the contra ct for enh anc ed s ervices.
A 20% visibility threshold constitutes the principal performance m easure for maintaining "critical mass"
awareness of the police road che ck enfo rcem ent activity. This relationship was observed as a result of the
1995 pilot, which found that, with com bined m edia expos ure and visible enforcem ent activity, no
reductions in alcohol related crashes were observed when the number of motorist encountering
roadchecks fell below 20% of the resident population on a monthly basis, irrespective of the number of
Driving W hile Im paired (DW I) charges. Consequently, funding and scheduling for enhanced enforcement
activity is des igned to m eet or exc eed this threshold level. An additional consideration for funding and
scheduling levels is achievement of a benefit-cost ratio of 2 over a two year period. This co nsid eration
biases enforcement toward urban jurisdictions.
As indicated in the table below , the an nua l num ber o f person hou rs spen t on enha nce d roa dch eck activity
increased from 27,566 hours 1995 to a high of 114,610 hours in 1999, while the number of roadchecks
increased from 1,539 to 8,013 . The nu m ber o f vehicles c hec ked also increase d from 1 m illion to 5.5
m illion. During this period, the number of police jurisdictions participating in enhanced impaired driving
enforcement expanded from the initial 10 police jurisdictions to province-wide participation.
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LEVEL OF ENHANCED IMPAIRED DRIVING ENFORCEMENT
Year
1995
1996
1997
1998
1999
Total

2.4.2.

Person Ho urs
27,566
61,925
73,243
113,673
114,610
391,017

# of Roadchecks
1,539
3,155
4,350
8,006
8,013
25,063

# of Vehicles
1,040,606
2,265,915
3,192,812
5,190,656
5,539,631
17,229,620

DW I Charges
4,791
9,975
8,863
12,840
12,979
49,448

Communications Component

Enhanced enforcement is accompanied by a paid media campaign intended to increase public awareness,
increase drivers' perceived risk of apprehension and reduce their likelihood of comm itting an impaired
driving offence .
A major aspect of the comm unications component of the program is a province-wide media program. As
an illustration, for the 1996 Enhanced Impaired Driving Enforcement Roadchecks, media involveme nt
included paid advertising in both print media and radio, as well as earned media coverage.
Discussion of paid and earned media are discussed in two documents entitled Re sults of a 6 m onth
Impaired Driving Roadcheck Enforceme nt C ampaign: June 6 - December 6, 1996 and A C ost/Benefit
Analysis of a 5-Month Intensive Impaired Driving Roadcheck Campaign report. These reports indicated
the follo win g incidence of m edia publicity:
MEDIA PUBLICITY OF ENHANCED IMPAIRED DRIVING ROADCHECKS
Type of M edia
Paid Media - Newspaper
Pa id M edia - R adio
Unsolicited Local Print Media - Articles
Unsolicited Local Print M edia - C olum ns in
Total

1995 Incidence
77
3,088
72
N/A
3,237

1996 Incidence
164
5,808
64
817
6,853

ICBC conducts phone surveys on a reg ular ba sis with a ra ndom sam ple of p olicyholders to ascertain their
views on a number of relevant issues. The results are compiled into monthly and quarterly track ing
surveys. A portion of these surveys contain questions about impaired driving issues, including awareness
of paid advertising and recall of message content, comm unity prevention activities, self-reported drinking
driving activity, awareness of police enforcement activity, and perceptions about the likelihood of being
cau ght.
In June 1998, ICBC also com m issioned a province-wide surve y to examine public attitudes and behaviour
toward impaired driving. Overall, the survey found that many people believed that impaired driving was a
serious problem and supported greater enforcement. It also found that 45% of respondents were aware of
the impaired driving roadcheck initiatives. The same survey also reported the frequency of respo nde nts
having driven within two hours of consuming the following substances in the previous month:
DRIVER CONSUMPTION OF ALCOHOL AND DRUGS
Substance
OTC or prescription drugs
More than 2 alcoholic beverages
Illicit drugs
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The Public Affairs and Corporate Marketing Division of ICBC is responsible for the development and
production of radio and TV advertisem ents that focus on im paired driving. These adve rtisemen ts are
created to reduce the social acceptability of impaired driving and make people more aware of the
consequences of im paired driving. These ads are geared to increasing the impaired drivers' perceived
risk of being caught. Free media time is provided by the BC Broadcaster's Association.
In addition to a province wide media program, some other activities undertaken as part of the
comm unications component of the program are as follows:
·

ICBC Regional Managers mobilise local third party endorsements in support of the impaired
driving roadchecks, and undertake regional and comm unity programs to address impaired driving
(eg. PAR TY - Preve nt Alcohol and Risk -Related Tra um a in Youth).

·

Pu blic education focussing on key issues surrounding impaired driving is undertaken through
public displays, staged community events, and demonstration projects. These include Operation
Red Nose, a program purchased from a non-profit organisation in Qu ebe c, and G et Hom e Sa fe, a
strategy promoting the concept of using transportation alternatives if alcohol is to be part of their
good time.

2.4.3.

Training Component

In support of enforcement, ICBC has also provided police with training and materials on how to recognise
impaired drivers. This component was originally conce ived as a s epa rate p rojec t, but ha s be en ro lled into
the program in 1998. This com ponent of the prog ram primarily funds courses that provide training in the
area of Standardised Field Sobriety Testing (SFST) and the recognition of drug impairment. SFST training
courses funded since 1998 include: 3 five day SFST Instructor Courses and 30 four day SFST Training
Courses. Drug impairment recognition training include courses that lead to certification as a Drug
Recognition Ex pert. Prior to ICBC fun ding, th ere were 56 police offic ers trained in SFST and 25 Drug
Recognition Experts. There are currently 810 police officers trained in SFST and 106 active Drug
Recognition Experts. ICBC has also supplied funding for Datamaster training. Datamaster is a
replacem ent instrume nt for the Breathalyser.
Responsibility for the delivery of drug impairment training is divided as follows:
·
·
·
·
·

2.5.

ICBC is responsible for the cost and development of the initiative, including the funding of police
training.
ICBC is also responsible for public education.
Training of law enforcement officers in Standard F ield Sobriety T esting and D rug R ecognition will
be the responsibility of the E Division of the RCMP.
En forcem ent of dru g im pairm ent legislation is the re sponsibility of the Ministry of Attorney General.
Legislative changes ass ociate d with drug im pairm ent enforcem ent are the re sponsibility of the
Superintendent of Motor Vehicles.

Program Logic Model

Table 2.1 provides the high level program logic model contained in the ICBC docum ent entitled Enhanced
Impaired Driving Roadchecks - Brief Program Description. The program logic model indicated that the
direct outcomes of the program are as follows:
Awareness and Attitudes
·
·
·

Increased awareness
Increased perceived risk
Increased support
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Behaviour
·

Reduced incidence of drinking and driving

The key mid and long term outcomes of the program, as indicated by the program logic model, are as
follows:
Traffic Safety Effect
·
·
·

Reduced incidence of alcohol related crashes
Reduced incidence of fatalities and injuries from alcohol related crashes
Reduced incidence of fatally injured drivers with BAC levels over 0.08 mg%

Effects on Insurance Claim Expenditures
·

Reduction of insurance claims from alcohol related crashes

Cost-Benefit An alysis
·

Benefit: (eg. reduced health care, insurance, and social costs)

·

Cost: (eg. program, motorists' time, negative unintended consequences)

The potential unintended consequences of the program indicated in the logic model include impacts on
courts and likelihood of conviction.
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TAB LE 2.1
ENHANCED IMPAIRED DRIVING ROADCHECKS
HIGH LEVEL PROG RAM LOG IC MODEL
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3. ASSESSMENT OF EVALUATION METHODOLOGIES
3.1

What are the objectives and intended outcomes of the evaluations?

The objectives of each document reviewed are:
•

(Bierness and Foss, 1996) Using roadside breath-testing surveys, to determine the change in
prevalence of n ighttim e drinkin g, early and late in the Enhanced Im paired D riving Roadchecks
campaign ope rated in 199 5. (Note that the resu lts also add ressed the question of drivers’
awareness of the EIDRP)

•

(Bierness et al., 1999) Using roadside breath-testing surveys, to determine the nature and extent
of change in nighttime drinking and driving among m otorists before and after the intensive
enforcement program in 1998. Three comm unities, two with several years of experience with the
EIDRP and one where the EIDRP was introduced for the first time, were compared. The effect of
EIDRP on the new comm unity was a special focus of the descriptive analyses.

•

(Mercer et al., 1996) To determine whether the effect of the EIDRP persists over a long time, what
enforcement is needed, what media support is most effective, and the cost-effectiveness of the
program operated in 1995.

•

(Fleming and Mercer, 1997) Although no formal objective is stated, this report describes the
number of comm unities participating, total police hours, drivers stopped, drivers charged and
estimated reduction in alcohol-related crashes and insurance costs in the 6-month period in 1996
whe n the EID RP was ope rating.

•

(Fleming and Mercer, undated) Again, no formal objective is stated, but the report describes
similar characteristics for the 30-week program in 1997.

•

(Fleming and Mercer, 2001) Evaluation methodology not reviewed.

Thus, the first two re ports foc us on red uction s in the pre valence of d rinkin g drive rs, wh ich is the prim ary
aim of the EID RP. T hese stu dies w ere carried out by the Traffic Inju ry Research F oundatio n in 1995 and
199 8, using very sim ilar techniques in e ach survey.
The rem aining repo rts were c ond ucte d an d written by the staff of ICB C. T hes e rep orts try to re late
changes in the proportions of drinking drivers detected to: changes in surrogate insurance claims and
corresp on din g changes in the number of fatal, injury-producing and total accidents, and the awareness
and support of the program in the population. In addition, these reports present a cost-benefit analysis,
comparing program costs with savings related to the reduction in the numbers of claims and crashes.

3.2

To w hat p opulation do the results app ly?

The target population for the program is, ultimately, all drivers in British Columbia. In theory, any driver
might be stopp ed a t one of the road che cks wh en the pro gram is ope rating; in prac tice, th e res iden ts of
participating comm unities are much m ore likely than others to be so. The number of non-participating
areas is now so small that there is no longer a statistically adequate control in the province (Mercer,
pers ona l com m unication).
The population actually targeted is drivers who are behind the wheel at night on certain days of the week in
participating municipalities. The program operates in the late spring, summ er and fall, so that driving in winter
and in early spring is excluded. Only driving at night (9 pm to 2 am ) on three days of the week (Thursday to
Saturday) has been subject to the EIDRP. The roadside surveys conducted by TIRF in 1995 and 1998
operated for one m ore hour (i.e., to 3 am ) and included W ednesday. The proportions of drivers who have
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been drinking are traditionally higher later in the evening and later in the week, so the yield of drinking drivers
should be greater in these tim e periods.
In attempting to estimate the numbers and costs of crashes prevente d by the EID RP in 199 5 an d 19 96, a
different population was targeted. Because driver impairment is not reliably assessed for many crashes,
the investiga tors chose to look at th e changes in a surrogate group of c laim s (i.e. claim s that are
freq uen tly alcohol-involved accidents). The frequency of crashes and related claims in this ‘surrogate’
group w ere com pared for enforcement areas and non-enforcement areas of British Columbia to assess
the poss ible effe ct of the EID RP .
In orde r to es timate the effect of the E IDRP, it was necessary to assume that crashes in enforcement
areas involved only drivers from that area, and similarly with non-enforcement areas. Alth ough claim s
data do not ex plicitly ide ntify crash location, the location where the claim was m ade was used as an
indicator of location. W hile it is sub stan tially the cas e that m ost accidents involve local drivers, the
population of drivers passing road check sites is not limited to drivers living in the municipality, and
crashe s oc curring in the m unicipality may involve drivers from anywhere in the provinc e.
The methods used to develop estimates of crash frequency and cost for the total population based on the
experience of surrogate crashes were not clearly described. (e.g., Fleming and Mercer, 1997). In the
subsequent paper by the same authors, a different method, based o n linear discrim inant analysis to derive
estimates, has bee n us ed (K uzeljev ic, 199 8). W e ha ve com m ente d on the use o f thes e m ethodologies in
Section 3 .9 of this report an d in an Add end um .

3.3

Does the study involve experimentation, planned observations or a review of
routinely collected data, such as insurance claims, or a combination of these?

The roadside surveys (Bierness and Foss, 1996; Bierness et al., 1999) were planned observational
studies. Th e m etho ds u sed to approa ch d rivers, obtain their cons ent to participate, ad m inis ter the
questionnaire and obtain a breath test are clearly described.
The estimates of reduction in crash frequency and cost (Mercer et al., 1996, Fleming and Mercer, 1997)
were based on reviews and analyses of routinely collected crash and claims data as described in section
3.2, above. The Appendix to the report by Fleming and Mercer (1997) describes a study of the apparent
impact of the 1996 EIDRP program on crashes and claims. Two m ethods are used:
1)
2)

comparison of the proportion of casualty-producing accidents before and after the intervention;
comparison of the observed proportions to what would have been expected had there been no
program in place during the observed tim e interval. Exp ecte d values were derived from a timeseries m odel.

As the authors point out, the first comparison (a) assumes that there are no trends (e.g., seasonal effects)
that affect the frequency of crashes over time other than random variation, before and after the
intervention. The second comparison (b) allows for the effects of seasonal and other changes (e.g., a
decline in reporting, a change in eco no m ic conditions) on crash frequency. The wording used in these
repo rts suggests that proportions are to be compared. Typically in the analysis of such statistical results,
the observed and expected frequencies are compared, not proportions. Further comm ents on these and
other statistical issues are made later in this report, in Section 3.9.

Chapter 3: Assessment of Evaluation Methodologies

Page 9

3.4

How is the sample selected ? Are th ere po ssible sources of bias or selection that
w ou ld make sample mem bers atypical of the population from w hich they come? If
so, what provision has been made to deal w ith this bias?

Sam pling is an issue fo r bo th roadside surve ys conducte d by TIRF. Alth ough two m unicipalities began
with the spring survey in 1995, only one participated in the fall survey that year. The fact that only one
m unicipality could be revisite d in 1995 m ay have affected the strength of the evidence in that su rve y. This
will hap pen in two w ays: first, the total sample size, when limited to drivers available from just one
com m unity will be re duced, and hence the pow er of tests o f significance will also be re duc ed. A s we state
later, sam ple sizes we re ge nera lly large eno ugh to obtain reasonable precision for estimates and
ade qua te power for tests of significance, so the loss of data from one comm unity turns out not to be a
significant pro blem . Se cond, reliance on the experience in just one comm unity will reduce the
gen eralisa bility of the survey findings. The authors of the report acknowledge this (Bierness and Foss,
1996). Merce r et al. (19 96) report som e of the sam e data in their paper bu t do generalize, s aying in their
discussion of the results simply that “drivers’ BAC levels after 5 m onths of enforcem ent we re substan tially
lower than before enforcement.” (P. 291) without qualification or reservation.
The choice of sites for roadchecks in each of the comm unities is clearly a p ote ntia l source of bias in the
prevalence of drivers who have been drinking. The investigators visited the same sites in both spring and
fall so that com parisons by sea son will not be affected by site diffe renc es. The inves tigators were also
careful to stratify drivers by origin of trip, noting (reasonably) that drivers who had left a restaurant, bar or
tavern were more likely to have been drinking than drivers who left other locations; the proportion of
drivers in this situation c learly varies am ong the s ites used for roadchecks. Although the number of such
drivers was modest relative to other trip origins (80-160 drivers in each month’s survey, or 10 -18% ), it is
worth noting that the largest proportions of drivers with BAC levels > 50mg% are in these groups. Road
che ck s located nea r suc h loca tions a re likely to have a disp ropo rtionately large yield o f high BAC drivers.
The fact that the surve y sites were rand om ly selecte d (Bierness a nd F oss , 1996, P. 4) is a great streng th
in de alin g with potential bias in estimating the prevalence of drinking drivers. It is often the case in
observational studies, however, that the initial random selection is corrupted by subsequent selection
factors. In the present case, segments of each municipality were randomly chosen, and within that
seg m ent, a suitable road site was s elected. S uita bility was based on the availability of parking,
characteristics of access and exit roads, permission of the landowner etc. It is not known, but must be
considered, that the se s election ch arac teristics were as soc iated w ith certain kinds of traffic and with
proxim ity to recreational, residential or comm ercial areas, which will affect the results of the survey. In the
absence of e videnc e to the contrary, we have assum ed that the pro portion of drivers com ing from bars is
like ly to represent a real proportion of drivers on the road. Future surveys should en sur e that individual
site s, n ot ju st s egm ents o f ea ch m unicipality, a re selected ran dom ly, as is d one in Tra nsp ort Cana da s eatbelt surveys (e.g., Dobreva-Martinova, 2001). How this might be done is discussed at the end of this
report in Section 3.3.3 Future Studies. If this is not possible, docum entation of site characteristics in future
repo rts would alert the read er to like ly selection bias es.
Another source of bias relates to drivers’ freedom to refuse to participate. W here drivers are at liberty of
refusing, differences between those who consent and those who refuse can result in substantial under or
over estimates of prevalence. For example, in a sample of 1,000 drivers, let us assume that 95% (950)
consent to participate, and 5% (50) refuse. If 3% of drivers who consent, and 20% of drivers who do not
consent, have positive BACs, then a refusal rate of 5% m eans that the actual rate of positive BACs is :
0.03 x 950 + 0.20 x 50 = 38.5 in 1000 or 3.85%
Th is is substa ntially higher than the 3% estim ated .
The prop ortions who refused in the 1995 roadside survey were 4.6 to 6.2%, higher than the proportions
found to have BA C > 50 m g% overall (Bierness a nd Fos s, 1996). The proportions in the 1998 survey vary
by comm unity, from 6.2% in Saanich in the spring to 11.3% in Vancouver in the fall. These proportions are
as h igh or highe r than m ost of the p ropo rtions foun d to have BAC levels > 5 0 m g% in thes e co m m unities.
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In both roadside surveys, basic data were collected for each vehicle pulled over before the driver has
consented to participate in the survey. These data (e.g., sex of the driver, type of vehicle, time of day,
number of passengers) can and should be used to compare consenting drivers with non-consenting
drivers for reassurance that consenting drivers are reasonably representative of all drivers stopped.
W ith respect to the results reported, many tables describe drivers with BAC levels of 5 mg% or m ore.
Ep idemiological research h as show n that levels < 50 mg % h ave m odest im pact on cras h risk co m pared
to higher levels of BAC. The group of drivers identified as Had Been Drinking (HBD) thus includes a
substantial proportion who had small amounts of alcohol in their systems.
In roadside surveys, it is generally the case that only a proportion of the drivers passing will be stopped for
brea th testing. The heavier the traffic volume and the fewer the police resources, the smaller the percent
of pas sing drivers that will be sam pled. As tra ffic volum es d ecline towa rds the early mo rning hou rs, a
grea ter percentage of drivers are likely to be sampled. Thus sampling fractions are likely to be very
variable. This variability is important statistically because the sampling fractions are needed to predict the
absolute numbers of drinking drivers in traffic.
The re is no information on how variable the sampling fractions were in different circumstances and sites;
late in a weekday evening, when traffic is relatively light, they might be close to 100%, but earlier in the
evening and on other days of the week, the fraction would be lower. The effects of differences in sampling
fractions on the estimates derived in each survey are discussed in greate r de tail in section 3.9 of this
repo rt.
The authors of the roadside surveys do not give much information about the dates for the surveys. The
first survey (Bierness and Foss, 1996) appears to have taken two weeks at e ac h s ite to com plete d ata
collection (p. 4). Near the end of the second report (Bierness e t al., 1999) it is stated that the spring
survey took place in late Ap ril and early M ay. Fro m the num bers of drive rs stopp ed it is ap pare nt that data
collection took place in a sing le week in eac h co m m unity. Reliance on a single weeks experience
introduces bias through clustering. The unique characteristics of each day (inclement weather, unexpected
traffic congestion or other extreme circumstances) will affect both the actual results an d s am plin g
variab ility.
The ideal “simple random sam ple” of drivers is not possible for practical reasons; one cannot sample at
the thousands of sites that would be required for such a sample. The roadside surveys used a clustered
design, wherein a large number of drivers were sampled at a few sites, at selected times of the day and
over very short time periods. T hus sam pling is n ot ran dom . For e xam ple, at a site located nea r a sp orts
bar, drivers may be unusually alike in terms of their age, sex, type of vehicle etc. Users of these data may
need to have inform ation about the non-random aspects of the survey when they interpret the results.
Bierness and Foss (1996) include a warning in a footnote, indicating that the standard errors, i.e., the
probable error in the estimates of prevalence, should be larger than they appear due to clustering effects.
The warning, and the estimates of standard error to which it applies, are both missing from the report of
the second survey (Bierness et al., 1999).
In future surveys, ICBC may wish to reconsider the sampling plan, by repeating visits on more than one
occasion, and including more information about the characteristics of the sites (e.g., surrounding land use,
num ber o f lanes, dista nce to neares t interse ction e tc.) in the des cription of res ults.
Th e au thors of bo th survey reports have bee n very care ful about not generalizing beyond the lim its of their
data. The co nsistent difference s noted betwe en s pring and fall in 199 5 reflect changes in the one
com m unity available for both surveys, and clearly (as the authors reco gnize) ca nn ot e as ily be generalized
to other comm unities or to the province as a whole. In the 1998 survey, sites in three com m unities were
used and the three com m unities were com pared on the basis of their fam iliarity with the EID RP . In
Kam loops, the “ne w” com m unity in 1998, percenta ges of HBD drivers w ere 17.5 % in spring and 12.9 % in
the fall (Bierness et al., 1999, P. C1). In 1995, when EIDRP was a new program in Saanich, spring and fall
percentages of HBD drivers were 19.7% and 10.7%, respectively (Bierness a nd F oss , 1996, P. 34). In
1998, whe n the EIDR P was in its fourth year, spring and fall percentages of HBD drivers were m uch m ore
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similar - 13.6% and 14.4%. Again, it is recognized that these effects are specific to each comm unity; no
attempt is made to generalize these results to the province as a whole.
In the studies where the effects of EID RP o n c laims is exa m ined, the observed pa tterns of crashes h ave
been used for analysis. The authors have atte m pte d to com pare the observe d claim s to estimates of what
the expected frequency of claims would be in both EIDRP areas and non-EIDRP areas of the province.
The expected frequencies were based o n experience in the previous 5.5 years (Fleming an d Me rcer,
1997) and seven years (Fleming and Mercer, no date). As noted earlier, different methods of estimating
claim s ex pec ted w ere u sed in 199 7 than we re us ed in 1 995 and 199 6.
The earlier methods of estimating the effect of EIDRP on claims, i.e., the chang es in surrogate claim s
used by Fleming and Mercer (1997) to represent all alcohol-related crashes, may introduce a bias that
overestimates the effect of the pro gram . This is because the surrogate c laim s involve only young m ale
drivers. Give n the age -related diffe renc es in resp ons e to the road che cks (Flem ing an d M ercer, 1997),
there may be less reduction in drinking driving, and in crash frequency, where older drivers are involved.
These authors report substantial differences in response to the threat of increased enforcement, with
younger drivers mu ch m ore likely to use designated d rivers, or “pile into taxis” (op cit., P. 10) than older
drivers. W e are less concerned than the authors seem to be that some of the change in numbers in the
surroga te group may not be alcohol-related than that the surrogate group m ay n ot adequately represent
othe r drink ing drivers.
In the analysis of the 1997 campaign, as described in the introduction to this report, a different method of
estimating the number of alcohol-related claims was used. The bias described above is less like ly to be a
concern here.

3.5

Do the variables observed for each member of the sample include measures of
possible confounders as w ell as exposure (i.e., intervention) and outcome?

Confounding in research studies oc curs whe n groups being com pared to answ er a research question
differ in several ways at once, the difference of interest and other ways that affect the difference of
interest. For example, if a new bar had opened after the spring surve y so that m ore drive rs in the fa ll
survey had just come from a bar, increasing the measured prevalence of drunk driving, this would be
considered con founding. Chan ges in prev alence from spring to fa ll due to the ad dition of a ne w ba r at this
site cannot easily be separated from changes that may be due to the Counterattack campaign.
The issue of confounding variables is very different for the roadside surveys and for the studies of the
effects of the EIDRP on crash frequency. W e will discuss the road side surveys first. In thes e su rveys, data
were collected on individual drivers stopped. The distribution of those data were reported; confounding
occurs when differences associated with drinking and driving also change independently between spring
and fall driving. Possible confounders that have been reported include sex and age of the driver, type of
vehicle and origin and destination of trip. Other im portant variables (day of the week, time of da y) were
held constant between the spring and fall surveys, so their effects as confounding difference s are
controlled by design.
In the studies of how E IDRP has reduc ed crash es over tim e, c onfounding occurs w hen othe r changes in
traffic volume , percent vehicles stop ped etc. occur in th e sam e tim e period as changes in pre valence in
drinking and driving. The Mercer et al (1996) report does not clearly explain ho w these variables were
measured. For exa m ple, data in Table 1 report the number of vehicles through roadchecks, and vehicles
per road-check hour, both of which vary over the course of the program. The table heading is “vehicles as
a percent of population”. It is unclear what this means. The same vehicle may pass the same site many
times, and an unkn own prop ortion of vehicles using the roads in the jurisdictions involved could have
com e from other parts of the pro vince. These fac tors will vary seasonally with varying proportions of local
and visiting drivers on the roads in the summ er and fall. In future su rveys, we s ugg est that traffic counts
for each site be used instead of population data in deriving these estimates.
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The studies linking the EIDRP w ith changes in crash freq uency have a different problem. Because they do
not use individual crash data, but total crashes by time of occurrence, they do not have com parable
information about the characteristics of individual drivers as possible confounders that is available in the
roadside surveys. Instead, they must be concerned with what else may be changing during the period of
the campaign that may also affect the frequency of claims crash es, such as rep orting rates, ec onom ic
changes, seasonal travel etc. These m ay have an indirect effect on the personal charac teristics of drivers
on the road; for example, an economic downturn may reduce the proportion of drivers that are young and
at higher risk of crashing. Thus, the question becomes almost identical to that addressed in section 3.10
of this report: Has the analysis addressed whether improvements may be due in part to a lack of
comparability between groups or genuinely to the program under evaluation?

3.6

Is the method used to m eas ure o r class ify consisten t for all observations? Are
there biases possible in the measurements made?

The roadside surveys used virtually the same instrument “survey questionnaire” consistently at all sites,
and all surveys. T he roa dside surve ys collecte d inform atio n on drive rs’ fam iliarity with the EIDRP and
other legislative changes in BC. Nearly 44% of drivers in the 1998 Roadside Survey (Bierness et al., 1999)
report experience with roadchecks in the previous five months in the spring survey. This is 54% in one
com m unity a nd 38 % a nd 40 % in the other two communities, one of which had never had an EIDRP
program until 199 8. W e fee l that these figures are s usp icious ly high. G ranted, it is the change in
perception that is of greatest im portance in evaluating the program; when change starts from an artificially
high base, however, it is more difficult to interpret or trust. The authors have speculated on a number of
reasons why drivers might report erroneously. Many of the explanations (e.g., e xperience as a ve hicle
occupant, not as a driver; recalling an event that occurred before the five-month window specified) depend
on a road check program being in place, which was not the case for one comm unity.. In future surveys,
additional data m ight be collected that would clarify which, if any, of the explanations proposed by the
auth ors acc oun t for su ch h igh nu m bers .
The methods used by the police in the CounterAttack program to identify drivers and lay charges are not
explicitly described (M ercer et al., 1996; Fleming and Mercer, 1997). The c riteria for laying charges for
impaired driving and other offenses are presumably no different in the months the EIDRP is operating than
in the months when it is not. Thus, it is the threat of being stoppe d, not the threat of a ran dom brea th test,
that influences drivers’ decisions about drinking and driving.
W e note that for the roadside surveys conducted by TIRF, BAC levels as low as 0.005% were reported in
several rep orts. Levels of 0.005% are well within the level of measurem ent error of many instruments used
to measure BAC, and much sm aller than allowances for measurement error made in the courts (R. Mann,
personal comm unication). The sensitivity of the equipment (Intoxilizer S-D2) used in each survey should
be re porte d.
It is stated in a footnote (Fleming and Mercer, 1997) that crashes in the surrogate group represent 50% of
all alcohol-relate d crashes, based on re search that is not c ited elsew here in the re port (P . 8). On this
basis, it appears that the estimate of alcohol related crashes was sim ply based on doubling the num ber in
the surrogate group (P. Cooper, personal comm unication). Problems with this method were recognized,
howeve r, and other methods were used the following year to estimate the number of alcohol-related
crashes.
The 1997 report by Fleming and Mercer is eloquent on the difficulties associated with variation s in
reporting of crashes in man y jurisdictions, and how these variations add noise that mak es genuine
changes m ore difficult to detect. W e are aware, from our earlier assessments of the photo radar and the
road improvements evaluations, that police reporting of crashes in B.C. has dropped substantially in many
jurisdictions. It is fortunate that the authors base d their estimates on c laims data, which are m ore
com pletely reported. Nonetheless, we agree with Fleming and Mercer’s concerns that variation in crashreporting severely compromises ICBC’s ability to evaluate the safety impact of its programs. Policerepo rted d ata is like ly to be m ore b alanced and reliable th an d ata re porte d by individuals m aking claims.
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3.7

Is the sample size or time lapse proposed for com parison large enough to detect a
meaningful effect? (If not, how can the data be most useful?)

Sam ple sizes were substantial in all of the studies we examined, with a single exception, where a lack of
statistical significance was due to lack of p ow er to dete ct a rea l difference. The exceptio n is the analysis
conducted in the Appendix of Fleming and Mercer (1997) comparing observed and expected proportions
of surrogate crashes in six 28 day interva ls. T he crashes in question were lim ited to single vehicle crashes
occurring on weekends, in which the driver was a male aged 20-40 and at least one person was injured.
Because these crashes are quite uncomm on, time intervals of 28 days were needed to obtain reliable
estimates of the proportions. The test of significance based on only six observations has power to detect
only the m ost extreme outcom e (i.e., all six differences in the sam e direction). It would be m ore
appropriate to note the lack of power, and be satisfied with straightforward descriptive statistics.

3.8

What control data are used to assess the effectiveness of the program?

Statistics thrives on comparisons. To ass ess how well one group that has been exposed to E IDRP is
doing, one needs a second group withou t suc h ex pos ure. In the studies we h ave review ed, contro l data
cam e from com parison com m unities (with and without EIDR P), from com parison time intervals (before and
after EID RP ) and from surroga te-leve l claim s us ed to gen erate “exp ecte d” freque ncies of c rashes .
In the roadside surveys, interviews condu cte d in the spring and fall were compared to search for seasonal
differences. Finding none, the authors concluded there were similar patterns of driving exposure at
different times of the year. This is probably too strong a statement, since only two times of year were
compared, both of which are periods of intermed iate weather, avoiding major vacation periods and
extremely hot or cold weather which may affect driving exposure.
Mercer et al. (1996) make a statement that the EIDRP is effective only when at least 22% of the
population base has experienced a roa d check , and has “no effect” when it is as low as 19 % (P . 291).
This is a very sharp break in eff ective nes s, and we did not find supporting data. This appears to be based
on a comparison of intervals with higher and lower road check coverage during the course of the 1995
campaign. On P 28 7, the authors provide a table of perc enta ges of drivers who had seen roa dcheck s in
the previous month that they associated with impaired driving enforcement. The percentages were 17% or
less in enforcement areas of the province. On the basis of these data, it appears the 19% threshold was
never achieved. W hen the m easure o f coverage is expressed as vehicles as a percent of population
(T ab le 1, P 285 in Merc er et al., 1996), the percentages vary from 25% in July to 17% in November; 3 of
the 5 m onths a re ab ov e 1 9% . Decem ber figures are an anom aly, becaus e the program was ac tive for only
part of the month.
The choice of 19% as a critical value, based on these six m onths experience is jus t not ob vious . This
figure of 19% is repeated in other reports (e.g., Fleming and Mercer, 1997), but its justification remains
unclear. To se e whether coverage affects crash reduction, one might compare, for each month of the
program, vehicles stopped as a % p ercent of popu lation from Tab le 1 and the difference between
observed and expected proportions of surrogate crashes from Table 6. While observe d and expected
values are close for the two months, indicating little or no program effect, where the percentage coverage
is 19% and 17%, and distant in the three months when coverage is 22-25%, it is most distant when
coverage is only 2%, in December, when the campaign was running down. The evidence does not seem
strong. It is valuable to set a ta rget for coverage, but it m ay be m ore an arbitrary choice than stronglyevidence-based.
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3.9

Are the methods of statistical analysis appropriate for the data, and can they
answer the questions posed?

In both of the surveys conducted by TIRF, weighted estimates (e.g., P. 9, Bierness and Foss, 1996; P. 16
and Appen dix tables of Bierness, et al., 1999) have been computed. These are very important when
developing population estimates; i.e., the estim ated num ber of drunk drivers on the road at different times
and in different locations. Population estimates are necessary to impute num bers of crashes in the costbenefit calculations that are used in other aspects of this researc h However, such weighting should not be
used for descriptive analyses of the survey results, since it can seriously distort the results of statistical
analyses that are part of individual survey reports. For example, applying a variety of weights based on
different traffic volum es w ill inflate frequencies differentially to reflect the total population of drivers passing
the site per hour, not the sam ple of drivers actu ally stop ped. S ince the value of the chi squared sta tistic is
a function of the size of the frequencies being compared, this will falsely inflate power, potentially showing
significance where there is none.
To see how this distortion happens, let us look at a numerical example: assume that the percentage of
‘had been drinking’ (HBD) drivers is to be computed from the road check results of two sites. Because one
of these sites is sam pled early in the evening and the other later, they have very different traffic volumes,
as well as differe nt pro portions o f HB D drivers. Com pare the crude estimates of the proportion who HBD
in the sample, and that in the population as a whole as follows:
Site

Vehicles
passing per
hour

Vehicles
stopped per
hour

HBD drivers in
sam ple

Estimated HBD
drivers in
population

1: early Saturday

1000

100

14

140

2: late Saturday

175

100

28

49

Tota ls

1175

200

42

189

Based on the unweighted sample figures, the proportion of HBD drivers is 42/200 or 21%. Based on the
estimated numbers of drivers on the road at various times on Saturday night, the figure should be
189/1175, or 16%. In addition, the number of HBD drivers estimated using weights is more than four times
the number actually observed in the sam ple. T he m etho ds d esc ribed in the first survey state that weights
were used to reflect differences in traffic volume and in population size of the two comm unities. In the
second survey (Bierness et al., 1999) tables in the Appendix are clearly labelled as based on weighted
data; this is inappropriate for the statistical analyses than have been used.
The use of weights has not been adequately described in either s urve y report. This is neede d in ord er to
appreciate the effects they may have had on the results of statistical analyses.
There are a number of discrepancies in the tables in the Appendix of Bierness, et al., (1999). In Tables C1
and C2 , wh ich desc ribe the drive rs tes ted in each com m unity by season, day of the week and time, the
tota ls in many of the columns differ by small am oun ts; e.g ., there are 809 teste d in Kam loops in the fa ll in
Table C1 (D istribution of Driver BAC According to Survey Night and Community) vs. 808 in Table C2
(Distribution of Driver BAC According to Time of Night and Com m unity). Perhaps time of day was not
noted in one instance so that this small difference reflects missing data. However, Table C5 describes the
distribu tion of drive rs by sex, and the totals , es pecially in Kam loops and Saanich in the spring survey,
indica te massive amounts of missing data, if that is the explanation. For exam ple, in Saan ich there are
831 in the spring and 779 in the fall surveys in Table C1, compared to 350 in the spring and 779 in the fa ll
in Table C5. Both tables indicate proportions testing positive; missing data do not appear to have affected
the num bers testing positive, s o that in Saanich, 32% (11 1/3 50) of drivers te ste d positive in the spring in
Table C5 , wh ereas only 14% (113/831) did so in Table C1, largely because of differences in the
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denom inators used to calculate these percentages. (W e understand that these discrepancies have been
brou ght to the autho rs’ atten tion an d that they will be re vised acc ordingly.)
In several reports , tests of significan ce a re us ed to demonstrate changes in the distribution of BAC among
drivers stopped at checkpoints early and late in the EIDRP. On several occa sions, m ultiple z tests, rather
that a single chi sq uare d test, have been used. For example, in Table C-1 (Bierness and Foss, 1996) four
z tests, one for each lev el of BAC , are re porte d. Three are s tatistically significant and one (for drivers with
BAC levels of 50-80 m g% ) is not. The ap prop riate an alysis is to c alculate chi squared on 3 degrees of
freedom, because the numbers in the four categories examined are not com ple tely independent. The
value we c alculate for chi squared is 35.30, statistically highly significant on 3 degrees of freedom (P <
0.00 1).
Many of the reports attem pt to estimate the num bers of cras hes preve nted by the EIDRP. In the paper by
Mercer et al. (1996) there is a reference to method s available from any of the autho rs (P . 288) use d to
estimate claims, based on police reports and other data to support the ir us e of the surrogate c rashes. This
material was not included in the m aterial we have to review; in view of the fact that me thodologies have
evolved in s ubs equ ent yea rs, this o vers ight is no t importa nt.
The description of the sta tistic al a nalysis use d to com pare obs erve d an d “projec ted” c laim s is no t clear to
us (Mercer et a l., 1996, P 288). W hy multiply the proportions by 10,000, when the actual number of total
claim s is available? Since the actual claims in the enforcement areas range from 10,096 to nearly 12,000,
the use of 10,000 will under-estimate the numbers expected. S ince the actual claims in the surrounding
areas ran ge from 6700 to 8100, m ultiplying pro po rtions b y 10,00 0 in these a reas wou ld be q uite
inaccurate. The authors may not have comm itted these statistical errors; the text, however is not clear
enough to te ll.
The re are several issues to be raised concerning the statistical analysis in the Appendix of the report by
Fleming and Mercer (1997). There is reference to a “sign test for decreasing trend” because the period of
interest is approximately six months (6-28 day periods, or 168 days). This is inappropriate; the sign test is
used in comparing pairs of observations, and is not dependent on periods of observation. The sign test
pays no attention to the size of differe nce betw een the two m em bers of ea ch p air of obse rvation s, only to
the direction (pos itive or ne gative) of the differe nce . Thus it us es les s inform ation than o ther s tatistical
techniques, and has less pow er. The choice of a 1 0% level of confidence is pre su m ab ly a typographical
error, with either a 10% level of significance or a 90% level of confidence intended. In the details provided
in the appendix, it is clear that what has been carried out is a one-tailed test of significance at the 10%
level.
The sign test is not sta tistically significant, but lacks the pow er, with just six time intervals, to achieve
statistical significanc e with s o little data. W e have already suggested that other descriptive methods
should be used ; for ex am ple, the avera ge p ercenta ge c han ge w ould des cribe the m agn itude o f the effec t.
Since what are being compared are rates, the average difference in rates would also have been
app ropriate.
The 1997 report by Fleming and Mercer states on Page 6 that the evaluation has noted the importance of
m edia exp osu re as well as enh anc ed e nforcem ent. T he p oint is m ade that both are required, and that
neither is effe ctive witho ut th e othe r. T his suggests a n analysis that includes an interactio n term for m edia
coverage and enforc em ent. W e have not seen, in any of the reports we reviewed, statistical analyses that
included interaction terms, and few analyses, apart from some descriptive data presented by Me rcer et al.,
(1996) and Fleming and Mercer (1997) that referred to media coverage of a ny sort. Neither of these
repo rts attempted to link intensity of media coverage to crash frequency, road check coverage or charge
frequency.
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The analysis of campaign costs and c laims des cribed in the undated report by Fleming and Mercer raise a
number of concern s. They point out the impos sibility of know ing the “actual num ber of m otor vehicle
crashes in which alcohol is a contributing factor” (P. 11). Instead, they have used an indirec t measure of
the number of impaired driving crash claims. Discriminant Analysis was used to try to distinguish between
claim s involving imp aired driving and othe r claim s. Because the methods were described in an internal
technical report, and it was not clear that such background documentation was to be reviewed, there has
bee n de lay in com pleting it. The review has bee n included as an ad den dum to this re port.
It appears that the discrimination rule was 60% succe ssful in differentiating between impaired driving
crashes and other cras hes (P. 11); W e have as sum ed the authors were describing the sensitivity of the
discriminant analysis; i.e ., its ability to c lassify as positive those crashes known to be truly positive on the
basis of police reports. If the same data were used for both analyses, this is an over-estimate of the
success of the rule, and the “success” rate should be interpreted with caution. Now that more time has
passed, it m ay be possible to test the discriminant analysis m odel on m ore re cent data to see how w ell it
continues to predicts numbers of impaired driving crashes.
The data provided in the report (Table 5, page 11) omit projections for the five months prior to the
im plementation of the EIDRP. One would expect to see the projected and observed values in reasonably
close agreement. Because the data are not provided, this simple check of the validity of model projections
cannot be carried out. The problem is not resolved by the technical reports of Kuzeljev ic and Cooper
(1998); the observed numbers of crashes for the months of 19 97 g iven in their tables do not correspo nd to
the num bers cited b y Flem ing an d M ercer (unda ted).
The projected num ber of crashe s for the first mon th after the end o f the p rogram is provided , with a note
that the projec ted fre que ncy is cons iderably highe r than the obse rved frequen cy. The difference in
Jan uary 1998 is 89.2 (285 .2 - 196), higher than the difference for most of the months in which the program
was active. This is called by the authors a “halo” effect. Given that many of the 32 cities participating had
been part of the previous year’s campaign, on e m ight have expected to see a similar halo in the previous
Janua ry as well. In fact, 289 crash es were o bserved in that mon th, an intermediate value for the five
months before the 1997 campaign began, suggesting no halo effect in 1997. Perhaps the “halo” observed
in 1998 due to facto rs prese nt in on e year and not in the other, su ch a s inclem ent w eath er.
The authors have used the results of their ARIMA analyses and the discriminant analysis to estimate the
like ly numbers of crashes avoided because of E IDRP. T his is a worthy objec tive, but the logic of their
analyses is flawed. W hen 60% of the variance is accounted for, 40% remains as random error. The
estim ate based on imperfect discrimination involves misclassification; i.e., some crashes counted as
“impaired” are not really, and som e crashes counted as “un im paired” are rea lly im paired. T he net effect is
like ly to be close to the truth, but could either underestimate or overestimate the true value. The table of
figures (P. 13, Effects of Counterattack Cam paign) includes a margin of error for all estimated numbers of
crashes prevented and crash victims saved by the program . The text, howeve r, assum es that variation will
alw ays underestimate the true savings and refers to p ropo rtional increa ses as ra ndo m error is reduce d. In
doing so, the authors are confusing classification error with counting error. This indicates a significant
misunderstanding of the methods involved. W e have discussed how discriminant analysis results might be
interpreted to estimate crash frequencies in the Addendum.
The ARIMA estimates given in the text refer to “minimal estimates” as those derived from police-attended
cause proportions, ICBC cras h counts etc. T he existence o f error is used to justify inflating these num bers
to reach a “m id-point” with an “em pirically defined range o f values”. The basis for this definition of a range
of values is not clear. If the estimates are truly 17 fatal crashes, 1,052 injury-producing crashes, and 20%
reduction overall (table 6 , page 13 , Flem ing an d M ercer, un date d), the n th e e stim ates of effect with a
margin for error should use 20% as the mid-point not as the lower bound. The text as written is ambiguous
about which values were the primary estima tes. If this is a mis-interpretatio n of what has been written, it
needs to be corrected.
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Typically, a discriminant function produces an unbiased (but not error-free) estimate, so that the ICBC
model will generate an estimate of the number of crashes that are alcohol-related. This would be the
m iddle values in Table 6. The error estimate m ay be used to develop a confidence interval around the
estimated frequencies, which could generate the minimum and maximum values in that table. This does
not appe ar to be ho w the figure s in T able 6 have been estim ated .
The ARIMA m odel was based on claims data for seven years before EID RP w as introduced. This analysis
is a comm on and powerful tool in assessing changes over time. It makes allowances for seasonal
variation over time, and can accomm odate oth er covariables as required. As with all m odels, howe ver, it
needs validation: does the m od el predict crash frequencies accurately when EIDRP is not in place? Given
than the program has bee n active for 6-7 m onths eac h year, and inactive for the balance of the year, there
should be a basis for comparison of the values expecte d b y the m odel with th ose actu ally observed, in
total cra she s, alcohol-re lated c rashes , etc.
S om e of the changes reported as statistically significant are small; e.g., the difference in perceived
effectiveness of the EID RP program rep orted in spring and fall roadside surveys (Bierness et al., 1999, P.
32). Is this change large enough to be taken seriously? The authors, and the policy makers reading these
reports, need to con sider their practical as well as their statistical significance. Other com parisons are
reported, with no specific figures given, as “no more or less likely ...” In many of these instances,
confidence interva ls would be useful, indicating the range of values that is likely to include the true value of
a diffe renc e.

3.10

Has the analysis addressed whether improvements may be due in part to a lack of
comparability between groups or genuinely to the program under evaluation?

As noted previously, this question is identical to that in section 3.5 for the analyses of changes in crash
frequencies over time. Other changes coincident to the EIDRP m ay explain part or all of the apparent
effect in redu ced cras hes that ha s be en n oted . W e have addressed some issues relating to the roadside
surveys, but our remarks will concentrate on the studies of the ability of the EIDRP to reduce crashes and
claim s co sts.
The resu lts of the 199 8 Road side Survey (Bierness e t al., 1999) note that drivers erroneously perceived a
change in permitted BAC levels as one of the recent legislative changes, and suggest this may be the
result of confusion w ith the new ly introduced G raduated Licens e Program (GLP). Although, as they note,
the restrictions on BAC that are part of the GLP apply only to new drivers, it is possible that a proportion of
other drivers attempt to comply, such as family mem bers of new drivers; certainly drivers subject to the
restrictions of the GLP will be less lik ely to drin k a nd drive; if they are drin kin g they m ay attem pt to avoid
roadchecks and the roads ide su rvey be cau se o f the s trong er sa nction s that apply to them . Since many
new drivers are also young, one should look at the age distribution of non-respondents to see whether
there are more young drivers refusing, which would indicate that the restrictions of the GLP have affected
survey results.
As noted earlier, the studies assessing the effects of EIDRP on crash frequencies used a subgroup of
crashes, that are often associated with alcohol use. It is clear that changes in the surrogate crashes
involving young males in single-vehicle crashes on weekends can only approximate changes in the
alcohol-related crashes that are the focus of EID RP. M ercer et al. (199 6) ha ve argue d that this is likely to
be an underestim ate in the size o f change; th is is less clear. W hat biases exist to p roduce this
und eres timate? No furthe r com m ent is m ade in this pa per.
Versions of Counterattack existed in BC in December for some time before the enhanced program was
introduced. The inclusion of December road checks in the report on the 1997 campaign (Fleming and
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Merc er, n.d.) may be counter-productive in assessing the effects of the enhanced program, because the
estab lished older program associated with year-end travel may have different effects that contaminate the
effects of the enh anc em ents of the EID RP. T he lack o f calendar tim e indicato rs on the gra phs m ak es this
point difficult to check (e.g., F ig 2, P 7 ) but the cu rves are s ugg estive ; the chara cteristics of both con tacts
and charges show a different pattern in Decem ber than in the previous weeks. (We understand, from
further discussion and c larification, that the figures in Decem ber include a number of comm unities not
con tributing to statistics in earlier m onth s, wh ich m ay accou nt for this effe ct.)
Level of road check activity and charge frequency (Fleming and Mercer, 1997) are unlikely to be
indepen den t, esp ecially within jurisdictio ns. The choice of road check sites is likely to include many
perceived high p reva lence loca tions. If the level of activity is cu t, location s with a lowe r yield are likely to
be cut first, so that only “high yield” sites remain. And if the level o f ac tivity goes up, new location s w ill
include som e sites with lower pre valence, resulting in an apparent dilution of effect. Variations in the level
of road chec k activity thus will affect charge frequ ency independe ntly of the theoretical effec tiveness
acknowledged in identifying drunk drivers and getting them off the roa d. T his arg um ent refers specifically
to changes in levels of e nforcem ent with in a m unicipality served by a single police fo rce . It would be less
like ly to have any effect between municipalities, as they (and all the sites in their jurisdiction) join or
withdraw from the program.
The undated report by Fleming and Mercer on the 1997 campaign shows a decrease in both contacts and
charges over the duration of the campaign. These are based on contacts per hour, not traffic volumes per
hour. It has been note d that volum es decrease as winter advances, so part of the decline is presum ably
due to this fa ctor. If tra ffic volum e inform ation at each site w ere available, it w ould be possible to tell
whether the decreases in contacts per hour were due to declines in traffic volume or to changes in road
check a ctivity.
Fleming and Mercer (undated) compared the prevalence of drinking drivers in comm unities participating
for several months with those where EIDRP was in place only during the month of December. The number
of drivers identified per road check h our in D ecem ber was 55% lower in the fo rm er com m unities . This is
attributed to the g ene ral deterrence effect of s usta ined enfo rcem ent (P . 8). No attem pt has been made to
see whether other differences, such as comm unity size or d em ographic characte ristics m ight ex plain in
part why fewer drinking drivers were identified in the comm unities participating for several months. The
opportunities for confounding seem strong, and should be considere d before taking the difference
between comm unities at face value.

3.11

What improvements that appear reasonable and feasible under the circumstances
can be suggested?

It seems clear that the Enhanced Counterattack Program has reduced the numbers of traffic crashes and
cos ts of traffic crash claims in British Columbia. W hile we have identified a numb er of problems in the
analysis, we believe that the effect is strong enough that a re -analysis of these data w ould not m ak e it
disappe ar. It also app ears , how ever, that the prog ram has an uppe r bou nd o f effe ctiven ess .
The res ults of the second roa dside surve y suggests th at E IDRP m ay have achieved what it can in the two
experienced comm unities of Vancouver and Saanich. Even before the campaign began, the proportions of
drivers who HBD was m uch lower in these municipalities than in Kamloops, the new comm unity. The
proportion of HBD drivers in Kam loops was 1 7.5% c om pared to Van couver (13.8%) and Saanich (13.6%)
( Table C 1, B ierness et al., 19 99). In the 1995 surve y, howe ver, the proportion of HBD drivers before the
campaign began in Vancouver and Saanich had been 17.8%, similar to Kamloops at this stage of its first
campaign. W hen eac h com m unity was re-su rveyed in the fall, the percentages found HBD were between
11.3% (Vancouver) and 14.4% (Saanich). Thus, a future research question, now that the EIDRP program
has been running for several years in some com munities, may be how to ma intain its good effects. Are
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repeated annual bouts necessary to maintain the low prevalence or is a lighter form of enforcement
po ss ible to maintain this state of affairs? This may be of particular importance if support for EIDRP, in
com m unities whe re it is long establishe d, begins to wane (e .g., Biern ess et al., 199 9, P. 39).
An additional research question relates to the HBD drivers who continue to be detected by the EIDRP
road checks. It seems clear that the ECA reaches many but by no means all drinking drivers in a
comm unity. W hat new strategies are required to address the problem drivers that remain?
W e would welcome discussion of the questions dealing with driver awareness in the roadside surveys.
The one question is: In the past year or so there have been some changes to BC’s drinking driving laws.
Are you aware of any of these changes? W hat changes do you recall? (Bierness et al., 199 9). T he d ata
indicate that drivers become less aware over time of recent changes in BC legislation concerning drinking
and driving. This is presented without muc h com m ent (pp. 27-8). The res ults appear coun ter-intuitive;
surely m em bers of a population would becom e increasingly awa re of a piece of le gislation, th e longer it is
around and the more opportunity there is to be affected by it? These results are in direct contrast to the
num bers reporting awareness of Counterattack in the two surveys. In answer to the question, “Are you
aware of the police Counte rattac k program over the past five months?” Drivers reported increasing
awareness of the EIDRP over time. The differences may reflect diffe rent a ppro ach es u sed to prom ote
awa rene ss th roug h the m edia, or to subtle d ifference s in the way peop le respon d to the se q ues tions.
In future surveys, ICBC may wish to explore how drivers became aware, whether through seeing
roadchecks in ope ration, through word of mouth from others who saw them in operation or were charged
as a result, or from television, radio or newspaper articles about roadchecks or about legislation. A better
understanding of where people obtain their information would be useful in media campaigns that reinforce
the no drinking and driving m ess age .
The statistical analysis carried out in the appendix of Flem ing and Mercer (1997) compares proportions of
surroga te crashes as a propo rtion of all crashes in each 28 day period in a six-m onth interva l. A c hange in
the proportion could occur because the numbe rs of s urrogate c rashes (injury-producing single-vehicle
crashes on weekends, involving young male drivers) changes, or because other types of crash become
m ore or less com m on. It would be m ore appropriate to examine the observed and expected frequencies of
surroga te crashes by themselves. Proportions are subject to changes in the numerator surrogate crashes,
which is of interest here ) and to chang es in th e de nom inator (cha nge s in total crashes , which is su bjec t to
many unrelated factors). By c om bin ing these in a proportion, you cannot tell whether a decrease in the
proportion is due to a decreas e in the num erator or an increase in the deno m inator. If the frequencies are
large enough, it wo uld be poss ible to divide up the time period into a larger number of shorter intervals,
suc h as 14 or 7 da ys, instead o f the 2 8 da y period that was u sed .
As noted earlier, Counterattack, as a seasonal program to discourage drinking and driving during the
Decem ber holiday season , has bee n in ex istenc e in British Colum bia for m any years. The E IDR P, with
the program expanded up to seven months, has been in existence for several years in a growing number
of large and small c om m un ities. The publications we have reviewed were prepared for ICBC (i.e., internal
reports) or for a more general audience of road safety researchers a t a n A nn ua l M eeting of the
Association for the Advancement of Automotive Medicine (Mercer et al., 1996). Tw o of the intern al reports
were prepared by ICBC staff, and two were written by the outside agency commissioned to conduct the
surveys. Each has been done as a separate quasi-independent undertaking, produced on a ro ughly
annual basis.
A summ ary review of the accomplishments of Counterattack in its various formats from the 1970's, and
the ir potential limits, is now in orde r. This would allow prog ram plann ers, the police and the co m m unity to
take a longer view of British Columbia’s experience with various drink-driving strategies, and bring
together the evidence from various sources that has been accumulated. This might include the following:
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3.12

•

A brief history of Counterattack in its various manifestations in British Columbia.

•

An indication of the growth of the program both in terms of num bers and characteristics of
m unicipalities participating and the duration of the program each year.

•

A clear description of measures of implem entation; i.e., numbers of road check hours,
numbers of vehicles passing, numbers of vehicles stopped, numbers of charges made.

•

A description of differences in charge frequency by m onth, d ay of the week, tim e of da y; in
municipalities that have had the program for several years. It may be possible to examine
year-to -year changes as w ell.

•

The relationship between charges laid and traffic crashes or insurance claims for crashes
in each municipality; for a given level of road check activity, does a low level of charges
laid correspond to a reduced number of crashes?

How does the evaluation compare to those done for comparable programs in
other jurisdictions?

In ans wering this question, we have examined programs in a variety of other jurisdictions and the
evaluations that have been conducted to evaluate their effectiveness. Our attention has concentrated on
how different program s com pare with Coun terattack; how the effectiveness in reduc ing the prevalence of
drinking drivers is assessed, how the effectiveness in reducing traffic crashes is assessed, and how cos tbenefit analyses (if attempted) have been conducted.
To begin with, is there consistency in the prevalence of alcohol-impaired driving? Ross (1993) undertook a
review of work done across the world to estimate this pre valence . A su m m ary review of the re sults
indicates extraordinary variability in levels of impairment, times of the day and the week and type of
vehicle stopped. Not surprisingly, the prevalence varies greatly as well, from less than 1% with any
detec tab le amount in Scandinavian countries to 54% with levels > 50 mg% in Ankara, Turkey. A Canadian
study reported 26-28% with levels > 15 mg% and 4 .1-5.5 % with levels > 80 mg% (Stewart and Lawson,
198 7).
Although Ross does not comm ent extensively on the methods used to obtain these data, he does point
out som e pro blem s in interpreting, let alon e co m paring, such d ifferent pro portions. G iven the low
prevalence of high BAC in many countries, including the Can adian study reported, the effect of drivers
refusing to particip ate can be serious. Even a refusal rate as low as 5% could dramatically affect the
estim ate of impaired drivers in such counties. Refusal rates in the roadside surveys conducted as part of
this program are frequently higher than the proportions found to hav e B AC > 5 0 m g % , and are thus of
concern. (Section 3.4)
W agenaar et al. (1995) attempted a meta-analysis of studies that had been conducted on the control of
alcohol-impaired driving in a thirty year period. He identified 6500 studies, and subjected 125 to detailed
review -- studies that had conducted empirical evaluations of one or m ore o f nine con trol policies (e.g .,
adm inistrative license suspension, preliminary breath tests) and three enforcement efforts (sobriety check
points, selective enforcement patrols and regular police patrols). These included eleven US studies and 40
studies from other countries that had used sobriety checkpoints as an enforcement m ethod. Because
these checkpoints are such a common feature in the international studies, we have concentrated our
attention on these studies, and com pare d the m etho ds u sed to thos e us ed in the BC studies.
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Many studies reported the results of several analyses. Among the non-US studies, there were 219
analyses reported. Ninety of the 219 analyses addressed the effectiveness of enforcement in terms of
percent reduction in alcohol impaired driving and traffic crashes, but it is not possible from the published
tables to differentiate analyses of so briety ch eck point data from studies of other enforcement strategies.
Most (85% ) studied an entire country or state, with the balance addressing changes in a city, county or
region. Since the EID RP has bee n im plem ente d by po lice districts, rather than across the province, it has
been important (and appropriate) to study individual municipalities or districts . This has allowed
com parisons between districts, which can m ake for a s tronger statistical design with m ore reliable data
from co ntrol o r com parison g roup s to asse ss th e pro gram . This is a strong er de sign bec aus e it acc oun ts
for changes due to other time trends such as a decrease in re po rting. S im ple before vs after comparisons
in the sam e com m unity assum e no cha nges that affect crash frequency other than the drinking-driving
program. (Cook a nd Ca m pbell, 1 97 9) . O nly 9% of the analyses in non-US countries reviewed by
W agenaa r et al. (199 5) us ed g eog raph ic com parisons .
Many of the comparisons used in evaluation of the EIDRP in BC involve analysis of change over time; for
each of the surveys conducted by T IRF, the methods used are simple before-and-after comparisons. For
the analyses of changes in collision frequency m ore sophistica ted analyses involving interrupte d tim e
series and, in the use of discriminant analysis, a variant of regression analysis.
Am ong the analyses reported by W agenaa r et al, (1995), 24% were simply descriptive, without any
attem pts at statistical inference . 25% involved interrupted time series analyses, and only 2% used
regression or correlation methods. A large number (44%) were coded as “other”, which referred to the use
of sim ple tes ts of s ignificance , suc h as t-tests for m ean s an d ch i-square te sts. All of these methods have
appeared in the material we have reviewed; in many cases we feel that simple description, without formal
statistical inference, is appropriate. It is also an essential first step before m ore sophisticated analyses are
attempted, and we have noted and comm ented on the analyses conducted of BC data.
W agenaar et al. (199 5) no ted that eva luations of long-established p rogram s ofte n rep orted poo rer results
than new and recently introduced initiatives. Accordingly, they examined the intervention and follow-up
period for analyses of enforcement separately. Of the 90 analyses from non-US studies, 45% were for less
than six months; only 22% were for two years or more. W e have been uncertain whether the EIDRP
should be considered a short term intervention, lasting only 6-7 months in each year, or a longer term
seasonal intervention that has been in place in some m unicipalities for several years. On reflection, we
think the latter is nearer the m ark. W agenaa r noted that studies of short-term interventions were m ore
like ly to report significant reductions in crashes, and larger measures of effect. Indeed, 95% of the
analyses of enforcement interventions lasting less than 6 months reported a reduction, averaging 22%,
larger than interventions with any longer lasting interval. He attributed this to the special efforts at
enforcement that often go into short-term programs.
W agenaar et al. (1995) com plained at the large number of studies they reviewed that failed to report
estim ates of effects on drinking drivers or traffic crashes and their associated standard errors. All the ICBC
repo rts include es timates of effects. W ith respect to the repo rting of standard errors, it is interesting to
note that Bierness and Foss (1996) have included standard errors for ea ch of their sa m ple pro portions in
the tables in the appe ndix, and in the text describing their res ults. They do not do this in the report of the
second pair of surveys (Bierness et al., 1999). Flem ing and M ercer (1997) ha ve not produced actual
standard errors, but have presum ably used standard errors fo r the effects of EIDR P (e.g., Table 6, P. 13).
Besides the W agenaar et al meta-analysis, we reviewed the evaluations of programs in Australia (H om el,
1990), a municipality in Ontario (Vingilis et al., 1980) and two statewide programs in the United States:
Tennessee (La cey et al., 199 9) an d North C arolina . These will be reviewed in ch rono logica l order.
On tario: T he firs t, by Vingilis et al (1980) is one of the earliest Canadian studies of roadside traffic checks
for impaired driving. This study concerned the RIDE program introduced in Etobicoke, a suburb of
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Toronto, in October 1977. RIDE was initially an acronym for Reduce Impaired Driving in Etobicoke,
subsequently change d to Redu ce Im paired Driving Everywhere. The program consisted of two
components: rand om spo t checks with road side brea th testing, an d a m edia prog ram to increase public
edu cation of the haza rds of drinking and driving.
An evaluatio n of the program (Vingilis e t al., 1980) was conducted by researchers at the Addiction
Research Fou nda tion in Toronto. It was estimated that 180,000 drivers had been stopped between
October 1977 and April 1979; in the first year, two shifts (10 am - 6 pm and 7 pm to 3 am) collected data
every day. In the second year, only the later shift was actively conducting spot checks. The research was
based on data collected in the evening shift be twee n O ctob er 19 78 a nd A pril 197 9. In each shift, two cars
and six officers were involved; altogether they stopped 42,082 cars. This program operated on a much
smaller scale than was the case in any year of the EIDRP: the total number of drivers stopped in 18
months was of the same magnitude as the number of vehicles through road checks each month in the first
year of the EIDRP (Merce r et al., 1996).
If impairm ent w as s usp ecte d, the officer administered a breath test; this test was conducted on 539
drivers. If the results of this test suggested a level of 80 mg% or m ore, a blood alcohol concentration
(BAC) was obtained. The BAC was obta ined fo r 10 6 drive rs, of whom only 13 had BAC < 80 m g% . This
suggests that using the two filters, police suspicion and the breath test, resulted in very few false positives,
drivers who were suspecte d of im pairm ent but wh ose BAC was within legal lim its. U nfortun ate ly, filters
with low numbers o f fa lse positives often have high numbers of false negatives, drivers who are not
sus pec t, but whos e BA C is in fact over the lega l limit.
Vin gilis et al (1980) compared the numbers of alcohol related crashes in Etobicoke and in surrounding
police districts, using a time series an alyses as in British Co lumb ia. Beginning in 1972, the calendar was
divided into a sequence of 28 day intervals. There were 75 intervals before and 21 intervals during th e
period of the RIDE program , ending in April 1979. In each interval the num ber of “alcohol related” crashes
was counted. The definition of “alcohol related” was based on the judgement of police attending the crash.
Based on absolute frequencies of crashes, on the proportion of total crashes that were alcohol-related,
injury-producing crashes and the proportion of crashe s in volving injuries, there was no significant change
in Etobicoke, although differences between before and during time periods for Etobicoke were closer to
statistical significance than in other police districts. This suggests the RIDE program m ight have had a
demonstrable effect if a higher level of enforcement, or more time intervals, had been used.
Reliance on police perception s of im pairm ent as the first screen before testing either breath or blood for
alcohol, and also in the identification of alcohol-related crashes introduces a significant problem of drivers
who are actually over the legal limit but who remain undetected. The criteria and methods used in BC
reflect the considerable advances that have been made in techniques of roadside tes ting and in the use of
more objective measures to count the frequency of alcohol-related traffic crashes.
As did Mercer et al (1996), Vin gilis et al also examined the question of migration; i.e., did the RIDE
program discourage drinking in Etobicoke so that drinkers went to neighbouring jurisdictions, and perhaps
also sponso red b y ICBC ) that have been based in individual m unicipalities. Im plem entatio n of this
program involved a substantial increase in activity. Before Checkpoint Tennessee, there had been 10-15
che ck points per year throughout the state (Lacey et al., 19 99). T his pro gram targeted 576 check points in
the year, and achieved 882 in the year. Because the special funds available from NHT SA were used for
start up costs and evaluation, with sta te fun ds u sed prim arily for operating ex pen ses , the program was
able to continue at a reduc ed level after the program year (1994 -95) was pas t.
Evaluation of the prog ram (Lac ey et al., 1999) c ons isted o f surveys o f drivers an d tim e series analyses of
crashes. The surve ys w ere designed to assess public awareness and support of the program. W hen
asked to state whether they had been stopped at a checkpoint, as either a driver or passenger, in the past
three m onth s, 5-1 0% of res pon den ts sa id yes.
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In assessing the effect of the program on the reduction in alcohol-related crashes, the investigators used
an algorithm to estimate num bers of such crashes, analogous to the discriminant analysis developed and
used by ICB C staff. T he level use d to define impairm ent w as B AC > 0.10%, higher than the legal lim it
used in Canada . The investigators also used a group of surro gate crashes, although one with different
characteristics than that used in BC: i.e., all nighttime s ingle vehicle fatality crashes, not just those
involving young drivers.
The data on crashes came from the FARS database; the level o f de tail in this database on BAC levels of
drivers m ay be of higher quality than for other crashes with less severe outcomes. Fatal crashes in most
jurisdictions, including B C, are likely to be mo re thoroughly investigated than m ore m inor collisions. There
is, how ever, no c om m ent on the reliability with which D UI drivers are ide ntified in this m aterial.
Th e T enn ess ee e valua tion also us ed A RIM A m ode lling to estimate the success of Checkpoint Tennessee,
finding a 20% reduction in DUI crashes, or nine crashes per month, given the background frequency of
crashes in the state. To ensure that this decrease could properly be attributed to the checkpoint program,
the investigators com pared Tennessee experience with that of neighbouring states, and found a reduction
of only 5%, considerably lower than the raw estimate of 20%. W hile this is a more powerful methodology
than AR IMA m ode lling within a jurisdiction, geography mak es it less feasible in British Columbia than in a
state like Tennessee.
The NHTS A website includes material describing the costs of impaired driving in Tennessee. Numbers of
crashes and people killed and injured have been estimated, together with cost estimates per mile driven
wh ile impaired, per mile driven unimpaired, and per drink. The m ethods us ed to derive these estim ates are
not specified on the web site, nor are they part of the report by Lacey et al (1999).
No rth Carolina: W e have reviewed material abstracted from the website maintained by the Highway Safety
Res ear c h C e n tre a t t h e U n iv e r s it y o f N o r th C aroli na (w hose w ebsi te address is
www.hs rc.un c.ed u/pu binfo/alc_d rivers.htm ) and tw o papers describing the state ’s checkpoint program and
how it has been evaluated .
Two sets of roadside surveys, associated with sob riety checkp oints, were conducted in N orth C arolina in
the fall of 1994 and winter of 1995. In the firs t wav e, 105 sites in 15 counties were chosen, selected to be
represe ntative of the state (Foss e t al., 1997). T hus , the results could be used to estimate the proportion of
legally intoxicated drivers on the roa d. The re sults dem ons trated con siderable variab ility by time of n ight,
but similarity between weekend and week nights. Overall, 11% of drivers had been drinking, and 2% were
legally intoxicated (BAC > 0.08%). The follow-up survey returned to sites in four co m m unities, chosen to
be diverse in their location within the state as we ll as their size and urba n/rural character. The prog ram -termed Booze It an d Lose It – involved a publicity campaign lasting six weeks, and checkpoints conducted
twice wee kly in each c om m unity. In the initial surve y and th e follow -up s urve y in these co m m unities, 5159
drivers we re interviewe d at a total of 90 ch eck points, 45 pre- and 45 post-p rogram .
The investigators noted a significant decrease in the propo rtion with BAC > 0.08% overall, on week nights
and at weekend nights (Foss et al.,1997). However, the reductions were significant only in the smaller
comm unities. The investigators also examined changes in the prop ortion of crashes that we re alcoholrelated before and after the program, and found that the decline that occurred was not exceptional, given
the overall decline in this proportion that had been occurring in the state at lea st since 19 93 (F oss et al.,
1997). ARIMA analyses of the proportion of alcohol-related crashes in the 36 months from January 1993
to December 1995 found no evidence of a sustained effect associated with the checkpoints.
Because the surveys were conducted in association with on-g oing sob riety che ckpoints, it was pos sible to
examine the effectiveness of the police at the check points in identifying as po ssibly im paired those drivers
who have BACs above the legal limit (W ells et al., 1997). Drivers who had not been detained by police
were then asked to provide a voluntary test sample to researchers. They found that police missed 62% of
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drivers found to have BAC > 0.08%. Wom en, solo drivers and young (i.e., less th an 35 years) were m ore
likely to be m issed by po lice.
W hat does this mean? If the actual rate of detection is poor, then the effectiveness must be due to the
threat of detection, not the fact of detection. It has been noted that media campaigns to raise awareness of
the che ck points is an ess ential part of th e pro gram (W ells et al., 19 97; M ercer et al., 1996 ). Perhap s the
lack of a sustained effec t in North Carolina is due to the problems police have had in identifying a large
eno ugh prop ortion of im paired drive rs.
Besides W agenaar’s meta-analysis of international studies, Vingilis et al (1980) and Hom el (1990), and
the experiences in Tennessee and North Carolina we have found little that is helpful related to the
methods used by ICBC to evaluate roadchecks and surveys of drivers to assess the prevalence of drunk
driving. Som e studies have us ed A RIM A an alyses to asses s the effect of c han ges in legislation and
pub licity on fa tal crashes (e.g., Rogers and S choen ig, 1994). Voas and L acey condu cted a review of a
variety of sanctions aga inst drunk drivers, and the gradua l shift from behaviour based enforcement of
drunk driving laws (e.g. ability to “walk a straight line”) to empirical enforcement involving actual
measurem ent of a lcohol levels in blood and breath samples in the United States (1990). Only the
programs in Australia, T ennessee and North Carolina compare to the thorough implem entation of
road che ck s that began in B ritish Colum bia in 1995 .
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4. ASSESSMENT OF PROGRAM IMPLEMENTATION
This chapter provides findings and conclusions regarding the implem entation of the Enhanced Impaired
Driving Roadchecks Program.

4.1

Survey of Prog ram Staff and Stak eho lders

To obtain feedback regarding the implem entation of the Enhanced Impaired Driving Roadchecks program,
a total of 32 interviews were conducted with key program staff, ICBC regional staff, police and municipal
representatives (including mayors) whom ICBC has worked with in the past to implement impaired driving
roadckecks. The following paragraphs summ arise the major findings resulting from these interviews.
1.

The re exists a high degree of support for the Enhanced Impaired Driving Roadchecks
program by the comm unity partners, stakeholders, and staff surveyed.
All of the municipal representatives, stakeholders and ICBC regional staff interviewed
agreed that the Enhanced Impaired D rivin g R oadcheck s have enhanced ro ad safety in
the ir co m m unity.

2.

The program is operated largely at the discretion of the police. The vast majority of those
interviewed indicated that the y and their constitue nts had little involvement in the
execution of the program, including the selection of roadcheck sites. A few ICBC regional
staff indicated that they had occasional limited input on where roadchecks are
undertaken.

3.

The re was an almost even split in opinion among the comm unity representatives and
ICBC regional staff interviewed regarding the adequacy of existing levels of enforcement.
Slightly under half of those who responded (45%) to the question indicated that the
current levels of enforcement are adequate, while slightly over half (55%) indicated the
current lev els are not appropriate.
Those who stated that the cu rre nt le vels were inadequate comm ent, for example, that the
impaired driving roadchecks have not been visible and voice concern over whether there
is adequate deterrence. Some have also suggested that more peak period and selective
enforcement techniques are needed, especially if there are insufficient resources. It has
also been indicated that there are problems with obtaining sufficient staffing for
roadchecks at rural jurisdictions.

4.

The m ajority of respondents (69% ) indicated that the current levels of advertising are
app ropriate.
The 31% of respondents who indicated that the current levels are not appropriate indicate
that there should be more peak period, blitz advertising and promotion to reinforce
awareness; that the level of susta ined advertising and prom otion n eed s en han cem ent to
improve deterrence and encourage behaviour modification; and that the advertising and
promotion levels for high risk groups, such as teenagers, should be increased and
focussed.

5.

Overall few im plementation problems have been experienced in the delivery and
operation of the prog ram . This is m ainly attributed to the lengthy history of impaired
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driving roadchecks in British Columbia. It is believed that many of the coordination and
ope rational issues w ere reso lved in the pa st.
How ever, some issues have been raised regarding the staffing at the checkpoints. A few
respon den ts report that police staff who have not worked on traffic related enforcement for
a number of years are staffing checkpoints in their area and m ay not b e qu alified to
enforce the roadchecks.
6.

S om e concern has been expressed that roadcheck enforcement may be perceived as
shifting away or eroding police resources from other areas of enforc em ent. Howeve r,
88% of the 16 mayors and police representatives who responded to the question
indicated that paying po lice enforcement has not had an impact on the ability of the police
to respond to other types of enfo rcem ent. Rather, the evidence app ears to indicate the
opposite is occurring. Fig ure 4.1 below depicts the level of po lice crim inal code traffic
conv ictions from 1986 to 1998 in relation to the levels of other types of criminal code
convictions.

Figure 4.1: Level of Criminal Code Charges per Year in BC

Source: ICBC Road Safety Strategic Initiatives

As ind icated in Figure 4.1, the level of traffic criminal code convictions has declined
relative to other types of enforcement. This suggests that enhanced impaired driving
enforcement is unlikely to have affected the ability of police to respon d to other types of
enforcem ent. As indicated by Figure 4.2, the use of enhanced overtime en forcement m ay
have ac tually slowed d own the rate of decline of traffic enforcem ent.
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Figure 4.2: Hours of Traffic Service per 100 People in BC

Source: ICBC Road Safety Strategic Initiatives

The ICBC highlighted portion of Figure 4.2 represents the increase rate of tra ffic
enforcement attributable to enhanced impaired driving and speed enforcem ent. The
graph suggests that had enhanced traffic enforcement not been im plem ente d, the rate
and number of impaired drivers (as well as speeding drivers) caught would be at lower
levels than exists cu rrently. This is confirmed by the statements of some of the
respon den ts who indicated that the program has not resulted in an enhancement of
existing enforcement resources devoted to traffic, but a replacement of resources.
7.

A number of respondents indicated that “burnout” is being experienced by line police staff
participating in roadcheck s at som e departm ents. W hile the extent of burnout in a
department is said to be related to the methods used to m ana ge a nd s che dule staff, with
som e departments reporting no burnout problem, there is a degree of concern that
burnout may be affecting the quality of work undertaken during regular duty hours.

8.

One of the pro posed m easures for addressing the re sourcing issues is to shift the delivery
model from one that uses police overtime to pay for enhanced traffic and impaired driving
enforcement, to a m ode l that involves the fun ding of sp ecial police u nits de voted to
enforcement of traffic and impaired driving laws. The details of this proposed m od el is
reported in the Traffic Services Study Final Report published by the Ministry of Attorney
General in Decem ber 2000. Of the mayors and police representatives surveyed, 11 of the
17 respondents (65%) approved of the hiring of additional police officers, funded by ICBC,
for a special police fo rce devoted to enforcem ent of traffic and impaired driving laws. In
addition to resou rce is sues, another key reason expressed by supporters of establishing
special police units is that paying for overtime hours is costly. Supporters also view th e
payment of overtime as a temporary solution, rather than a so lution for the long term. On
the other hand, of the ICBC staff and other com m unity representa tives w ho re spo nde d to
the question, two-thirds opposed establishing special police units and supported paying
police overtime. The primary reasons offered for opposing special police units include:
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4.2

•

Overtim e police are a sou rce of trained a nd e xpe rienced s taff, while establishing
special units would involve the cost o f training of new enforcement officers who
m ay or m ay not b e m otivated to rem ain in the units.

•

The cost of salaries and benefits of a full-time police officer are considerable and
wo uld not result in a significant savings compared to the current practice of
paying overtime.

•

A regular dedicated police force would not enable the flexibility to provide police
resources during periods when impaired driving is known to occur more ie.
evenings and weekends.

•

A perceived loss of local input if special police units were established.

•

W hile a full time special force may be suitable for larger urban areas, it is not
practical for sm aller jur isd ictions. In smaller urban and rural areas, the use of
overtime is believed to be more appropriate.

9.

Due to a high hurdle rate and inflexibility in the guidelines for qualifying for the Enhanced
Im paired Driving Roadc heck s program , it has bee n indicated that there is limited delivery
of the program in rural jurisdictions. The im plied hurdle rate fo r the program is a be nefitcost ratio of 2:1 on an annual basis, or an annual return on investment of 100%. Because
of the lower population and proportionately higher setup costs for program delivery in rural
centres, im plem entatio n of the program in m any rural jurisdictions would not meet the
hurdle rate. It was also noted that some rural jurisdictions, despite having a high
seasonal, transient population, did not qualify for the program because they did not meet
the required threshold base population.

10.

S om e regional ICBC staff have indicated that program effe ctiveness could be enhanced if
ICBC had m ore input into the loc ation o f im paired driving roa dch eck s to optim ise site
selection.

Comparison with Other Jurisdictions

The following pa ragraph s pro vide a com parison o f the B ritish Colum bia Enha nce d Im paired Driving
Roadchecks Program with similar programs in other jurisdictions. The information on other jurisdictions
was obtained by reviewing the available published literature and Internet websites. In addition, we
conducted interviews with program staff and researchers in these other jurisdictions.
4.2.1

O verv ie w o f Oth er R oa dc he ck /C heckpoint P rogram s

Few impaired driving roadcheck programs exist in North America that operate on a state or province-wide
basis. The majority of roadcheck operations are undertaken by individual law enforcement agencies at the
municipal or county level. Outside of North America, the countries with the broadest and lengthiest
experience with im paired driving roa dch eck s are Aus tralia and New Z ealand. In A ustra lia, each state
operates impaired driving roadchecks as part of their Random Breath Te sting program , the collective
nam e used throughout Australia to describe drink driving enforcement. In New Zealand, drinking driving
enforcem ent, inc luding road che cks, operate s un der th e title of C om pulsory Bre ath T esting .
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The key distinguishing characteristics between program s operating in Australasia and those operatin g in
No rth America is the scale of enforcement, and to a slightly lesser extent, the degree of centralised control
over enforcement. For instance, police organisation is more centralised in Australia and New Zealand,
wh ile there is m ore local contro l of police in the United States. Police orga nisations in Aus tralia tend to
ope rate at a statewide level; while in the United State, the underlying political structure favours devolution
of police operations to the municipal or county level. As a result, one of the key constraints to operating a
statewide program in the United States is the degree of co -ordination and political will required to
implement such a program. Correspondingly, one of the key reasons for the success and scale of
impaired driving roadchecks programs in Australia and New Zealand is that the political will and support
for roadche ck en forcem ent is stronger due to the greater level centralisatio n of po lice servic es than in
North America.
In addition to systemic differences, there are also exists operational variations between programs carried
out in North Am erica and those in Aus tralasia. Personn el staffing road ch ec ks in North America stop each
driver who passes through a roadcheck. Disc retion is left to the police office r to decide whe ther to
administer the breath test. Police in Australia and New Zealand pull over blocks of drivers passing
through the roadway and adm inister breath tests to every driver stopped. Another variation is the use of
buses in Australia and New Zealand. The use of buses with breath testing equipment for the roadcheck
increase the visibility of enforcement and the number of drivers pulled over. The extent of use of these
buses varies among the s tates of Australia. Only one jurisdiction in North America, North Carolina, has
adopted the Australasian practice of using highly visible buses.
Nothing these underlying differences, the following pa ragraph s de scribe the leading pro gram s in N orth
Am erica and Australasia.
4.2.1.1 North Carolina, USA
The impaired driving roadcheck program in North Carolina, “Booze It & L ose It”, wa s introduced in
November 1994 as part of the G overnor’s Hig hw ay Safety Initiative. The program is operated in all 100
counties in North Carolina and combines a public information campaign with high visibility roadcheck
enforcem ent. Ro adcheck e nforcem ent operate s continu ally, on a susta ined basis, with two three week
seasonal blitze s during the summ er and winter high alcohol periods that feature enhanced enforcement
and publicity. The preponderance of enforcement activities, however, occur during these blitz periods.
Roadcheck enforcem ent efforts are suppo rted by three breath-alcohol mo bile testing units, which are
school buses known as BATm obiles. The BATm obile costs approximately $137,000 and contain two
Intoxiliyzer 5000 breath testing instruments. The mobile testing units overcome the need to transport DW I
offenders to a test site and the problems associated with the tim e for transport. The buses also reduce
manpower at the roadcheck, as the staffing levels required to transport DW I suspects to the police station
for tes ting are redu ced .
W hen the program was first implem ented in 1994, the National Highway Traffic Safety Administration
(NHTSA) provided funding to pay overtime ho urs to police officers enforcing roadchecks and to pay for
equipment for the roadchecks. An addition $900,000 was contributed by the insurance industry to pay for
public education and advertising. Overtime funding of roadcheck enforcement was discontinued after the
1993/94 cam paigns partly due to the lim ited fun ding available fo r overtim e hours. The pro gram currently
operates as part of regu lar duty enforcem ent. In addition, paid advertising has also reportedly been
ceased; however, public attention is still attained through staged public events and earned media.
Program em pha sis is placed largely on enforcem ent.
Booze It & Loose It is considered a m ode l program in the U nited S tates. The program is unique in the
USA for its high level of political priority. This has been attributed largely to the State’s Governor, who,
hims elf, was th e victim of a n im paired drivin g accident. A s such, regular du ty roadcheck enforcement of
impaired driving enjoys a fair level of support in North Carolina. Program funding has averaged $2 m illion
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in each of the past three fiscal years. In fiscal year 2000, the program rec eived $2.34 m illion in funding, of
which $1.16 million went to support local law enforcement and the remaining $1.18 million was spent on
the purchas e of e quipm ent.
4.2.1.2 Tennessee, USA
The State of Tennessee implem ented a statewide impaired driving roadcheck in March 1994. The
program operated under the slogan “Checkpoint Tennessee”. Originally, the Checkpoint Tennessee
program was sponsored by NHTS A and conducted as a demonstration project to show the feasibility and
effects of a s usta ined, statewid e DW I roadcheck enforcement program. At that time, the decision was
made to not use NHTSA funding for the purpose of paying for officer enforcement time. NHT SA funding
wo uld instead be used to fund training and the purchase of equipment and educ ationa l m aterials for the
program. All funds and resources for enforcem ent activity were to be drawn from existing resources. The
Governor’s Highway Safety Office provided the development and planning for the program. The actual
scheduling and deployment of roadchecks was manag ed by the Tenn essee Highway Patrol. On five
weekends during the project year, roadchecks were set up in each of Tennessee’s 95 counties in an
intensive, blitz-like fashion to reinforce awareness. The demonstration project was initially slated to run for
a twelve month period, and has since continued beyond this initial demonstration period.
The prog ram and its nam e ha s since e volved an d been m odified . The program now operates under the
moniker “You Drink & Drive, You Lose” and is a comprehensive im paired driving program com prising
checkpoints, roving patrols, and saturation patrols, along with a public awareness campaign. The
extended pro gram is scheduled to operate for 15 m onths and is designed along experimental lines.
Enforcement in the state is divided into four incremental levels discretely separated geographically. The
Eastern portion of the State represents a con trol group receiving “norma l” levels of impaired driving
enforcem ent; that is, enforcement in the region is conducted during regular duty with no roadchecks,
roving patrols or saturation patrols. The next stage of impaired driving enforcement consists of
roadchecks only. Mean while, som e districts in the State receive a combination of roadcheck and roving
patrols, and othe r dis tricts receive the m ost ex ten sive level of enforcement--a combination of roadchecks,
roving patrols, and saturation patrols. Saturation patrols involve targeted enforcement at specific problem
areas such as near clubs and bars.
The roa dcheck s are typically staffed by an average of six officers and one supervisor. Specially outfitted
vans equipped with an Intoxilyzer are available a t road che ck locations. E nforcem ent is s upp lem ente d with
public servic e announcem ents a nd prin t m edia. T he initial Checkpoint Tennessee program received
$927,594 in program fun ding over its first two years. A rou ghly equal level of funding was provided by
federal and state authorities under a matching formula. The State funded the pu blic service
ann oun cem ents and enforcement for the program through reallocation of existing resources. The
Am erican Coalition of Traffic Safety contributed an additional $20,000 for billboard advertising. In addition
to paid media, a significant amount of earned media was generated for the program. The program budget
for the current You Drink & Drive, You Lose program is $1.4 million over 15 months, of which $300,0 00 is
allocated to advertisin g. A pproxim ate ly, $500,00 0 is set as ide for m onitoring and evaluation of the
program. As with the earlier program, enforcement is provided through diversion of existing resources.
4.2.1.3 New Mexico, USA
New Mex ico’s “Operation DW I” program beg an in D ece m ber 1 993 . The New M exico T raffic Safety
Bureau, through state and NHTSA m onies, provide funding for overtime enforcement, equipmen t, and
public information and education for the program. At inception, the program involved blitz enforcem ent for
a ten day period every second month. The program now operates on an ongoing basis with quarterly twoweek “Superblitz” roadch eck e nforcem ent periods which are accom panied by intensive publicity. The
Superb litz periods are intended to reiterate the anti-DW I campaign message and sustain general
deterrence. At other times, roadcheck enforcement is held at least every Friday and Saturday night
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throughout the yea r in the State. An average of 5 police officers enforce the roadchecks. Rollout of the
program has not been e xtended to all police agencies in the State, especially in rural areas where
resources are limited. However, the more populous regions of the State are involved in the program.
In the inaugural year of the program, $725,000 was allocated to the program and broken down as follows:
$135,000 for equipment; $290,000 for police overtime; $250,000 for publicity and public awareness; and
$50,000 for evaluation. Funding levels have increased slightly since the inception of the program. From
October 1999 to S eptem ber 20 00, a total of $8 95,58 5 in funding was allocated to the program . However,
wh ile overall spending has increased, spending on publicity and advertising has remain the same at about
$250,000. In addition, local police agencies are encouraged to provided additional roadcheck enforcement
outside of O pera tion D W I through C om m unity DW I funding. The Com munity DW I program is operated
from a pool of funds collected through DW I fines, and its purpose is to support comm unity impaired driving
projects, including police overtime pay for roadcheck enforcement. Funding for the program am ounts to an
average of $750,000 annually, which is distributed to DW I Task Forces throughout the state which
comprise of local community groups.
4.2.1.4 Indiana, USA
The Ind iana roadcheck program entitled “Operation Pullover” has alternated its focus between impaired
driving and sea t belt use. The p rogram was initiated in the fall of 19 94, in the form of two 14 day long
blitzes, through the sponsorship of the Governor’s Council on Impaired and Dangerous Driving
(‘G overnor’s Council). The Governor’s Council provided funding for police overtime to enforce the
roadchecks, equipm ent p urchases, and training. A public information and education campaign was also
conducted by the G overnor’s Co unc il as part of the prog ram . Most recently, the program has been
exp and ed to four 14 day long blitzes.
The program involves 200 police agencies ac ross the sta te. A s part of its contract w ith th e G overnor’s
Council, police agencies comm it to issuing news releases and conduct media events and news
conferences on behalf of the program. Roadcheck patrols were to maintain a ratio of at least one impaired
driving arrest every eight hours.
Ap proxim ate ly $1 million has been spent annually on the program. In 1996, the State hired an advertising
firm which ge nera ted corporate sponsorship dollars valued at $476,50 0 from sponsors such as Co ca Co la
and Subway. The Am erican Coalition for Traffic Safety contributed an ad ditio na l $20,000 for billboard
advertising. A further $7,500 was spent per blitz on paid media. Unfortunately, the program has recently
been discontinued because the roadchecks have been declared unconstitutional by the State’s Supreme
Co urt.
4.2.1.5 New South W ales, A ustralia
The Random Breath Testing (RBT) program was introduced in New South W ales in Decem ber 1982. The
stated purpose of the program is to prevent offending by creating a threat to a potential impaired driver that
they will be caught. Visible operations publicise the RBT program, establishing the perception of threat. The
program em ploys a number of methods of enforcement including roadside roadchecks, m obile (roving)
patrols, or targeted patrols. Another key aspect of the program is public education and publicity emphasising
the threat of being caught, which is reinforced by highly visible enforcem ent. Police also participate in m edia
events to raise additional awareness and reinforce the message.
Enforcement is administered primarily by dedicated traffic police, who are obligated to fulfil a minimum of one
hour of RBT enforcement per shift, although general duty officers also undertake RBT enforcem ent. The
program operates on a year round, sustained basis with enhanced enforcement and advertising periods held
during March and November to reinforce awareness. Funding for paid advertising and for enhanced
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enforcement is provided by the Roads and Traffic Authority (RTA). The RTA also mak es available $3.5
m illion per year for enhanced road safety operations including, in som e instances, funding for overtim e police
enforcem ent. However, enhanced funding is only granted if a baseline level of standard enforcem ent is also
provided.
In the past, the pro gram em ployed bus es e quipped with testing equipment to screen drivers at
roadchecks. Since then, each police vehicle has been equipped with the ability to provide roadside tests.
As a result, roadcheck enforcement can vary from single police vehicle at the roadside of lower volume
roads to 6 to 8 police cars at a major freeway. Choice of roadside test locations are based on local
information, visibility and intelligence. In 1987, mobile RBT patrols were introduced to complem ent the
work of the stationary roadside test sites. The purpose of these patrols is to police side roads near the
m ain tes ting site, in o rder to deter m otorists wh o m ay attem pt to evade RB T.
2.2.1.6 Vic toria, A ustralia
The Random Breath Testing program in Victoria is one of the earliest programs worldwide. In July 1976,
the Victoria governm ent introduced random interception and testing of drivers for the presence of alc ohol.
During that year a m ode st 19,006 brea th tests were administered. Since then, the program has evolved
into a large-scale media and enforcement initiative. The program now operates on four key principles: high
visibility, rigorous and strict en forcem ent, heavy publicity, and sus tainm ent.
Roadcheck operations rely largely on highly visible, bus-based enforceme nt rather than car-based.
Thirteen custom built “booze buses” operate in the state providing the ability to test 1,500 drivers in an 8
hour shift. Approximately 2.5 million tests are administered each year through the booze buses. An
average of 8 officers staff a roadcheck session. The booze buses are deployed almost equally between
Metropolitan Melbourne and outlying regions. The development and supply of the buses were funded by
the Transport Acc ident C om m ission (TAC )--the Sta te’s sole provider of third party transport accident injury
insurance. In lower density, rural areas, police cars with illuminated rooftop signs are deployed for
road che ck enfo rcem ent. In addition to roadside, booze bus operations, targeted, covert vehicle operations
are also conduc ted throughout the year at locations where alcohol cons um ption is prevalent. A further 1 .5
m illion drivers are tested annually through these covert operations. TAC provides funding for advertising
and public education in support of these enforcement efforts.
Along with sustained enforcement, intensified enforcement is conducted during high alcohol periods of the
year, such as the Decem ber h oliday se aso n. TAC has historically provided fu nding for overtim e wa ges to
suppo rt the enhanced enforcement efforts, but this method of funding has declined over time in favour of
special operations. In September 1989, a specialised Traffic Alcohol Section was set up with the sole
purpose of enforcing impaired driving laws and administering random breath tests. Because of the
repetitive and monotonous tasks associated with delivering breath tests for long stretches of time, it was
decided that newly graduated police constables wou ld be assigned for m onth long rotation at the Traffic
Alcohol Section before proceeding onto other duties. This method of delivery has resulted in improved
m orale and productivity.
4.2.1.7 W estern Australia, A ustralia
The Random Breath Testing program in W estern Australia began in Novem ber 1980. The program was
originally conducted on a blitz basis and enforcement was car-based. From July 1995 onward the
orientation of e nforcem ent ch anged to bus-based enforcem ent. Car-based enforcem ent still continues,
howeve r, and is managed at the district and station level. Car-based enforcement can involve as many as
two or more stationary police vehic les pulling over several vehicles at a time at the roadcheck, or as few
as a single police car pulling over one to two vehicles at a tim e. Mo bile RBT patro ls are also e m ployed to
support booze bus operations and pursue drivers attempting to avoid the booze buses.
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The program now ope rates on a sus tained bas is, prim arily through h ighly visible, booze bus es. T he B reath
An alysis Section of the Traffic and Ope rations Support Portfolio of the W estern Australia Police Service
operates and m ana ges the S tate’s tw o bo oze b use s, wh ich were p urchas ed b y the Sta te Governmen t
Insurance Com mission. Each booze bus contains an evidentiary breath testing unit and com pute r
facilities to enable information from hand-held breath testers to be downloaded into an enforcement
database. Bus-based operations are staffed primarily by probationary police officers on regular duty under
the supervision of senior officer. In general, an average of 10 police officers is involved in each booze bus
based roadcheck. Choice of locations for booze bus enforcem ent is m ade on the basis of local knowledge
and targeting high volume/high visibility places. There are generally three shifts pe r da y per bus, and
operations are primarily undertaken in metropolitan areas. Currently, every driver stopped at a roadcheck
is breath tested ; prior to 1 994, discretion w as left to the p olice officer to decide which drive rs to test.
Along with enforcement, the program contain s a public education and awareness component. The mass
m edia campaign is undertaken by the Office of Road Safety, a division of the State’s Department of
Transp ort. In the 1996/97 fiscal year, $380,900 was s pent on adve rtising. Currently, the funding for road
advertising is obtained from speed camera ticket revenues. Approximately, A$14 million in speed camera
ticket revenues are allocated annually to road safe ty advertising, of which RBT is one of four main road
safety issues that are advertised. The total cost of police services fo r traffic m ana gem ent and ro ad s afety
in Western Australia is A$51.4 million.
4.2.1.8 New Zealand
New Zealand introduced a Compulsory Breath Testing (CBT) program on April 1, 1993. In the early years
of the program, police operated car ba sed road check s at which all drivers stopped were tes ted . Currently,
New Ze aland follo ws the approach tak en by a num ber of Australian State s and em ploy 25 high visibility
boo ze buses for processing random breath tests. The program operates year round on a susta ined basis
and consist of both an adve rtising and en forcem ent com ponent. In addition, there are 2 national
cam paign pe riods and eac h po lice district is to condu ct a m inim um of thre e ca m paigns a year.
The New Zealand National Road Safety Com mittee develops the broad road safety strategy and allocates
funding for road safety for the country. Road safety funding derives from road user taxes that provided
NZ$193 million in funds for the New Zealand Road Safety Programm e in 2000/01. Spending on both the
advertising and enforcement components of the program originates from this pool. The New Zealand Land
Trans port Safety Authority is charged with administering the advertising component of the CBT program,
and is allocate d an estim ated NZ$10 million for this purpose. Enforcement is negotiated through a
Mem orandum of Understanding with New Zealand Police for a stipulated amount of enforcement hours at
a specified charge out rate. Road safety is reported to form 20% of the police budget, which includes a
dedicated traffic, Highway Patrol with a budget of $NZ10 million in 2000/01.
4.2.3

Com parison of Jurisdictions Investigated

As indicated in Table 4.1, the enforcement costs per capita of the impaired driving roadcheck p rogram in
British Co lum bia are sim ilar to the average of e ight oth er jurisdictions investigated, while the advertising
costs per capita in British Columbia are considerably lower than the average of the other eight jurisdictions
investigated. Overall, the total amount spent per capita on impaired driving roadcheck programs is higher
in Aus tralia and New Z ealand, w ith m ost of the jurisdictions investigated in these countries spe nding m ore
than double the amount spent per capita in British Columbia on impaired driving roadcheck progr am s. In
contrast the total amou nt spent per capita on impaired driving roadcheck programs in most of the US
sta tes investiga ted is less than one-quarter of the am ount s pent in British Co lum bia
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TAB LE 4.1
CO M PAR ISO N O F PR OG RAM COSTS PER CAPITA

Cost of
Enforcement per
Capita (Cdn$)

Cost of
Advertising per
Capita (Cdn$)*

Enforcement to
Advertising Ratio

4,023

2.31

0.25

9.24

North Carolina

8,049

0.45

0.00

N/A

New Mexico

1,819

0.76

0.21

3.62

Tennessee

5,689

0.13

0.07

1.86

Western Australia

1,861

3.50

0.85

4.12

New South Wales

6,411

1.86

Population
(000's)
British Columbia
Other Jurisdictions

0.25

7.44

†

Victoria

4,712

4.07

2.06

1.98

New Zealand

3,781

5.53‡

1.72

3.22

Average

4,617

2.33

0.74

3.15

No te: C urre nc ies we re c on ve rted at 1 .54 52 , 0.7 86 9, a nd 0.6 34 3 fo r U S, A US , an d N Z d olla rs re sp ec tive ly.
*Advertising spe nd ing le vels fo r A ustralia and New Zealand comprises all drink driving related advertising, including nonenforcement related advertising. Drinking and driving advertising in t h e U n ited States is conducted through pub lic service
an no un ce m en ts (PS A); the tim e fo r the PS As are do na ted by te lev isio n s tatio ns . Th e v alu e o f PS As ha s n ot b ee n a dd ed to
advertising spending serving to understate the actual level of advertising in the States analysed.
†

Enforcement an d a dve rtising spe nd ing is estim ated ba sed on 33 % of the Victo ria P olice targe ted tra ffic l a w e n forcement budget
an d T AC roa d s afe ty ad ve rtisin g, re sp ec tive ly.
‡

Enforcement spending is estimated based on 12.5% of the N SW Police traffic pro gram budget. The estimate does not include
provision for administration and equipment, which are likely included i n th e n u m b e rs provided for the other Australasian jurisdictions.
Consequently, the NSW numbers are probably understated compared to other jurisdictions in the region.

A pervasive situation in the advertising of impaired roadc heck driving program s is the reliance on third
party organisations to relate the enforcem ent message. In both British Columbia and Australasia,
impaired driving roadcheck advertising is undertaken either by state or provincial insurance companies or
dep artm ents of transportation, not the police. In the United States, advertising funding either originates
from federal grants or corporate sp onsorsh ip. Neither sources of funding are particularly robust and are
short-term , incon sistent, and difficult to value. As a result, programs in the United States rely heavily on
earned media to raise awareness. In light of these factors, it is not surprising to see that the advertising
per capita levels and enforcement to advertising ratios are erratic across US jurisdictions.
As illustrated in Table 4.2, British Columbia has the highest frequency of vehicles checked per 10,000
vehicles. On average, a vehicle is checked by a police officer at a roadcheck operation 1.9 times each
year in British Columbia, while a vehicle in the state of W estern Australia is checked (and breath tested)
by a police officer in a roadcheck operation about 0.88 times each year, the highest level in the
Australasian region.
A com parison of the num ber of bre ath tes ts a dm inistered among the jurisdictions indicates that the
Australasian jurisdictions administer more breath tests on an absolute and per driver bas is than any N orth
Am erican jurisdiction. The high number of breath tests is attr ibutable to the non-discretionary nature of
enforcement in this region. Every driver stopped in Australia and New Zealand is adm inistered a breath
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test. Ho we ver, pulling over drivers in blocks and testin g every driver would presumably increase the
length of time spent at a roadcheck and reduce the number of drivers stopped at a roadcheck.
TAB LE 4.2
COMPARISON OF ENFORCEMENT LEVELS AND RESULTS

Number of
Vehicles
Checked per
10,000 Vehicles
in Jurisdiction
British Columbia

Average
Enforcement
Time per
Vehicle
(minutes)

Number of
Breath Tests
per 10,000
Drivers

Number of
DWI charges
per 10,000
drivers

Number of
Impaired Driving
Fatalities per
10,000 vehicles

18,958.4

2.35

98.6

3.28

0.29

North Carolina‡

N/A

0.06

93.4

6.90

0.93

New Mexico

N/A

0.16

152.6

7.21

1.33

Tennessee†

298.8

0.02

N/A

2.03

1.01

Western Australia

6,756.3

6.21

8767.2

133.82

0.38

New South Wales

4,697.7

3.74

5048.5

54.02

0.22

Victoria

8,686.2

5.11

7967.0

46.58

0.11

New Zealand

4,908.9

11.48

4290.6

94.78

0.43

‡

Breath test and DWI figures are for 2000.

†

1994/95 figures

*B rea th test (BT) figures for North Carolina and New Mexico are all BT administered by police in the state.
administered by type of enforcement are not available.

Breakdown of BT

As indicated in T able 4.2, the number of DW I charges per 10,000 drivers in British Columbia is 3.28, which
is considerably less than the num ber of DW I ch arges in the Australasian ju risdictions which ranges
between 46.58 and 133.82. The number of DW I charges per 10,000 in BC is also lower than m ost o f the
US jurisdictions investigated. Some factors that contribute to the lower rates of DW I charges in British
Columbia are the following:
1.

The lower number of breath tests undertaken in British Columbia.
Due to the
discretionary nature of brea th tests in British Columbia, only about 1 out of ever 500
drivers that go through an impaired driving roadcheck in British Columbia is administered
a bre ath test.

2.

The maximum permissible BAC in Australasia is lower (0.05) as compared to British
Colum bia (0.08).

3.

The number of DW I charges per 10,000 drivers indicated for US jurisdictions in Ta ble 4.2
includes the results of both the impaired driving roadcheck programs as well as DWI
charges resulting from regular police activities. For British Columbia and the Australasian
jurisdictions, the figures in Table 4.2 in dicates only the DW I charges resulting from
impaired driving roadcheck programs.

As indicated in Table 4.2, the num ber of im paired drivin g fa talitie s per 10,00 0 vehicles in British Co lum bia
is 0.29 which is comparable to the Australian jurisdictions investiga ted and considerably lower than the US
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jurisdictions investigated. One possible explanation for the relatively low number of impaired driving
fatalities in BC is the high number of vehicles checked per 10,000 vehicles, which results in a high
perc eived risk o f being ca ugh t.
Through discussions with program manag ers, enforcement officers, and leading experts in other
jurisdictions, the best practices identified in impaired driving roadcheck programs include the following:
•
•
•
•
•
•

cen tralised enfo rcem ent;
dedicated traffic or impaired driving police units;
acc oun tability of enforcem ent;
high visibility and low pred ictability of the locations s elected fo r enforcem ent in o rder to
m axim ise the perc eived risk o f being ca ugh t;
strong and imm ediate penalties; and
a high level of advertising to maximise program awareness and the perceived risk of being
cau ght.

For the other jurisdictio ns investiga ted , the ke y issues in pro gram implem enta tion are police m otivation to
undertake im paired drivin g enforcem ent and police training. Fo r m ost jurisdictions, im paired or tra ffic
enforcement does not appear to be perceived as a high priority am ong police. E ven where it is a high
priority, emphasis may be placed more on catching offenders rather than raising the perception of being
cau ght. Operation ally, this translates into more em phasis on targeted e nforcem ent, rather than mo re
visible roadchecks. Some jurisdictions have attempted to address this issue by staffing traffic units with
junior officers. However, it has also been indicated that traffic duty requires a high level of knowledge and
training. Traffic enforcement is believed to be more procedural and detailed than other types of
enforc em ent. Officers are required to have knowledge of an extensive number of codes and procedures
to enforce impaired driving and traffic laws appropriately. There is some doubt as to whether junior
officers have the qualifications to enforce traffic laws.
S om e jurisdictions are responding to the motivation issue by holding police accountable to performance
objectives that include specifying a target number of breath tests, hours of enforcement, and perceived
visibility. The W estern Australian police, for ex am ple, is ob ligated to dedicating 17 % of po lice res ourc es to
traffic enforcement. Accountability is strengthened when there are police units spec ifically charged with
meeting these objectives (i.e. dedicated traffic enforcement units) and whe n en forcem ent is c entra lised. A
number of respondents have noted that regionalisation of police managem ent has eroded resources
ded icated to traffic enfo rcem ent.
4.2.5

Sum mary

The results of the survey of program staff and stakeholders and of the benchmark com parisons with other
jurisdictions indicate that the Enh anced Impa ired Driving Roadche cks p rogram in British Columbia has
been im plem ented succ essfully.
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5. CONCLUSIONS AND RECOMMENDATIONS
This chapter pro vides an overall ass essm ent of the evaluatio n and our key conclu sions and
recomm endations to enhance the implementation and evaluation of the Enhanced Impaired Driving
Ro adc hec ks prog ram .

5.1

Conclusions

Overall, we are impressed with the magnitude of the Enhanced Impaired Driving Roadchecks Program
and the efforts which we re un derta ken to evalua te it.
Sa m ple sizes, with one minor exception, were large enough to detect a meaningful effect of EIDRP on
drinking-related crashes. For the most part, the statistical methods used to evaluate the results were
app ropriate and could answer the question as to whether EIDRP resulted in reductions in these crashes.
W e have some concerns about the use, in the Fleming and Mercer (1997) analysis, of the surrogate crash
group (young m en aged 21-40, involved in single-vehic le injury-crashe s at night on wee kends ) to
represent cha nge s in all drink ing driving crash es. W e su gge st so m e ad ditional analysis to verify the
representativeness of this group in reflecting changes in alcohol-impaired accidents. W e recomm end
some slight modifications and some clarifications. These are detailed in the recomm endations section.
So far as the methods used to estimate the numb ers of alcohol-related crashes in later studies (Mercer
and Fleming, undated) we have exp ressed c oncern over the methods used to estimate the numbers in the
population and have suggested alternative strategies.
W ith respect to evaluation methodologies we examined material from Toronto (Vingilis et al, 1980),
Au stralia (Homel, 1990), Tennessee (Lacey et al., 1999) and North Carolina (Foss et al., 1997) where the
questions ask ed w ere s imilar to thos e ad dres sed by ICB C, and w here the evalua tion m ethodology was of
a high qua lity. Th e evaluation m etho dologies use d by ICBC com pare favourab ly with thos e evaluations.
W e also compared ICBC's evaluation methodologies to the results of a meta-analysis of studies on the
control of alcohol-impaired driving over in a thirty-year period (W agenaar et al., 1995). This review
ide ntified 6500 studies of which 125 were reviewed in detail. The m ethods used by ICBC were consistent
with those used in many studies, including simple descriptive statistics, simple tests of significance, and
interrupted time se ries analysis. The ICBC repo rts ha ve m ade an im porta nt contribution to assessment
methodology in the way that they have used time series analysis. Compared to those reported in an
Australian study by Hom el (1990), the analyses conducted by the staff of ICBC appear stronger. They
have bee n ab le to co ntrol for othe r factors, s uch as s eas ona l effec ts on cras h rate s, that may be changing
during the sam e tim e as enfo rcem ent-related cha nge s in the prevalence o f drink ing-driving.
The ICBC reports also are unique in examining crash costs. Although we found information from
Tennessee describing detailed costs associated with drinking and driving (NHTSA website), most
investigations have ex am ined only cra sh frequ enc y. Thu s these re ports provide significant new knowledge
useful in assessing the cost-effectiveness of major traffic safety initiatives in other jurisdictions throughout
the world.
Overall, we conclude that the evaluation demonstrates that the Enhanced Impaired Driving Roadchecks
Program has resulted in a decrease in crashes of a type known to be associated with a high prevalence of
drinking drivers. However, there are a number of statistical concerns which should be addressed in order
to accurately estimate the size of the reduction in drinking-driving accidents, as well as the associated
cost-benefit ratio. Some of the assumptions used to arrive at the estimates should be tested, perhaps by
seeing wheth er sim ilar e ffe cts can be seen in claim s related to fata l crashes. In addition, specific issues,
suc h as the use o f weighted estim ates , m eas ures of traffic volum e, etc nee d clarification.
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3.2

Key Recommendations

There are three areas in which we have recomm endations:
!
!
!
3.3.1

Statistical concerns and clarifications
A sum m ary report
Future studies

Statistical Concerns and Clarifications

W hile we were impressed with the extent of the evaluation, our review uncovered a number of statistical
concerns which should be addressed in orde r to increas e co nfidence in the re sults of the evaluation and to
more accurately determine the size of the effect, and therefore the cost-benefit ratio. These are as follows:
1.

In each of the roadside surveys, basic data was collected for each vehicle pulled over before the
driver con sen ted to participate in the surve y. These data (e.g. sex of the driver, type of vehicle,
tim e of d ay, num ber of pass engers) can and should be used to com pare consenting drivers w ith
non-consenting drivers for rea ss urance that co nsenting drivers are rea sonably representative of
all drivers stopped. This is needed because only a small percentage of drivers had BAC's over 50
mg% and consequently a large percentage of refusals amongst such drivers could distort the
estimate of the prevalence of drinking drivers.

2.

Evidence should be sought to verify that the surrogate group of crashes analysed in the Fleming
and Me rcer (1997) s tudy ad equ ately represents the crashes of all drinking drivers. Since the
surroga te group includes young male drivers only, the analysis can reliably verify only that
changes in surroga te cra she s reflect changes in prevalence of drinking and driving amongst
young males.

3.

Alte rnatively, changes in other claim types should be examined as was done in New South W ales
(Hom el, 1990). Although not shown in that pap er, ch ang es w ere repo rted to be cons istent,
whether a surrogate group of crashes, total fatal crashes, or crashes where the driver could be
shown to be impaired, were used.

4.

Evidence should be presented to back up the contention that half of the surrogate crash es are
alcohol related.

5.

Evidence should be pres ented to back up the contention that m ore than 19% of drivers mu st have
see n roa dch eck s in order for the prog ram to be effective.

6.

The basis for the estim atio n of tra ffic volum es should be m ade clearer. Altho ugh weightin g is
described in the road side survey reports, a nd tables refer to we ighted data, the m etho ds u sed to
weight and how the data should be interpreted is not clear. In particular, were the sampled
vehicles and the ratio of sampled vehicles to the total number of vehicles passing the site (i.e., the
sampling fraction) used to derive es tim ates of n um bers of H BD drivers in traffic at each site? This
is importa nt becau se u sing weighted rathe r than unw eighted data m ay distort the power of the
statistical test, ina ppro priately changing the like lihood of ob taining a statistically significa nt res ult.
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3.3.2

Sum mary R epo rt

Given the extent of the evaluations of the Enhanced Impaired Driving Roadchecks program , the number
of rep orts w ritten about th em , and the contributio n they make to improving assessments of drinking and
driving program s, a sum m ary report is highly recomm ended. We suggest that the following should be
included:
1.

A brief histo ry of Coun terattack in its variou s m anifestation s in British Colum bia.

2.

An indication of the growth of the program both in terms of the number of municipalities
participating and the duration of th e pro gram eac h year.

3.

A description of me asures o f implem entation; i.e., numbers of road check hours, numbers of
vehicles passing, numbers of vehicles stopped, numbers of charges made, and how the values of
thes e m eas ures have ch ang ed o ver tim e.

4.

A description of differences in charge frequ ency by mo nth, day of the week, and tim e of da y in
m unicipalities tha t have had the program for several years .

5.

An examination of year-to-year changes in the same comm unities. Programs in "new"
comm unities may have a bigger impact than in "old" comm unities.

6.

A determ ination of the rela tion ship betw een charges laid and traffic crashes or ins urance claim s
for crashes in each municipality. For a given level of road check activity, does a low level o f
charges laid correspond to a reduced number of crashes?

7.

Information concerning how the discriminant rule was developed to ide ntify claims involving
impaired driving and other claims.

8.

Information on the methods used to develop estimates of crash frequency and cost for the total
population. These m ethods will be valuable to researchers in other jurisdictions; w hile many
jurisdictions do not have access to insurance claims data, those that do will be able to use and
potentially extend these methods. Other m echanism s for estim atin g costs, beyond those norm ally
assessed in insurance, may be included in future studies. To begin this process, the methods
developed for these studies should be clearly described and published.

9.

Desc riptive sta tistic s only, rath er than statis tica l tests where there are small numbers of
observations.

The important contributions made by the ICBC reports to assessm ent m ethod ology with reg ard to
interrupted time series analysis and with regard to examining crash costs have provided significant new
knowledge, relevant not only to British Columbia but to other jurisdictions contemplating such a program.
A summ ary report would greatly assist in making these contributions more widely known.

3.3.3

Future Studies

The evaluation work we have reviewed is most worthy and should be expanded in the future to address
the fo llowing:
1.

A program design is required that allows researchers to determine the optimal schedule for EIDRP
in terms of vehicles stopped per week and weeks of enforcement per year to maintain a low
prevalence of drinking drivers.
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2.

The m ethods that were used to select sites for the drinking driver surveys should be reconsidered.
Although there is an element of randomization in the selection of segm ents o f ea ch com m unity in
which to locate the site, there appears to be much opportunity for bias in the selection of the sites
them selves. The e stimated pre valence of drinking-drivers will be inflated if, for example, sites near
bars are m ore lik ely to be selected than o ther s ites. O nce the segm ent of the c ity is selecte d, a
"dart on a map" approach could be used to randomly identify a location, and then the nearest
suitab le site (e.g ., with adequ ate park ing, etc .) to that location could be selected. More information
about the chara cteristics of the sites, su ch a s su rrounding land use , type of ro ad, etc. wo uld
prov ide reass uran ce a bou t how represe ntative they are likely to be.

3.

ICBC should reconsider its clustered sampling plan wherein sites are only visited once for a one
or two week period. Sites should be visited on more than one occasion under different
circumstances (e.g., time of day, day of week). The aim of these changes would be to mak e the
results more easily generalisable, and modify the effects of clustering.

4.

In exa m ining the im pac t of EID RP on crashes , other surrogate crashes or all crashes should be
considered and analysed because of the possibility of different impacts according to age. Fleming
and Mercer (1997) report substantial differences in response to the threat of increased
enforcement by age, with younger drivers much m ore likely to use designated drivers, or "pile into
taxis" (P. 10) than older drivers . W e are less concerned than the authors seem to be that some of
the change in num bers in the surrogate grou p m ay not b e alco hol-re lated th an that the surroga te
group may not adequately represent other drinking drivers. Restricting the analysis to crashes
involving young er drivers limits the findings to thos e drive rs.

5.

ICBC sho uld co nsider co ndu cting a survey that collects BAC values from drivers, not just at times
of moderate weather, but in mid-summ er and mid-winter. Such a survey is needed if one wishes
to know the prevalence of drinking and driving in the population as a whole. Arguments are made
as to whether there is m ore or less drinking in summ er during vacation periods or in winter but
data acro ss th e year are n eed ed to be certain.

6.

In subseq uent surveys whe re BAC values are collected in conjun ctio n with a rou tine roa d check , it
may be poss ible to te st h ow well police are able to identify genuinely impaired individuals, as was
done in North Carolina. A system, that can reliably identify those above the legal limit and those
who are not, will enhance the Counterattack Program and strengthen its ability to further reduce
the number of alcohol-related crashes in British Columbia.

7.

The appropriate tests of significance should be used. As an illustration, the statistical significance
of the preva lence of d riving at differe nt BA C levels shou ld not b e an alysed using m ultiple z tests
but ra ther w ith a sing le chi squa re tes t.

8.

The discrim inant functio n for identifying crashes likely to involve impaired driving and other
crashes should be validated using data not used in its development. This m ay a lready have
happened but it is not clear in the material that we were given.

9.

W e are concerned about the reasons for suspiciously high rates of reporting awareness of
roadchecks in roadside surveys. Q uestio ns should be included in future surveys to help determine
why drivers m ight errone ous ly report p reviou s ex perience with roadc hec ks.
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REVIEW OF EVALUATION OF
ROAD IMPROVEMENT PROGRAM
SEPTEMBER 2000

Ference Weicker & Company
Management Consultants

EXECUTIVE SUMMARY
Purpose of Study
The purpose of the study is to provide a "second opinion" regarding ICBC's evaluation of the Road
Improvement Program.

Scope of Study
To undertake the study, we first conducted a detailed review of the evaluations prepared by Hamilton
Associates relating to the evaluation of the Road Improvement Program. In addition, we reviewed the
available documentation on the program. We also conducted interviews with key staff and consultants
involved in the evaluation and implementation of the program.
To compare ICBC's evaluation practices with those employed in other jurisdictions, we conducted a
literature search and contacted leading researchers to obtain available evaluations of similar Road
Improvement Programs. There are few instances of insurance company assisted road engineering
improvement funding programs, and even fewer evaluations of such programs. There is, however,
evaluation literature on other road engineering improvement programs, which are used for comparison.
Appendix 1 provides a comprehensive list of the reports and other documents that were reviewed as part
of this assignment.
To further explain results, we assessed the potential impact of program implementation on program
effectiveness. The primary means we have employed are interviews with ICBC staff, external
consultants, and stakeholders, and comparison of the program implementation methods with similar
programs in other jurisdictions.

Overall Assessment
Considerable resources are being devoted by ICBC to conduct evaluations of the engineering
improvement program. This is very commendable in an era when objective evaluations of safety
measures are rarely undertaken and makes it all the more important that the evaluation be thorough. Our
overall assessment is that the methodology used to carry out the evaluation is generally sound. It is
laudable that attempts were made to use the most advanced evaluation procedures. There are concerns
however about some of the details of how the methodology was applied. The empirical Bayes techniques
that were used for the evaluation of some locations are quite complicated and, because they are relatively
new to safety evaluation, are still evolving. Indeed, many of the recent advances were documented (e.g.,
Hauer, 1997) after the analyses for the 1997 and 1998 evaluations were completed. In this sense, it
would be unfair to ICBC or its consultants, Hamilton Associates, to regard the questions raised about the
methodological details as criticism. Rather, the raising of these questions should be seen as an attempt to
spur timely adjustments to the evaluation methodology.
A greater concern is the inadequacy of the data, namely the drop in collision reporting, which was
substantial in some key jurisdictions. This factor was not under the control of ICBC or its consultant.
Because of the poor data, the impact of the methodological insufficiencies that were found was greatly
exacerbated. The quality of the data has implications for the selection of projects for the road
improvement program. It also has far-reaching implications for the on-going evaluation of all of ICBC’s
road safety programs. It must be addressed to ensure that the various road safety programs, including
road improvements, can be properly evaluated. Sound evaluations are required to ensure that the
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program achieves the greatest possible benefits and, as important, that the credibility of the evaluations
showing these benefits will be such as not to cast any doubt on the results.
We must emphasize that our assessment has benefited from hindsights that were not available to ICBC
or its evaluation consultants. Considering this reality and the fact that many difficulties are data related
and beyond the control of ICBC and its consultant, we conclude that the evaluations were performed to
the best of the abilities available.

Key Conclusions
The key study conclusion is that, mainly due to the serious decline in collision reporting, in combination
with a lack of accounting for time trends, there is no reliable evidence that the engineering improvements
program reduces ICBC or societal costs. Therefore, we cannot support the conclusion in the 1997
Evaluation, reinforced in the 1998 Evaluation, that the Road Improvement Program “continues to meet
the individual road improvement investment objectives, and continues to be a positive initiative for the
corporation”. At the same time, it should be recognized that engineering improvements, many of the type
implemented in the ICBC program, have a strong track record of safety cost-effectiveness.
As indicated above, many the critical questions that have cast doubt on the credibility of the conclusions
are beyond the control of ICBC or its consultants. Nevertheless, for completeness and for the benefit of
the on-going evaluation processes, it is still necessary to summarize here the main questions raised
about the evaluations.
1.

The analyses conducted were severely compromised by the under-reporting of collisions that
started in 1996 and a general decline in collisions that started well before 1996. As it currently
stands, the analysis is biased due to this under-reporting and is therefore unreliable. In fact, the
overall decreases in collisions reported in the two evaluation reports, by all of the techniques
used, are of the same order as the decreases in collisions due to the trend over time. This raises
the prospect that the reported changes in collisions are not due to the engineering improvements,
but simply to reductions in collision reporting.

2.

Explicit estimates of uncertainty in the evaluation results have not been provided, even though
the background documents and references used provide guidance on accounting for uncertainty
in the safety effect estimates and in the benefit-cost ratio.

3.

The averaging of the benefit-cost ratios obtained by the three methods to obtain what is referred
to as the best estimate of the overall performance of the projects can provide biased results
because distinctly different groups of projects are used for each of the methods. Compounding
this difficulty is the reality that averaging the overestimated benefit obtained with the simple
before and after comparison with the proper estimate produced with an empirical Bayes
technique still produces an overestimate.

4.

It appears that accounting for traffic volume differences over time has not been done, at least
using the proper techniques. It is important to do so since improvements of the type sponsored by
ICBC can induce changes in traffic volume. Such changes are known to very important in
explaining observed differences in collision experience. Thus to evaluate the effect of a treatment
it is vital to account for changes in safety due to the treatment and changes due to traffic volume.

Recommendations
The following paragraphs provide our recommendations to enhance the evaluation of the Road
Improvement Program. The recommendations are divided into two sections. The first section contains
recommendations of a higher priority that are critical to the validity of the evaluation. The second section
contains recommendations that would enhance future evaluations but are not so important as to threaten
the validity of the completed evaluations.
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Higher Priority
1.

In order to determine whether engineering improvements are cost-beneficial, the analysis
has to be re-visited. This will only be meaningful if the following can be accomplished:
- locations with equivalent collision reporting levels to the treatment sites can be identified;
- before and after periods can be identified during which reporting levels were consistent at
both the treatment and comparison sites; and
- regression models to be used in the preferred multivariate empirical Bayes approach can
be re-calibrated for the period with stable reporting levels.

2.

The EB techniques should be updated to reflect the most recent advances. A useful
resource is Hauer (1997). In particular, careful attention should be paid to how changes in
traffic volume and collision reporting over time are accounted for.

3.

Where it is possible to use the EB techniques, the results of the simple before and after
comparison, which can be biased, should be presented only for information purposes.
These results should definitely not be amalgamated with the results obtained with the more
reliable EB techniques. Where it is not possible to use the EB techniques, e.g., for corridor
improvements, it is imperative to seek suitable comparison groups to account for regression-tothe-mean effects.

4.

The implications of the dramatic reduction in collision reporting since 1996 on the
evaluation of road safety programmes in general needs to be examined. ICBC should
continue to stress the importance of collecting collision data and to pursue alternate
means of evaluating engineering improvements. These include:
Ø

the possible restructuring and use of the claims database to include location data, an initiative
which we understand is well underway, and

Ø

improvements to the procedures for measuring conflicts using, for example, video technology
with standard double-blind analysis techniques where observers do not know whether they
are looking at before or after data and with calibration of observers to ensure that the same
conflicts are reported for the same videotape sample.

Lower Priority
5.

Estimates of uncertainty should be reported for benefit-cost ratios. Methods for doing so
exist. Some procedures have been documented in ICBC reports outlining the evaluation
methodology.

6.

For jurisdictions where the level of collision reporting is still adequate for evaluating
engineering improvements, the regression models used in the multivariate EB method
should be re-calibrated to reflect current levels of collision reporting.

7.

ICBC should continue to work with its partners to refine the process by which sites are
selected for safety investigation given that treatment is more likely to be safety effective
where sites are selected based on a poor safety performance. Empirical Bayes based
procedures appear to be the most promising.

8.

ICBC should continue to support the development of ISECR, the smart database that is
assembling knowledge on the safety effects of countermeasures from B.C. and elsewhere.
To this end, ICBC should seek to support the evaluation of specific countermeasures
similar to a recent evaluation conducted by Sayed et al. (1998).
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9.

ICBC should seek to improve the benefit-cost analysis methodology in order to conform
with procedures outlined in background document.

10.

The unit collision costs, derived from the relationship between claims and collisions,
needs to be carefully re-examined in the light of the dramatic decline in collision reporting.

11.

The analysis should make use of all the collision data that might reasonably be used. In
particular, before data should include more than 3 years prior to construction, if it is available, and
if the intersection was not changed during this period. Furthermore, all data up to the construction
period should be included in the before period, rather than arbitrarily ending the before period in
December of the year prior to construction.

12.

All reported changes in collision rates associated with engineering improvements should
be tested for statistical significance.
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1. INTRODUCTION
1.1.

Purpose of Study

The purpose of the study is to provide a "second opinion" regarding ICBC's evaluation of the Road
Improvement Program.

1.2.

Method of Study

To undertake the study, we first conducted a detailed review of the documents prepared by Hamilton
Associates relating to the evaluation of the Road Improvement Program. The following documents were
reviewed and are the basis of our assessment:
·
·
·
·
·
·
·

Review of Road Improvement Funding as an Investment Strategy, Hamilton Associates, 1993
Reviewing Document, Road Improvement Program, Implementation Plan, Fall 1998
1997 Evaluation of the Road improvement Program, Hamilton Associates, October 1997
1998 Evaluation of the Road improvement Program, Hamilton Associates, December 1998.
Post Improvement Evaluation of ICBC-Funded Road Improvement Projects, Hamilton Associates,
June 1996
Update to the Economic Evaluation Methodologies for Road Improvement Programs, Hamilton
Associates, August 1995.
Update to the Economic Evaluation Method for Road Improvement Investments, Hamilton
Associates, September 1997.

To compare ICBC's evaluation practices with those employed in other jurisdictions, we conducted a
literature search and contacted leading researchers to obtain available evaluations of similar Road
Improvement Programs. There are few instances of insurance company assisted road engineering
improvement funding programs, and even fewer evaluations of such programs. There is, however,
evaluation literature on other road engineering improvement programs, which are used for comparison.
Appendix 1 provides a comprehensive list of the reports and other documents that were reviewed as part
of this assignment.
To assess the potential impact of program implementation on program effectiveness, we conducted
interviews with ICBC staff, external consultants, and stakeholders. We also undertook a comparison of
the program design and implementation methods with similar programs in other jurisdictions.

1.3.

Report Outline

The next chapter provides a brief profile of the Road Improvement Program. Chapter 3 contains an
assessment of evaluations that have been undertaken by Hamilton Associates of the Road Improvement
Program. Chapter 4 contains an assessment of the methods used to implement the program. The last
chapter summarizes the study conclusions and recommendations regarding the evaluations of the Road
Improvement Program.
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2. PROGRAM PROFILE
This chapter provides a brief profile of the objectives, rationale, and activities of the Road Improvement
Program.

2.1.

Goals and Objectives

The Road Improvement Program brochure produced by ICBC states that the objective of the program has
been to reduce the frequency and severity of motor vehicle collisions, and consequently claim costs, by
providing funding to improve roads using road safety engineering solutions.

2.2.

Program Rationale

As indicated in the document entitled Road Improvement- Brief Program Description, approximately $134
million are paid each year for claims that are preventable through improvements in road design and traffic
operations. The Road Improvement Program is required because budget clawbacks and other fiscal
considerations within municipal road authorities and the Ministry of Transportation and Highways often
result in delays in the implementation of remedial road treatments. ICBC initiated the Road Improvement
Program to help facilitate these remedial measures by contributing to the cost of the identification and
implementation of road safety engineering improvements.

2.3.

Background

ICBC has participated in the funding of traffic studies at high accident locations in municipalities
throughout British Columbia since 1989. The goal of these studies is to provide road improvement
recommendations. In 1993, ICBC initiated a pilot program to provide partial funding of the road
improvements identified by the traffic studies. Prior to this, road improvements identified by these traffic
studies were funded by municipalities.
Between 1993 and 1995, ICBC invested approximately $1.3 million in road safety engineering
improvements for 56 intersections and road segments as part of the Road Improvement Program. Due to
the significant reduction in collision frequency and severity observed during this period, the program
budget has been increased steadily. The program budget for the year 2000 is $12 million.

2.4.

Description of Program

The Road Improvement Program currently consists of two major components: retrofit engineering and
safety conscious planning. The following paragraphs describe the major activities undertaken for each
program component.
2.4.1.

Retrofit Engineering

The retrofit engineering component accounts for 80% of the total program budget and consists of two
primary activities: identification of high crash locations and the funding and implementation of remedial
engineering treatments.
2.4.1.1. Identification of High Crash Locations and Improvements
As indicated previously, ICBC has been involved in the identification of high crash locations since 1989.
Proposed crash locations for ICBC funding of safety studies and investment are initially nominated by the
Ministry of Transportation and Highways and local municipalities as being accident prone locations. The
respective road authorities compile lists of these locations based on police collision data, claim records,
site visits, and staff and stakeholder consultations. ICBC assists in this nomination process by
participating with the Ministry of Transportation and Highways in developing design audit strategies. In
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some instances, ICBC investigates and identifies a location based on concerns received by the
community and public.
Once a high crash site is identified, ICBC engages an external consultant to identify problems with the
location and the countermeasures required to remedy them. From this information, a benefit-cost study is
completed and used to determine whether an investment in road improvement measures is warranted. In
some cases, the analysis and benefit cost information is supplied by the road authority. A road
improvement is undertaken only if it is expected to save insurance claim costs consistent with an
investment criteria of a 2:1 benefit cost over two years at a 90% confidence level. That is, for every dollar
spent on road improvement, ICBC expects a reduction of two dollars in claim costs due to a reduction in
crash frequency and severity. Based on this funding formula, ICBC will fund anywhere from 10% to
100% of the project costs.
2.4.1.2. Implementation of Remedial Treatments
Once a project is approved, an agreement/contract is initiated with the road authority. A project plan is
subsequently prepared, which includes an implementation schedule with details such as the approvals
required, extent and nature of public involvement, design, procurement, and construction details. The
road safety improvements are undertaken by the road authority. ICBC is not involved in the actual
implementation and construction of road improvements beyond an advisory role.
Once the improvements are completed, post-improvement evaluation studies are conducted to verify the
crash savings benefit of the project. ICBC also undertakes a number of pilot projects to test innovative
countermeasures.
Some advocacy activities undertaken as part of this program component are liasing with policymakers,
practitioners, provincial government, public and police. In addition seminars and workshops are
conducted and media materials are prepared. A Community Traffic Management Manual and a Road
Safety Master Plan have also been developed jointly with stakeholders.
2.4.2.

Safety Conscious Planning

As stated in the 1999 Road Improvement Program Implementation Plan, the Safety Conscious Planning
Strategy is directed at influencing planning decisions regarding the future of land use/transportation
systems. This component of the program was initiated in 1997 to ensure that road safety issues are
explicitly addressed at the planning and design stage of projects, and to minimise the potential for the
creation of new crash black spots. The three primary activities of this component are to:
·
·
·

Act as the safety advocate
Compile and determine global best practices
Encourage and provide guidance to road engineering practitioners in order to make safety a
higher priority in engineering practices.

As part of this component of the program, ICBC works with transportation planners, designers, and senior
decision makers to raise awareness of the importance of planning for safety. In addition, expertise is
provided to assist public agencies in enhancing the safety of land use, real estate development, and
major transportation projects prior to construction. As part of this process, training tools, workshops and
seminars are developed for transportation planners and designers. To further the ability to assist the
various stakeholders, global best practices are identified and compiled in the following disciplines:
·
·
·
·

Land use/network patterns at regional government, local government, local area planning and
development planning levels.
Transit planning
Bicycle transportation planning
Pedestrian planning
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·
·
·

Access management
Collision full costing
Corridor management

As a part of the Safety Conscious Strategy, ICBC is preparing five CD modules to guide practitioners.
The topics of these modules include safety impact analysis, safer transport network planning, and safety
around schools.

2.5.

Program Logic Model

Table 2.1 provides the high level program model contained in the ICBC document entitled Road
Improvement Program - Brief Program Description, The program logic model indicated that the direct
outcomes of the program are as follows:
·
·
·
·

Accelerated implementation of remedial treatments for intersections
Investment portfolio for ICBC during upcoming years
"Safer" roads
Improved knowledge of highway and traffic engineers and planners

The key mid and long term outcomes of the program, as indicated by the program logic model, are as
follows:
Traffic Safety Effect
·

Reduced incidence and severity of crashes at funded locations

Effects on Insurance Claim Expenditures
·

Reduced claims expenditures at funded locations

Cost-Benefit Analysis
·

Benefit: (eg. reduced health care, insurance, and social costs)

·

Cost: (eg. program, negative unintended consequences)

The potential unintended consequences of the program indicated in the logic model include dependency
on ICBC to continue program for many years.
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3. ASSESSMENT OF EVALUATION METHODOLOGIES
3.1.

Introduction & Scope

Since 1993, ICBC has been participating in the funding of road improvements identified by “traffic
1
operations reviews” as being worthy of ICBC investment. Commendably consistent with the philosophy
of evaluating the impacts of their programs, ICBC has commissioned consulting assignments to evaluate
the safety and operational impacts of the program. The Fall 1998 Reviewing Document, Road
Improvement Plan, states that an appropriate evaluation mechanism is needed to determine the return on
investment of funding road improvements. The document further indicates that such an evaluation is
necessary in order to optimize the allocation of ICBC funding. To this end, an evaluation was conducted
in 1997 of projects completed in 1993, 1994 and 1995 for which relevant data are available. The plan was
to do these evaluations annually as more projects are implemented and as more “after” period experience
materializes for projects previously evaluated. Accordingly, a 1998 evaluation was completed and a 1999
evaluation is in progress. We understand that the 1997 evaluation will soon be revisited in the light of a
subsequent discovery that the “after” period collision counts used in that evaluation may be
underestimated due to a dramatic decline in collision reporting that started in 1996.
Evidence of the importance of these evaluations is seen in the executive summary of the 1998 Evaluation
Report which states (Page ES-1) that “due to the significant reduction in collision frequency that was
achieved between 1993 and 1995, ICBC increased the investment in road safety improvements to
approximately $1.5 million in 1996.”
An independent assessment of the 1997 and 1998 evaluations is the subject of this report. The
fundamental objective was to establish whether these evaluations have demonstrated that the program is
meeting its objectives. Flowing from the assessment process is the provision of guidance towards
enhancing future road improvement program evaluations.
The following questions have been used to guide our assessment:
(i)

What are the program objectives and intended outcomes of the evaluation?

(ii)

To what population do the results apply?

(iii)

Does the study involve experimentation, planned observations or a review of routinely collected
data, such as insurance claims, or a combination of these?

(iv)

How was the sample collected? Are there possible sources of selection bias that would make
sample members atypical of the population from which they come? If so, what provision has been
made to deal with this bias?

(v)

Is the method used to measure or classify consistent for all observations? Are biases possible in
the measurements made? Is the sample size or time lapse proposed for comparison large enough
to detect a meaningful effect? If not, how can the data be most useful?

(vi)

Are the methods of statistical analysis appropriate for the data, and can they answer the questions
posed?

(vii)

What improvements that appear reasonable and feasible under the circumstances can be
suggested?

1

E.g., “Traffic Operations Review for 72 Avenue and Crush Crescent Langley, British Columbia”. G.D.
Hamilton Associates, November 1999.
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(viii)

How does the evaluation compare to those done for comparable programs in other jurisdictions?

This assessment is based on a review of several ICBC – consultant produced documents and of the
relevant literature on safety evaluations of road improvements. The following are the main ICBC
documents reviewed.
Review of Road Improvement Funding as an Investment Strategy, Hamilton Associates, 1993
Reviewing Document, Road Improvement Program, Implementation Plan, Fall 1998
1997 Evaluation of the Road improvement Program, Hamilton Associates, October 1997
1998 Evaluation of the Road improvement Program, Hamilton Associates, December 1998.
Post Improvement Evaluation of ICBC-Funded Road Improvement Projects, Hamilton Associates, June
1996
Update to the Economic Evaluation Methodologies for Road Improvement Programs, Hamilton
Associates, August 1995.
Update to the Economic Evaluation Method for Road Improvement Investments, Hamilton Associates,
September 1997.
In addition, we reviewed a sample traffic operations report for an individual improvement project (72
Avenue and Crush Crescent in Langley), along with documents and correspondence detailing the
evaluation methodologies used, and texts, reports and scientific papers on the subject of before-after
evaluation of engineering improvements.

3.2.

Summary of the 1997 and 1998 Evaluations

3.2.1.

Selection of Projects

ICBC relies on its partners, the road authorities, to select potential sites for improvement and recognizes
that various criteria are used in the selection process, with safety performance being only one of several
criteria. Assessing the project selection aspect of the engineering improvement programme is, therefore,
not a part of assessing ICBC’s evaluation practices. Nevertheless, given that ICBC has recognized that
the benefits of the programme depend strongly on the astute selection of projects and is working with its
partners to improve the project selection, it is still in order to briefly address this aspect here.
The selection process for safety improvement projects involves several components – the identification of
locations for safety investigation, the diagnosis of deficiencies, the development of countermeasures and
the prioritization of projects. Each of these components requires careful attention. Information on the
details of how sites are selected for safety investigation is sporadic. Thus, we are unable to provide an
assessment in this regard. However, the sample operational review and other documentation provided
indicate that a sound process is in place for the diagnosis of deficiencies, the development of
countermeasures, and estimation of benefits and costs for prioritization of projects.
The one weakness of the safety investigation process, which has been recognized by ICBC and its
consultants, is in the estimation of the change in safety for potential treatments using collision
modification factors. This is a non-trivial aspect of project selection because the safety benefit of a
countermeasure depends on the specifics of the implementation, particularly the relative frequencies of
target collisions and those for which the countermeasure might have a negative impact. The net effect is
that some implementations of an otherwise useful countermeasure can actually cause a deterioration in
safety. An example of such a countermeasure is signal installation, which is a key element of ICBC’s
engineering improvement program. Signal installation decreases right angle collisions but increases rear-
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end collisions. The weakness in the process is that knowledge of the extent to which collisions are
increased or decreased by a given countermeasure is highly unreliable. This is largely because
evaluations of countermeasures are quite rare and are often flawed. It is commendable that ICBC and its
consultants have recognized this weakness and have taken steps to alleviate the consequences. The
documented process for estimating benefits of potential countermeasures explicitly recognizes
uncertainty in the safety effect estimates. And we have learned that a formal system for assembling
knowledge on the safety effect of countermeasures has been instituted in a joint effort with the MoTH.
The system, known as ISECR, is a smart database that combines knowledge from other evaluations with
feedback provided by the evaluation of engineering improvements in BC.
3.2.2.

Projects Implemented/Evaluated

Improvement projects implemented between 1993 and 1995 are covered in the 1997 evaluation while
those completed in 1996 were added for the 1998 evaluation. Of 56 projects that qualified for the 1997
evaluation, 38 were deemed to have satisfactory data and were evaluated. A total of 32 projects
completed in 1996 were considered for the 1998 evaluation but only 6 were deemed to have the required
data for evaluation of benefits and costs. This shortfall resulted from a dramatic drop in collision reporting
in most jurisdictions, starting in 1996. To counter this difficulty, alternative evaluation methods were
investigated in the 1998 evaluation in which five intersections were subject to a detailed study of conflicts,
traffic volume and capacity. These comprised three that were improved in 1993 and were part of 1997
Evaluation and two that were part of the 1998 Evaluation only, one improved in 1993 and one improved in
1996. A summary of the projects evaluated for benefits and costs is provided in Table 1.

Table 3.1: Projects evaluated for collision effects and benefits and costs
Location
Type

Improvement Type

Intersection
Intersection
Intersection

Install traffic signal
Improve signal visibility
Protected left turn phase

Intersection
Intersection

Left turn lane
Traffic signal adjustments
Channelization and
geometry
Signing and marking
Anti-skid surface treatment
Median barrier, delineation
Layout modification
Yellow backboards on
signals

Intersection
Corridor
Bridge
Corridor
Corridor
Corridor
TOTAL

1993
1
6

2

Number of projects evaluated
1994
1995
1996
3
8
1

1
8

1
1

1

1

4
3
1
1
1
1

17

5
23
1
2
1

2
1

9

Total

12

4
1
1
1
1

6

44

The 1994 improvements included 5 projects on roads under the jurisdiction of MoTH. Otherwise, all
improvements were to roads under municipal jurisdictions with Vancouver accounting for 23 of the 44
projects. Installation of traffic signals was often accompanied by geometric changes to the intersection.
“Improving signal visibility” covers a range of low cost improvements usually involving the addition or
replacement of signal heads. These are mainly a mixture of “12/12/12" primary heads and tertiary heads.
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3.2.3.

Methodology to Evaluate Collision Effects

Three techniques were applied to evaluate the collision effects in the 1997 evaluation. For the 1998
evaluation only two of the three were used.
Technique 1:
This is a simple comparison of the average annual collision counts before and after treatment. It is the
simplest of the techniques and requires the least amount of data but overestimates the safety effect if, as
is typically the case, safety is a consideration in identifying the site for treatment. This is because the
safety consideration is typically based on an unusually high count that is likely to decrease subsequently
even if no treatment were applied – a phenomenon known as regression-to-the-mean. The phenomenon
has been well documented in published literature (See, e.g., Abbess et al 1981, Hauer 1997) and is
recognized by ICBC and its consultants. There is a thorough illustration in the one of the background
2
reports , but, for the uninitiated, an illustrative example may still be in order here. Table 2 is assembled
from data presented in Hauer (1997) for 1072 San Francisco intersections with specific numbers of
collisions in 1974-76. For the same intersections in each row, the average number of collisions per
intersection for 1977 is also shown. There was no real change in safety at these intersections between
1974-76 and 1977 in that collisions averaged over all intersections remained essentially constant over the
years at about 1.1 collisions per intersection per year. Yet, intersections that had 4 or more collisions in
1974-76 (more than the average of 1.1 per year) recorded substantial reductions in collisions the
following year; conversely those with less than 4 (less than the average of 1.1 per year) experienced an
increase. These changes have nothing to do with safety and are an artifact of the regression-to-the-mean
phenomenon. Thus, if the 54 intersections with 6 collisions in 3 years (2.0 per year) were treated at the
end of the 1971-74 period and recorded, say, 1.12 collisions per intersection in 1977, a simple before and
after comparison would estimate the treatment effect as a reduction of 44% (=100(2-1.12)/2). Yet, as the
last column in Table 2 shows, this would be a gross overestimate since half of that apparent reduction
would have been due to regression to the mean. The problem remains even if the final decision to treat
those sites was based on additional considerations other than safety.

Table 3.2: Illustrating the regression-to-the-mean phenomenon
Number of
intersections
256
218
173
121
97
70

Collisions/intersection
in 1974-76
0
1
2
3
4
5

Collisions/year
intersection in
1974-76
0
0.33
0.67
1.00
1.33
1.67

Collisions/intersection
in 1977
0.25
0.55
0.70
1.04
1.08
1.33

% Change
Large increase
67%
Small increase
Small increase
-19%
-20%

54
32
29

6
7
8

2.00
2.33
2.67

1.56
2.25
1.62

-22%
-3%
-39%

It stands to reason that the simple before and after comparison should only be undertaken where there is
compelling evidence that regression to the mean is insignificant, that is that that the before period
collision count is not unusually high. In reality, only a truly random selection of sites for treatment would
render regression to the mean insignificant. The 1997 and 1998 Evaluations have clearly recognized this

2
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difficulty since the alternative EB techniques have been used where possible to overcome it. However,
the results of the simple before and after comparison were still presented and amalgamated with those of
the alternative techniques in drawing conclusions about the overall program effects.
A variation of the simple before and after study is the simple before and after study with comparison
3
group. As noted in one of the reports prepared by ICBC’s evaluation consultant , the use of an untreated
comparison group of sites similar to the treated ones can account for unrelated effects such as time trend
but will not account for regression-to-the-mean unless sites are matched on the basis of accident
occurrence. The consultant report recognizes the immense practical difficulties of achieving this ideal.
Nevertheless, as will be seen later, it is important to control for time-trend effects, even if it is not possible
to use the comparison group to control for regression-to-the-mean. Data for comparison sites were
available and were in fact used in one of the two alternative techniques but were not used for the simple
before and after comparison. Using the comparison sites to control for time trend effects would have
provided more confidence in the results of the simple before and after comparison, since it is easier to
accept one limitation - the possibility of regression-to-the-mean bias - than two.
Techniques 2 and 3:
The two other techniques were used to evaluate intersection treatments only. These are based on the
empirical Bayes approach which, if correctly applied, accounts for both regression-to-the-mean and time
trend effects. With this approach, the number of collisions expected in the “after” period is a weighted
average of the “before” period collisions at a site and the number of collisions expected at sites with
similar traffic, geometric and operational characteristics.
The two EB techniques differ in the estimation of the “number of collisions expected at sites with similar
characteristics”. This estimate can be derived from multivariate regression models -- the so-called
“multivariate EB” technique. However, the ability to use this technique depends on the availability of
research in which models relating collision frequency to traffic volumes and other characteristics are
calibrated from several years of data for locations, e.g., signalized intersections, in the jurisdiction. At the
time of the evaluations these models were only available for urban signalized intersections, based on
data from Richmond and Vancouver and research at the University of British Columbia. Since then,
models for urban unsignalized intersections in British Columbia have become available (Rodriquez &
Sayed 1999).
As recognized in the 1998 evaluation, where the appropriate regression models are available, the
multivariate EB is the preferred technique. Where multivariate models are not available, the required
estimate is derived from the mean collision rate at a reference group of similar sites. In the ICBC reports
this technique is referred to simply as “empirical Bayes”. In this assessment report we refer to it as the
“ordinary” empirical Bayes to further distinguish it from the multivariate EB.
In the ICBC evaluation, all three evaluation techniques were applied where possible, as summarized in
Table 3. For all 44 projects, technique 1, the simple before and after comparison, was applied. The EB
techniques were applied to 29 of these projects, meaning that for 15 projects (10 in the 1997 evaluation
and 5 in the 1998 evaluation), only a simple before and after comparison was done. These include
several projects in which a variety of improvements were done along a corridor or road section for which
the EB methods could not be used because neither a reference group nor multivariate models were
available.
The multivariate EB was applied to the 26 projects at signalized intersections (25 in the 1997 evaluation
and 1 in the 1998 evaluation) but could not be applied to the unsignalized intersection projects because

3
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the required multivariate models were not available. The “ordinary” EB method was applied for projects at
28 intersections, 3 of which were unsignalized before treatment, but was used only in the 1997
evaluation. Recent communication with ICBC’s evaluation consultant indicates that the multivariate EB
approach was adopted due to its simplicity and was the only EB method to be used for the1998 and
subsequent evaluations. It was felt that the multivariate EB essentially provides the same results as the
"ordinary" EB, but is greatly simplified because it transforms all the reference group data into an equation
format.

Table 3.3: Summary of number of projects evaluated by three methods
Method(s) Used
ALL THREE METHODS

25

Simple before and after ONLY

10

Simple before-after and Ordinary EB

28

Simple Before-after and Multivariate EB

3.2.4.

1997
Evaluation

1998
Evaluation

TOTAL
25

5

15
28

1

1

Main Results

Table 4 summarizes the main results of the 1997 and 1998 evaluations. Benefits were based on the
estimated reduction in collisions by severity. The cost of a collision was estimated by adjusting the
average ICBC claim cost for PDO, injury and fatal collisions to account for under-reporting of collisions.
Thus, for example, if there were two ICBC injury claims for every police reported injury involvement the
average ICBC injury claim cost would be multiplied by two to get the average cost per police reported
injury.
1997 Evaluation
In the summary of the 1997 Evaluation results, the numbers in the shaded cells were averaged to
conclude that “a benefit cost ratio of 6.8 is being achieved, and this is perhaps the best estimate of the
overall performance of the projects” (1997 Evaluation Report, Page 56).
Results are also presented which include other related Road Improvement Program costs such as the
traffic operational studies that precede the improvements, research projects and community initiatives.
This was only done for the simple before and after comparison – presumably because this is the only
method that allowed all 38 projects to be evaluated. When these additional costs are included, the
program cost rises to $3.1 M and the benefit cost ratio is reduced from 6.3 to 1.7. It was pointed out that
this may be conservative in that the benefits associated with the additional expenditure are not
quantifiable.
Based on these results, it is concluded that the Road Improvement Program “continues to meet the
individual road improvement investment objectives, and continues to be a positive initiative for the
corporation”.
1998 Evaluation
This comprised a continuing evaluation of the projects subject to the 1997 evaluation and a new
evaluation for projects completed in 1996. As mentioned earlier, only 5 of 56 projects completed in 1996
could be evaluated for collision effects because of the dramatic decline in collision reporting in 1996 in
most jurisdictions. For the 1998 Evaluation, benefit cost ratios which included program expenditures other
than the direct improvement costs were not presented.
Only two of the three evaluation techniques– the simple before-after and the multivariate EB -- were used
for the 1998 evaluation as indicated earlier. The two sets of evaluations are discussed separately below.
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Table 3.4: Results of the 1997 and 1998 evaluations
Simple Before-After

“Ordinary” EB

Multivariate EB

Projects

ICBC
Cost
$M

Savings
$M

B/C
Ratio

Projects

ICBC
Cost
$M

Savings
$M

B/C
Ratio

Projects

ICBC
Cost
$M

Savings
$M

B/C
Ratio

1993
Projects

9

0.1668

1.5635

9.4

8

0.132

-0.325

-2.5

7

0.05

0.4221

8.1

1994
Projects

17

0.392

0.861

2.2

11

0.285

0.031

0.1

9

0.215

1.2311

5.7

1995
Projects

12

0.292

2.9326

10

9

0.171

2.0465

17.6

9

0.171

3.0363

17.7

ALL 1993-95
1997
Evaluation

38

0.8508

5.3572

6.3

28

0.588

1.7525

3.3

25

0.438

4.6895

10.7
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Simple Before-After

“Ordinary” EB

Projects

ICBC
Cost
$M

Savings
$M

B/C
Ratio

ALL 1993-95
1998
Evaluation

38

0.8508

7.5605

8.9

1996
Projects
1998
Evaluation

6

0.1095

0.4194

18

0.5182

5.131

*

Selected
1993-95
1998
Evaluation
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Projects

ICBC
Cost
$M

Savings
$M

Multivariate EB

B/C
Ratio

Projects

ICBC
Cost
$M

Savings
$M

B/C
Ratio

3.8

1

0.01

0.1085

9.4

9.9

14

0.413

3.272

7.9

**
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Simple Before-After

ALL 1993-96
1998
Evaluation

“Ordinary” EB

Projects

ICBC
Cost
$M

Savings
$M

B/C
Ratio

44

0.9605

7.98

8.3

Projects

ICBC
Cost
$M

Savings
$M

Multivariate EB

B/C
Ratio

Projects

ICBC
Cost
$M

Savings
$M

B/C
Ratio

15

0.424

3.3805

8

* Based on mainly 1995 projects with a planned project life extending into 1997
** Includes 4 projects not evaluated by the multivariate EB method in 1997
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1993-95 Projects
The benefits for each location evaluated in the 1997 evaluation, which were originally calculated to the
end of 1996, were expanded to the end of 1997 under the assumption that the safety effect would
continue to be the same. For example, a benefit of $100 occurring in 24 months in 1995 and 1996 for a
project completed at the end of 1994 would be expanded to $150 to include the additional 12 months in
1997. Two sets of calculations were so conducted: one for all 38 of the 1993-95 projects using only the
simple before and after comparison and one for the 18 projects originally planned to have a project life
beyond 1996. Of the 18, 14 could be evaluated using the multivariate EB. Of these, 4 were for projects
not evaluated by the multivariate EB in 1997. Presumably these new evaluations were facilitated by the
availability of new data and/or relevant multivariate models.
1996 Projects
All 5 projects were subject to the simple before and after comparison but only one was at an intersection
and so could be evaluated by the multivariate EB.

3.3.

Assessment

This section identifies several substantial difficulties that pose serious threats to the validity of the results
and conclusions for both the 1997 and 1998 evaluations. The most serious of these difficulties, the
decline in collision reporting, was not under ICBC’s control. Furthermore, some of the other problems
have already been recognized by ICBC and its consultant. However, it is still necessary to document
these to support ICBC's efforts to seek institutional changes where feasible. It is possible that most, if not
all, of these same threats will affect the 1999 evaluation as well.
3.3.1.

Effects of the 1996 Change in Reporting Practice

As indicated earlier, changes in reporting practice in 1996 caused a dramatic decline in reported collisions
for most jurisdictions starting in 1996. Approximate numbers derived from graphs in the 1998 Evaluation
report illustrate this phenomenon in Table 5.

Table 3.5: Illustrating the decrease in reported collisions
% Decrease in 1996
Collisions mainly due to
under-reporting
35%
22%
29%

Reported Collisions/year
1992 – 1995
1850
3600
21000

Reported Collisions in
1996
1200
2800
15000

Victoria
MoTH Region 1
MoTH Region 2
MoTH Region 3
MoTH Region 4
MoTH Region 5

1900
9000
3800
2400
2300
800

1600
8000
3000
1100
900
650

16%
11%
21%
54%
61%
19%

MoTH Region 6

2900

2000

31%

Jurisdiction
Coquitlam
Richmond
Vancouver

This problem has been recognized by ICBC and its consultants but apparently only after the 1997
Evaluation was completed. We understand that for the 1998 evaluation, only sites located in jurisdictions
that were unaffected by the under-reporting (to the best of ICBC’s knowledge in 1998) were selected for
program evaluation. For the 1997 Evaluation, the use of 1996 data for affected jurisdictions means that
the treatment benefits have been overestimated since the under-reported collision counts all pertain to
the “after” period. To illustrate consider the hypothetical, but reasonable, numbers in the Table 6 for three
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intersections for which treatments were applied in 1993, 1994 and 1995 respectively. Suppose the
intersections all had 10 reportable collisions for each year of the period. Further, suppose that the
treatment was useless, i.e., it had no safety effect. Then, there would also be 10 reportable collisions for
each year of the after period. Suppose, however, that because of under-reporting, only 4 of the 10
reportable collisions were actually reported for 1996, but all 10 were reported for all of the years prior to
1996.

Table 3.6: Illustrating the effects of the 1996 decline in collision reporting
in evaluating safety effects of treatments
Collisions in after period

Collisions/
year after

% reduction
using 1996
data

4

8=
(10+10+4)/3

20%

10

4

7=
(10+4)/2

30%

Treatment
Year

4

4

60%

Treatment
Year

Collisions/
year
before

1994

1995

1996

1993

10

10

10

1994

10

Treatment
Year

1995

10

For the project implemented in 1993, a percentage reduction of 100(10-8)/10 = 20% would be
erroneously estimated, assuming that a simple before and after comparison is a valid method.
(Remember, the correct result of no safety effect would be obtained if all 10 collisions were reported in
1996.) For the project implemented in 1994, excluding the treatment year data from the analysis, the
effect would be a 30% reduction, while the 1995 implementation would show a 60% reduction in
collisions. In all cases, there would be a gross overestimation of the safety effect.
Note that in the illustration, the overestimation is greatest for the 1995 implementation. This is evidenced
in the results of the 1997 evaluation which show that the B-C ratio for the 1995 projects is much higher
than that for 1993 and 1994 projects. The overestimation illustrated in the above example could still be
significant for 1993 and 1994 projects. This means that the results for those projects, and not just the
1995 projects, could be tainted by the under-reporting problem since they, too, are based on underreported 1996 data.
The illustration above pertained to the simple before and after comparison. However, the same problem
would apply for the multivariate EB technique (now adopted) since the regression models used have
been built on data pertaining to the period before the dramatic decline in collision reporting.
The “ordinary” EB method, discarded in favour of the multivariate EB since the 1998 evaluation, can in
principle account for trends in collision reporting in that adjustments are made for the ratio of after period
to before period collisions in a comparison group. However, Table 5 indicates that there is wide variation
in collision under-reporting among jurisdictions and therefore a comparison group would be required in
each jurisdiction in order to estimate the required adjustments for under-reporting. It is likely that the
variation in collision under-reporting among jurisdictions was unforeseen since it is clear from a review of
all the documentation provided that the comparison group data was inadequate to estimate separate
under-reporting adjustments for each jurisdiction. Thus, in the actual application of the “ordinary” EB,
global comparison group adjustments were estimated for intersections.
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3.3.2.

Effects of Time Trends in Collisions

The 1998 Evaluation report shows annual collision counts from 1992 to 1997 for several jurisdictions
including Victoria and Vancouver (Figures B.5 and B.6, Page B.5, reproduced on the next 2 pages), two
jurisdictions that account for most of the projects evaluated. Victoria is said to be one of the few
jurisdictions that has not changed reporting practice in 1996; therefore, data for the entire period is
thought to be valid. (In fact, four of the five new projects evaluated in 1998 were corridors in Victoria).
Vancouver data, on the other hand, is shown to be strongly affected by a change in reporting practice in
1996, and is thus only useful to the end of 1995. However, for both jurisdictions, there seems to be a
decline in collisions over time for the “valid” period of the data.
It is difficult to speculate on the reasons for this trend but, based on the traffic counts we have seen in
several documents, it does not appear that this trend is due to traffic volume reductions. It is possible that
the increased levels in under-reporting may have started long before 1996; or even that road safety
programs as a whole are having a substantial beneficial effect. Or, perhaps, the year-to-year differences
can only be attributed to random fluctuation in collision counts. Whatever the reasons, such jurisdictionwide trends as those observed for Vancouver and Victoria must be accounted for in the evaluations, and
methods for doing so have now been documented (Hauer 1997).
To illustrate the implications of not accounting for such trends, consider that in Vancouver there were
approximately 25,000 collisions in 1992, and about 19,000/year in 1994-95, about 25% fewer. Thus, if a
site is treated in 1993, and 1992 is used as the before period and 1994-95 as the after period, then an
observed reduction in collisions of say 20% would not seem to be that impressive when one considers
that the entire jurisdiction, which includes mostly untreated locations, has experienced a 25% decline in
collisions.
In Victoria, which is thought to unaffected the change in reporting practice, the 3 year average number of
collisions in 1993-1995 is about 1800 while there were about 1400 collisions in 1997, a decrease of about
22%, a factor that should be accounted for in the evaluation of the 1996 projects in 5 Victoria corridors,
but which was not. The simple before and after comparison, the only method used to evaluate corridor
improvements, found annual collision decreases of 11%, 39% and 36% and increases of 11% and 39% in
these 5 corridors for an overall decrease of around 16%, even less than the 22% time trend decrease.
The jurisdiction-wide trend in collisions has not been accounted for in the evaluations using the simple
before and after technique, a difficulty that would cause the treatment benefits to be overestimated.
Notably, this was the only technique used for the evaluation of corridor improvements. The ordinary EB
technique explicitly accounts for trends in collision experience by using comparison group collision
experience before and after treatment. However, it is unclear whether the trends noted, e.g., in Victoria
and Vancouver, are reflected in the comparison group, which, we understand was drawn from a variety of
jurisdictions. Our understanding of the application of the multivariate EB method indicated that the time
trend in collision counts has not been accounted for.
The overall decreases in collisions reported in the two evaluation reports by all of the techniques used are
of the same order as the time trend decreases in collisions in Victoria and Vancouver. This causes some
concern about the validity of the results that is already threatened by the difficulty raised earlier about the
under-reporting of collisions.
3.3.3.

Accounting for Traffic Volume Changes

It appears that accounting for traffic volume differences over time has not been done, at least using the
proper techniques as have been since documented in Hauer (1997). It is important to do so since many
measures, e.g., the installation of a traffic signal are known to cause changes in traffic volume which, in
turn, are known to be very important in explaining observed differences in collision experience. Thus, to
evaluate the effect of a treatment it is vital to account for both changes in safety due to the treatment and
changes due to traffic volume. Although precise traffic counts are rarely available, it is common to
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estimate AADTs from traffic count samples taken in the before and after periods, providing there is no
systematic bias in these counts. To guard against this possibility, adjustment factors are usually applied
to account for time of day, day of week and time of year differences in travel. (Institute of Transportation
Engineers 1994, 1999).
To appreciate how crucial this problem is, consider the multivariate model used in the 1997 evaluation for
signalized intersections:
Total collisions/year = 2.1813 H (Major Road AADT)

0.3286

(Minor Road AADT)

0.4418

where AADT is the annual average daily traffic in thousands of vehicles.
Suppose a treated signalized intersection had a total entering AADT of 32000, comprised of a major road
AADT of 20,000 and a minor road AADT of 12,000. The expected collision frequency, using these values
in the equation above is 17.5 collisions/year. Suppose there was a 10% reduction in traffic, following
treatment due to shifts in the traffic pattern in the jurisdiction; the expected collision frequency without the
treatment is reduced to 16.1, a reduction of around 8%. Thus, to ignore the effects of the decrease in
traffic would mean that the treatment effect would be overestimated by a factor of the order of 8%. For
this reason alone, the results of the simple before and after comparison are likely to be incorrect since
changes in traffic volume have not been accounted for.
The EB techniques can correct for traffic volume changes but there are some theoretical difficulties with
how these techniques have been the applied in the ICBC evaluations. The ordinary EB, as applied, in
essence makes the following assumptions:
1.

That changes in traffic volume in the comparison group will, in general, be the same as the
changes in traffic volume at the treated sites,

2.

That the collision rate for the comparison group (collision frequency divided by traffic volume) is
independent of traffic volume.

Assumption 1 is only valid where the sites are matched for proximity and where the treatment does not
directly result in a change in traffic volumes at either the treated or comparison sites. Assumption 2 is
almost never valid when there are changes in traffic volume between the before and after period. To see
this consider the collision rate for the example. For the before period, using the multivariate model, we
calculated 17.5 collisions/year for a total entering AADT of 32000, obtaining 1.50 collisions per million
entering vehicles. If, in the after period, the AADT were reduced by 10%, then using the multivariate
model, we would calculate a frequency of 16.1 collisions/year. Based on the reduced AADT of 29,200 we
would then calculate a collision rate of 1.53 collisions per million entering vehicles. Thus if AADT is
reduced by 10% the collision rate actually increases from 1.50 to 1.53 even though the expected number
of collisions decreases as indicated above.
The multivariate EB, as applied, also presents a difficulty. For the ICBC study, the after period AADT at a
treated site is used in the above equation to estimate the expected collisions at a hypothetical comparison
site in the after period. This estimate is then combined with the count of collisions in the before period to
estimate how many collisions would have occurred in the after period without the treatment, which, in
turn, is compared to the actual collisions recorded after to estimate the treatment effect. This formulation
of the EB procedure ignores a vital piece of information – the AADTs in the before period. The proper
procedure for accounting for traffic volume changes in both the multivariate and ordinary EB methods has
since been documented in Chapter 12 of Hauer (1997).
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3.3.4.

Benefit-Cost Analysis and Interpretation

Although the estimation of safety effects is the most crucial aspect of the evaluations, it is still necessary
to address the benefit-cost analysis and the interpretation of the results of this analysis. This is because it
is possible to arrive at erroneous conclusions if this aspect of the evaluation is not thorough. Below we
point to a few areas for possible improvement in this regard.
(i)

The B-C ratios obtained by the three methods were averaged to conclude that “a benefit cost
ratio of 6.8 is being achieved, and this is perhaps the best estimate of the overall performance of
the projects” (1997 Evaluation Report, Page 56). To say the least, this conclusion is questionable
because it averages “apples and oranges”. This is because distinctly different groups of projects
are used for each of the methods. For example, in the 1997 Evaluation, the regular EB is applied
to all 28 intersections, while the multivariate EB is applied only to the 24 intersections that were
signalized before treatment; and the simple before and after comparison is done for a mixture of
the 28 intersections and 10 corridors. In principle, to average the results of a subset with the
results for the entire program of treatments would overestimate overall program benefit-cost ratio
if the subset has a higher benefit-cost ratio than the population, and vice versa. Compounding
this difficulty is the fact that the simple before and after comparison is likely to overestimate the
safety benefits as pointed out earlier and as recognized in the ICBC reports. To average an
overestimate with a proper estimate still produces an overestimate.

(ii)

The 1997 and 1998 Evaluations are not totally consistent with the procedures in the background
4
document outlining the conduct of a benefit-cost analysis . For example, there is no
accommodation of the uncertainty in benefit estimates. And it appears that benefits derived in
years following the investment have not been discounted to present values in accordance with
the method proposed in the background document. To illustrate this difficulty, consider an annual
benefit of $100 derived in each of two years following an improvement that cost $80. Without
discounting these benefits, the B:C ratio is 200/80 = 2.5. At a discount rate of, say 6%, which
assumes no inflation, the discounted value of these benefits at the time of the improvement is
$173, giving a smaller B:C ratio of 2.16. This difference between the discounted and
undiscounted B:C ratios is not trivial. With a three-year project life used for some projects in the
1998 evaluation, the discrepancy between the two B:C ratios would be larger.

(iii)

Page 7 of the 1997 Evaluation indicates that the cost of a collision was estimated by adjusting the
average ICBC claim cost for PDO, injury and fatal collisions to account for under-reporting of
collisions. Thus, as we understand it, if there were two ICBC injury claims for every police
reported injury involvement the average ICBC injury claim cost would be multiplied by two to get
the average cost per police reported injury. If there are on average, say, 1.5 injuries per injury
crash, then the average cost per police reported injury would be multiplied by 1.5 to get the
average cost per injury collision for use in estimation of safety benefits. This is in fact a “proxy”
cost. It would be high for high levels of under-reporting, and vice versa. The difficulty with this
approach lies in the fact that the level of under-reporting has varied over the years as shown
earlier. Thus the “proxy” costs used in the evaluations, which were derived from 1996 data, would
not be valid for years other than 1996. Collision costs for 1993-1995 should be lower by this
method than the cost assumed on the basis of 1996 data that had a much higher level of underreporting. Since collision reductions were based on before periods between 1993-1995, it is
evident that the benefits have been overestimated since the “proxy” unit collision cost for this
period is overestimated. A further difficulty arises because the level of under-reporting, as we
have seen earlier, varies from jurisdiction to jurisdiction. Thus collision costs for jurisdictions with
higher reporting levels should be lower than assumed “proxy” value, and vice versa.

4

Update to the Economic Evaluation Method for Road Improvement Investments, Hamilton Associates,
September 1997.

Chapter 4: Assessment of Program Design/Implementation

Page 21

(iv)

The “pro-rating” of benefits estimated in the 1997 evaluation of 1993-95 projects to 1997, as was
done in the 1998 Evaluation, assumes that the observed safety effect based on data to the end of
1996 will have continued in 1997. Given the random nature of collision occurrence and the belief
that the effect of many treatments varies over time the results obtained by this method are
questionable. It would have been desirable to use the real data for 1997 to extend the after period
and therefore strengthen the results of the before and after analysis. However, the severe underreporting of 1997 collisions presents a major difficulty. Resolving this difficulty by extending the
benefits from previous years is not a very good solution. We understand that crash data
availability at that time (and currently) has a time lag of between nine months to one and a half
years due to dwindling resources allocated to the management of collision data. However,
consideration should be given to committing extra resources to gathering the collision data for
locations of interest, even if this means starting from hard copy collision reports.

(v)

ICBC's objective is a benefit cost ratio of at least 2:1 considering only the direct improvement
costs. In this sense, the consideration of the additional program costs is inconsequential.
However, ICBC should still be concerned that, when all program costs are considered in the 1997
Evaluation, the benefit-cost ratio of 1.7 is so small especially since the benefits for the simple
before and after comparison are likely overestimated due to the regression-to-the-mean and the
possible overestimation of collision costs. The point made in the 1997 Evaluation that the overall
program B-C ratio of 1.7 is likely conservative because program benefits other than reduced
claim costs are excluded somewhat mitigates this concern but does not overcome it.

3.3.5.

Applicability of Evaluation Techniques

While the recognition of the need to use appropriate tools such as the EB techniques is commendable,
the idea of presenting, in the 1997 evaluation, three sets of results based on three different techniques is
unconventional in scientific practice where one or the other technique is preferred. The multivariate EB is
5
recognized by experts (Hauer 1997, Griffin et al. (pending)), including ICBC’s evaluation consultants , as
the preferred method so it is these results only that should be presented where the required multivariate
models are available. Next best is the “ordinary” EB, the results of which should be presented for sites,
e.g., unsignalized intersections, for which multivariate models are unavailable. (The 1998 Evaluation
wisely does not use this technique since it was possible to use the multivariate EB, but the 1997
Evaluation cited the results for both techniques used for the same sites).
The simple before and after comparison is clearly biased; thus, the results are incorrect and should not be
presented unless there is compelling evidence that regression to the mean is insignificant. In reality, only
a truly random selection of sites for treatment would render regression to the mean insignificant. For
certain projects, such as those involving a collection of locations along a corridor, it is not possible to use
either of the EB techniques because of the difficulty of identifying a suitable reference population with a
collection of similar sites. The 1997 evaluation includes 10 such projects and the 1998 evaluation, one.
Doing a simple before and after study is still a valid evaluation in such cases but appropriate cautions
need to be exercised. First, it must be made explicit that the benefits can be exaggerated. This seems to
have been made clear in the ICBC Evaluations. Second, one must properly account for time trends in
collisions and traffic volume changes. This was not done for either the 1997 or 1998 Evaluations. Finally,
statistical ways of considering the effects of regression-to-the-mean should be explored. For example,
using a shorter before period starting after the decision to implement the project would ensure that a
randomly high count that may have been used in project selection is not used in the evaluation. And if the
average collision count per month during that shorter period is similar to that for a period before the
decision to implement, then there is likely no regression to the mean and the full before period can be
used. In the ICBC evaluations, the effects of regression-to-the-mean were not mitigated since the before
period ended in the December before the construction year (regardless of the timing of the construction
period) and a standard 3 year before period was used.

5

March 2000 e-mail communication with Hamilton Associates
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Considering these difficulties, and given the objectives of the study, it seems prudent to only provide the
best estimates of safety effect and to base the economic evaluation on these estimates. A likely range of
results is still useful but this should be accomplished in the traditional way, using confidence intervals.
This issue is addressed next.
3.3.6.

Accounting for Uncertainty

It would be desirable to provide explicit estimates of uncertainty in the evaluation results, especially in the
light of the concerns about the quality and quantity of data available. All of the techniques used allow for
uncertainty in the estimates of safety effect to be explicitly specified. Uncertainty in the benefit-cost ratios,
specified in terms of confidence intervals or likelihood functions, would provide ICBC decision makers
with important information. For example, a manager might be more comfortable with investments made in
projects with a B-C ratio of 2.0 and a lower 95% confidence limit of 1.5 than in projects with B-C ratio of
6
3.0 and a lower 95% confidence limit of 0.5. It should be noted that the background documents provide
guidance on accounting for uncertainty in the EB estimates and in the benefit cost ratio.
3.3.7.

Analysis Periods

The analysis might have made use of additional collision data given the difficulty of obtaining sufficient
reliable data, and given the improvement in reliability of conclusions based on larger sample sizes. There
are two ways in which more data might have been considered.
The first way would be to use a “before” period of more than 3 years. This 3-year limit is arbitrary, and
though it is somewhat traditional, it has no analytical basis. Traditionally, the 3 year limit is based on a
belief that conditions impacting on the safety of a site are likely to be different if one looks back more than
3 years. However, with newer evaluation techniques, such as the EB, the 3-year restriction is
unnecessary if proper evaluation methods are used to account for time trends and traffic volume changes
over time (Hauer 1997). It should be pointed out that the change in the property damage level for
reportable collisions on January 1, 1991 might create some difficulties in using data prior to that date.
However, even if it does, this still allows for more than 3 years of before period collision data to be used
for projects implemented after 1993.
The second way to use more collision data would be to include collision data for the treatment year in the
analysis. For a treatment undertaken and completed in December 1995, the before period ends in
December 1994 and the after period starts in January 1996, immediately after implementation, according
to the rule set up for the analysis conducted. For this example, however, there is no reason to exclude the
data for January to November 1995. Inclusion of these data would not only improve the statistical
significance of the results but, as mentioned earlier, will temper the possible effects of regression to the
mean since collisions in period immediately before construction started are less likely to have been used
in the identification of the site as worthy of treatment (assuming that the planning and design process
takes several months). Similarly, for a project undertaken and completed in January 1995, the after
period in ICBC’s evaluation does not start until January 1996. This means that data for the 11-month
period from February to December 1996 are not used in analysis. Even allowing an “initiation” period of
up to six months would mean that 5 months of data are unused. (Note that in the first example, there is no
initiation period with the rule being to exclude the treatment year from the analysis.)
3.3.8.

Alternate Methods Investigated in the 1998 Evaluation

The under-reporting of collisions starting in 1996 imposed limits on the number of projects that could be
evaluated in 1998. To compensate for this difficulty, evaluation methods independent of collision data
were reviewed to determine whether they could be used. To this end, five treated intersections with

6

Post Improvement Evaluation of ICBC-Funded Road Improvement Projects, Hamilton Associates, June
1996, and the 1995 and 1997 Updates to the Economic Evaluation Methodologies for Road Improvement
Programs, by Hamilton Associates.
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available before and after traffic volume, collision and conflict data were subjected to a detailed analysis.
The analysis consisted essentially of seven aspects, each of which are reviewed and assessed below.
(i) Simple before and after comparison of collisions, by impact type and by severity.
With one exception, where there was no observed change, there was a decrease in total collisions. The
possibility of regression-to-the-mean effects was not acknowledged. In 3 of the 5 cases there were
decreases for all impact types. For the other two cases there were increases in left turn collisions, with
one of these having an increase in crossing collisions as well and one having an increase in rear-end
collisions following the installation of a traffic signal. With the exception of the increase in rear-end
collisions, no explanation was offered for the other increases. Severity was considered by estimating the
percentage of collisions involving injuries. In all cases a chi-square test indicated that observed changes
in this percentage was statistically insignificant. It is commendable that this test was in fact carried out,
but at the same time it is puzzling that it is the only analysis in the entire 1997 and 1998 evaluations that
tested for statistical significance of observed changes.
(ii) Simple before and after comparison of conflict counts, by conflict type.
With one exception, there was a substantial decrease in observed conflicts of all types. The one
exception was a low volume intersection for which there were 12 conflicts before and 23 after. It was
concluded that “the large percentage change is due to the relatively low number of observable conflicts at
this location”. The possibility exists that regression-to-the-mean could affect the results for the other four
intersections and this should have been acknowledged as well.
(iii) Comparison of the collision and conflict based before and after evaluation results.
With the one exception noted immediately above, and the one intersection for which there was no change
in collisions, it was concluded that generally the conflict results support the improved collision records
observed at the other three intersections. For one of these three, however, the substantial increase in left
turn and rear-end collisions was not supported by an equally substantial reduction in associated conflicts.
For the intersection which had no overall change in collisions, left-turn and crossing collisions increased
substantially, yet the associated conflicts decreased substantially. No indication was given as to whether
or not these apparent inconsistencies could be due to chance. The other possible explanation lies in the
admittedly subjective nature of a conflict technique that lends itself to observer bias. Based on these
inconsistencies, the conclusion that the conflict results support the improved collision records observed at
three intersections appears to be on a shaky foundation.
(iv) Visual presentation of information using detailed collision diagrams pre- and post-improvement.
Very impressive collision diagrams were presented for the 5 intersections, identifying collisions occurring
3 years before and 3 years after. There was no discussion of these diagrams. Notwithstanding the
difficulties due to regression-to-the-mean and changes over time in collision reporting, it might be
informative for future purposes to illustrate how these diagrams could be used to provide detailed, though
subjective, evaluations.
(v) Before and after comparison of Level of Service for individual movements on each approach.
Peak period traffic volumes were used to analyse the Levels of Service (LOS) before and after
intersection treatments. LOS is, in essence, a rating scale based on average user delay as estimated
from well-documented analytical procedures. Level of Service depends mainly on traffic volumes but can
be improved with design changes such as provision of extra lanes and operational changes such as
traffic signal installation or removal. There is a theory that improving LOS will, by reducing user delay,
improve safety. Thus, if this theory can be supported, the estimation of LOS changes can be a useful
evaluation method that is independent of collision data. The results indicate that LOS either remained the
same or improved at the five intersections studied. However, in some cases, it was observed that the
LOS improvements were linked to reductions in traffic volumes and therefore might have little to do with
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safety improvements. This points to the importance, in using this method, of separating the LOS changes
due to traffic volume. More research seems necessary before this separation can be accomplished, but
the idea of using Level of Service as an evaluation measure is a promising and commendable one. In the
meantime, it is important that the volume measurements used to determine LOS be representative of the
before and after conditions. For the intersections reviewed, the before period peak period count was
conducted in November while the after period counts were done in June. Because the seasons are
different, it is natural that the counts, and therefore the LOS estimates, were different. Except for one
case it was concluded that the difference in counts was due to random fluctuation. The same conclusion
might easily have been made about the changes in LOS.
(vi) Calculation of benefit costs ratios with collision benefits estimated using the simple before and after
comparison and the multivariate empirical Bayes method.
The methods used are outlined elsewhere in this report. The results show markedly smaller B/C ratios in
all cases for the multivariate EB estimates, an indication that regression-to-the-mean might be at play. In
three of the five cases it was concluded that there were significant savings to ICBC while for the other two
cases the benefit cost performance was “poor”, a result attributed largely to an increase in injury
collisions. Since the changes in the percent of injury collisions were deemed to be statistically insignificant
(See (i) above.), then it is possible that the two cases of poor benefit-cost performance, thought to result
from an increase in injury collisions, could be due to chance. This emphasizes the need for explicitly
accounting for uncertainty in all benefit-cost ratios.
(vii) An investigation of the suitability of conflict-based collision prediction models.
Actual collision counts for the five intersections were compared to frequencies estimated from linear
regression models from Sayed and Lin (1997) relating collisions to conflicts. The analysis indicated (p. 46,
1998 Evaluation Report) that “the predictions for pre-improvement data appear to be acceptable with "10
to "20 percent error” but that the models “significantly underestimated the collision frequencies in the
post-improvement period at two of the five sites”. It was speculated that the latter result might be due to
the “subjectivity involved in the conflict observations, or the calibration of the models”. The report
concludes that conflict analysis can be a useful tool to identify operational deficiencies and safety
problems and to report overall collision trends, but it is difficult to make quantitative conclusions from
conflict surveys or rely on existing collision prediction models. We concur.

3.4.

Engineering Improvements Elsewhere

A thorough assessment of the evaluations of engineering improvements conducted elsewhere is beyond
the scope of this report. However, providing some general insights into this knowledge and the value of
engineering improvements is useful because there is a danger that the difficulties encountered in the
ICBC evaluations might be used as a deterrent to the continued investment in the program. These
insights are based on our accumulated knowledge from a perusal of the relevant literature over the past
20 years and from a review of reputable sources in which results of safety evaluation studies have been
amalgamated.
3.4.1.

Methodology used for Evaluations Elsewhere

There is considerable interest in other jurisdictions not only in performing safety evaluations of
engineering programs but in doing these evaluations properly, making use of the latest advances in
safety evaluation methodology. The literature in safety evaluation shows that there is now widespread
recognition of the regression-to-the-mean phenomenon and of the need for using before and after
evaluation techniques such as the empirical Bayes approach (Pendleton 1991, Yuan et al. 1999, Griffin
(pending), Wang 1994, Sayed et al. 1998, Institute for Transportation Engineers 1999).
Where there is little or no before and after experience, an alternative method of estimating the potential
effect of treatments that is still used is a cross-sectional comparison of the collision experience of sites
with and without a specific feature (see, e.g., Sayed et al., 1999; Council et al., 1999). The collision
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experience can be actual counts or rates or could be expressed in the form of a multivariate model
relating collisions to traffic and a variety of features thought to affect safety. Regardless of how collision
experience is expressed, this method often gives incorrect results since there can be differences in other
features that can contribute to differences in collision experience. The result is that often times the safety
effects can be counterintuitive (e.g., that illumination increases night time collisions). This difficulty is not
recognized in the development of collision reduction factors for a number of engineering improvements,
so caution should be used in interpreting and accepting these factors when they are based on such
cross-section type studies.
An interesting, and very relevant variation, of the method of estimating safety effects from cross-section
type studies was the calibration of multivariate models for intersections that were actually improved in a
recent study by the Michigan AAA (Feber at al. 2000). Changes in claim costs between the before and
after period were related to intersection features, and in so doing changes in claim costs associated with
specific improvements were identified. The study concluded that the predominant claims reduction
opportunities occur from modernizing traffic signals, upgrading lenses from 8 inches to 12 inches and
installing left-turn lanes, measures that are quite common in the ICBC Road Improvement Program. This
approach is new and promising but at the moment it is difficult to control for regression-to-the-mean, a
weakness conceded by the authors.
3.4.2.

Safety and Design of Engineering Improvements

There is little doubt that there is a wide range of engineering improvements that are cost effective in terms
of their safety effects. Despite the methodological difficulties that have plagued many evaluation studies,
the general consensus among safety engineering experts is that there is sound evidence that road safety
engineering is worth the investment. This consensus is reflected in the fact that safety is now an explicit
consideration in current Canadian road design practice. Substantial guidance on estimating the safety
implications of design decisions is provided in the new Canadian Geometric Design Guide
(Transportation Association of Canada 1999). The fundamental philosophy behind the guidance provided
there is that it is almost always possible to improve safety by changing design features and therefore that
the best design is one that provides an optimal balance between safety and cost. In particular, designing
to meet the traditional minimum standards is often not the best design. This philosophy is relatively new
to designers and is not reflected in the design of roads currently in service. Thus, in principle, there is
substantial room for safety cost-effective engineering improvements.
In the US, there is a major initiative to develop an Interactive Highway Safety Design Model (IHSDM), a
set of sophisticated, software-based, tools for explicitly considering safety in design decisions (Paniatti et
al. 1996). The safety benefits of engineering improvements based on accumulated experience is an
important ingredient of IHSDM.
3.4.3.

Guidance on the Effectiveness of Engineering Improvements

In addition to the documentation provided in the Canadian Geometric Design Guide, several other
sources provide useful summaries on the effectiveness of engineering improvements. A recent report by
the Transportation Association of Canada (Hauer et al. 1997) provides collision reduction factors derived
from the literature for a variety of engineering improvements. Suitable cautions in using these factors are
given along with pessimistic estimates. A more formal mathematical approach to combining results from
various studies has been taken by Elvik (1994, 1997) who has conducted meta-analysis of evaluation
results for a variety of engineering improvements. Other useful sources summarizing the safety effects of
engineering improvements include the Transportation Research Board (1990), Ogden (1996), the Institute
for Transportation Engineers (1993), and The Science of Highway Safety (MTO) 1998. These all confirm
that engineering improvements can be very cost-effective, despite the fact that extreme caution should be
exercised in applying the numerical values of the safety effect estimates.
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3.4.4.

Engineering Improvement Programs Involving Insurance Agencies

There is a growing trend for automobile insurance companies to become involved in road safety
programs. Zein and Navin (2000) provide an excellent summary of insurance agency initiatives in other
Canadian jurisdictions (Manitoba, Saskatchewan and Alberta) and in the US and Australia. The other
Canadian programs are said to be too new to be rigorously evaluated. The benefits of the Australia
engineering improvement program, though believed to be substantial, could not be rigorously evaluated
because several other major traffic safety initiatives were in place at the same time.
In the US, the one insurance agency supported engineering program where an evaluation was attempted
was in Michigan. The Michigan AAA road improvement demonstration projects were implemented at 28
intersections between 1996 and 1999 (Feber at al., 2000). An evaluation was conducted for the first three
projects, implemented as a pilot in 1996 in Northeast Detroit. The improvements included provision of left
turn lanes, increasing the size of the signal heads, adjusting the signal clearance intervals, and including
the provision of all-red intervals, all typical of the measures implemented in ICBC’s program. A simple
before and after comparison of collisions was conducted (Datta et al., 2000). The results indicated that
the safety benefits were substantial, with a combined benefit cost ratio of 117:1. There is strong
possibility, however, that the results are tainted by regression to the mean since it is explicitly stated
(Page 3) that “the intersections were selected based on their history of crash and injury frequencies and
rates”.
One aspect of insurance agency contribution to engineering improvements that is relevant is the indirect
involvement of the Insurance Institute for Highway Safety, an agency that is wholly supported by the US
insurance industry. The Institute promotes safety cost-effective improvements by conducting and funding
statistically defendable evaluation studies. Recent examples are related to low cost curve warning
treatments (Retting et al. 1998), traffic signal removal (Persaud et al. 1996), and the conversion of
intersections to roundabouts (Persaud et al. 2000). In all of these studies the safety cost-effectiveness of
the improvements was established. A significant part of the Institute’s current initiatives is in the mitigation
of crashes in urban areas (Retting et al. 1995, 2000).
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4. ASSESSMENT OF PROGRAM IMPLEMENTATION
This chapter provides findings and conclusions regarding the implementation of the Road Improvement
Program.

4.1.

Survey Of Program Staff And Stakeholders

To obtain feedback regarding the implementation of the Road Improvement Program, a total of 27
interviews were conducted with key program staff, ICBC regional staff, and community partners whom
ICBC has worked with in the past to implement road safety improvements. The following paragraphs
summarize the major findings resulting from these interviews.
1.

There exists a high degree of support for the Road Improvement Program by the
community partners, stakeholders, and staff surveyed.
Most of the community partners and ICBC regional staff agreed that the Road
Improvement Program has enhanced road safety in their community. Several field staff
indicated that Road Improvement Program is one of the best road safety initiatives
undertaken by ICBC.

2.

ICBC road improvement funding has led to an increase in the number of road
improvement projects being undertaken that have a safety emphasis.
A number of community partners indicated that the traditional focus of road improvement
in their community was traffic efficiency. These community partners further indicated that
funding by ICBC has placed a higher priority on safety, and thus has led to an increasing
number of road improvements being undertaken that provide safety benefits. Many
community partners indicated that without ICBC assistance, road improvements in their
jurisdiction would have taken longer to implement or would not have been undertaken.
Table 4.1 outlines the annual number of road improvements and average spent per road
improvement that have been undertaken since the introduction of the program.

Table 4.1: Road Improvement Program history
Year
1992 - 93
1994
1995
1996
1997
1998
1999
Total

Number of
Projects
12
21
26
44
48
78
129
358

Average Spending
per Project
$19,675
$21,512
$29,106
$37,103
$41,759
$58,635
$41,820
$42,040

ICBC has invested $15 million in road improvements from 1992 to 1999. The total cost of
these road improvements over this period was approximately $46 million. ICBC's
proportionate contribution to total road improvement costs over this period was about
33%. The balance of road improvement costs was funded by the Ministry of
Transportation and Highways and municipal road authorities.
3.

Several program staff stated that the Road Improvement Program requires a larger
budget to make a significant impact on road safety.
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As an illustration, the program budget for the year 2000 is $12 million. By comparison,
the Ministry of Transportation and Highway budget for road construction is approximately
$250 million. Consequently, the amount spent on road safety projects that have safety
as an emphasis is still small compared to the total amount spent on all types of road
improvement projects.
4.

The program staff and community representatives contacted indicated that primary
responsibility for the nomination of sites for proposed road improvement resides with the
local municipalities.
The methods used to nominate sites vary among municipalities and road authorities. The
process is typically initiated by review of historical accident and crash data either
collected by the road authority or provided by police. The process may also be initiated
from public concern, or concerns raised by local traffic engineering staff. Other criteria
considered by road authorities include feedback from representatives of emergency
services, coroners' reports, and data on accident types.

5.

The procedures used to identify locations are inconsistent among road authorities.
In some cases, there is no formal procedure in place to identify or quantify road safety
engineering concerns. Limitations on data and resources may be contributing factors to
the application of formal decision rules. The Road Improvement Program contains
initiatives to educate and provide assistance to local traffic engineers and municipal
leaders. These initiatives are critical because there is a need to educate and provide road
authorities with the resources to conduct a more detailed and transparent site selection
process. The current lack of rigorous, pre-qualifying criteria by some road authorities may
contribute to exclusion of high crash locations.

6.

The availability and quality of collision and claim data has limited the ability to select the
most optimum sites for road improvements.
While some communities have extensive data on the number and types of accidents
occurring at specific locations, many communities have limited data and therefore rely on
anecdotal accident information provided by the police or concerns raised by traffic
engineers. Where data is available, the quality of the accident data is a limiting factor. A
number of respondents indicated that the quality and amount of accident data collected
has been declining.

7.

Several staff members indicate that there does not exist adequate awareness and
support for the Road Improvement Program at the local community level.
While there is widespread recognition of the program, many municipal leaders do not
assign a high level of priority to road engineering safety. The program continues to
compete with a number of municipal priorities and road authorities continue to place a
higher degree of priority on increased mobility rather than increased safety. As an
illustration, a number of projects have not been completed due to a lack of commitment
or funding by the partner.

8.

Some ICBC regional staff indicate that there is insufficient coordination by headquarter
program staff in the delivery of the program.
Some regional staff expressed concern that road improvement initiatives were
undertaken in their region without their knowledge. In addition, they indicated that by the
time they were consulted and asked to approve the proposed road improvement project,
too much momentum had already been developed in favor of the project. As a
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consequence, their involvement in the program was cursory. Most staff indicated that this
situation has improved, and expect more improvement with the regionalization of road
safety initiatives. However, they would prefer that the program be more inclusive, and
that they be more involved in the process, particularly at the initial stages, as they have a
good relationship and extensive contacts with municipal leaders and traffic engineers.
9.

Several community partners indicated that, in the past, there was an inadequate number
of consultants were involved in the Road Improvement Program.
A number of the community partners indicated that the availability of a greater number of
consulting firms in the Road Improvement Program would have improved past program
delivery. They noted that the recent decision to include a larger number of consulting
firms will improve the skill base of the program. In addition, several community partners
indicated that the road improvement projects in their area were time sensitive, and that a
larger consultancy pool will prevent backlogs.

4.2.

Comparison With Other Jurisdictions

The following paragraphs provide a comparison of the British Columbia Road Improvement Program with
similar programs in other jurisdictions. The information on other jurisdictions was obtained by reviewing
the available published literature and Internet websites. In addition, we conducted interviews with
7
program staff and researchers in these other jurisdictions.
4.2.1.

Overview of Other Road Improvement Programs

The majority of the road improvements programs identified in other jurisdictions have only recently been
implemented. Furthermore, in discussions with program staff in these other jurisdictions, many of the
individuals distinguished ICBC as being at the forefront of road improvement initiatives of this kind. Many
of the following programs have modeled their program design based on the ICBC model.
4.2.1.1. Saskatchewan
Saskatchewan Government Insurance (SGI) initiated a pilot project aimed at improving intersection safety
in 1996. As part of this program, SGI commissioned a consultant to do a number of engineering studies
at 13 high accident intersections in the cities of Saskatoon, Regina and Prince Albert. Through
discussion between SGI, the city engineering department and the consultant, a number of
countermeasures were developed to improve safety at these intersections. SGI and the cities shared the
cost of implementing the safety countermeasures. To date, improvements have been made at eight of
these intersections. Total funding provided thus far by SGI for the intersection safety projects is
$219,000.
4.2.1.2. Alberta
The Coalition of Alberta Auto Insurers, under the Mission Possible Traffic Safety Initiatives spearheaded
by the Alberta Motor Association (AMA) initiated a program to identify and mitigate high crash locations.
The initiative was launched with a pilot project to identify and improve crash blackspots in the City of
Calgary. The primary goal of the program is to encourage municipalities and government to increase the
importance of safety in public decisions regarding roadway planning and construction. The Coalition is
currently contemplating joint funding, subject to government involvement, for road safety improvements.
The Coalition has also funded road safety audits and operational reviews of intersections and corridors
identified as potential black spots. Approximately $500,000 has been raised from the private sector to
fund the program. Through their efforts, the Coalition has encouraged the City of Calgary to spend
7

Jurisdictions reviewed based on S.R Zein and F. Navin, “Road Safety Engineering: A Role for Insurance Companies?”, 2000
Transportation Research Board Annual Conference, January 9 to 13, 2000.
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$650,000 on road improvements at locations they have identified. The Coalition has also been
successful in drawing together a broad partnership with health authorities and police.
4.2.1.3. United States
State Farm, the largest property and casualty mutual insurance company in the US, used its 1998 claims
database to identify the most crash prone at-grade intersections in the US. Unlike other insurance
company programs, State Farm independently identified and selected the locations targeted for studies
and improvements. State Farm is offering grants of up to US$20,000 to pay for an operational and safety
studies for 172 intersections identified in national and state “most crash prone” intersection lists. In
addition, State Farm is offering up to US$100,000 to help fund safety improvements in each of the
intersections on the national top ten list. The total amount of funding offered by State Farm is US$4.4
8
million.
4.2.1.4. Michigan
AAA Michigan, Michigan’s largest auto insurer and an auto club, launched a road improvement program
in 1997. This initiative is modelled on the ICBC program. The insurer has worked cooperatively with the
Cities of Michigan and Grand Rapids and the Michigan Department of Transportation. AAA Michigan has
funded studies of high crash locations and selected road improvements. AAA Michigan’s investment to
date in the program has been US$1.35 million.
4.2.1.5. Australia
While not a direct example of an insurance company assisted road improvement funding program, the
Federal Government of Australia’s Black Spot Program has been providing secondary financing for road
improvements. The Federal Government of Australia has provided two phases of funding to repair
accident black spot locations. Through its road authority the Federal Office of Road Safety (FORS), The
Federal Government provided A$270 million for the first three-year phase that commenced in 1989.
Following an evaluation of the program, the positive results led to the Program’s renewal for a four year
period from 1996 to 2000. The Australian federal government committed A$36 million in real terms for
the second phase of this program. An evaluation of the second phase of the program is currently being
undertaken, and plans to undertake a third phase are currently being discussed.
4.2.2.

Comparison of Location Identification Process

In all the jurisdictions reviewed, the funding agency (which in most cases is an insurance company) is
primarily responsible for the identification of locations for road improvement projects. The following
paragraphs describe the specific methods used in these other jurisdictions to identify locations for road
safety improvement projects.
4.2.2.1. AAA Michigan

9

The first step used to select sites for improvement was a review of high crash locations. Both AAA
Michigan and the Southeastern Michigan Council of Governments (SEMCOG) jointly used the following
criteria to review all intersections in the city:
·
·
·
8

crash rates - number of crashes per million vehicles at an intersection
frequencies - total annual number of crashes
casualty ratios - injury crashes as a percent of total crashes

W.G. Krizan, “State Farms Offers Cash to Design Fix for Dangerous Intersections,” ENR 243(2): p14, July 19, 1999.

9

D.J. Feber, J.M. Feldmeier, and K.J. Crocker. The AAA Michigan Road Improvement Demonstration Program: An Analysis of the
Effectiveness of Using Safety Enhancements to Help Reduce Societal and Insurance Costs. Transportation Research Board. 1999.
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Crash data for the above criteria were provided by State Police and city police departments, and volume
th
data were provided by the city traffic department. Intersections were selected if they exceeded the 95
percentile in all three of these criteria. Typically, the intersections selected for improvement had between
40 to 60 crashes per year with 30% - 40% resulting in injury. These intersections were then reviewed by a
technical subcommittee to determine if they had a high number of reducible crashes. A short list of
potential sites for improvement was then created and an in-depth traffic operations and safety review was
conducted by an engineering consultant to determine the safety deficiencies and identify potential
countermeasures. The potential countermeasures were reviewed by the technical subcommittee and
projects were designed. The potential projects were then reviewed by AAA Michigan to estimate the
annual number of crashes each safety improvement would theoretically eliminate. These results were
used to undertake economic analysis which incorporated both societal and claim costs. Projects were
then approved by a project steering committee and cost sharing agreements were developed.
4.2.2.2. State Farm Insurance

10

Unlike other insurance company programs, State Farm independently identified and selected the
locations targeted for road improvements. State Farm identified a list of the top ten intersections in the US
in terms of crash frequency. A similar list was also compiled for 28 individual states, the District of
Columbia, and Ontario, Canada.
In order to compile the lists, State Farm staff initially limited the scope of study to consist of only
intersections. An intersection was defined as a place where two or more roadways meet at a single point.
The review excluded all highways. Staff then scanned the database for recurring street names to identify
high accident intersections, and to sum all intersection claims at these locations. This data was used as a
basis for creating state databases that included intersection names, claim counts, and State Farm market
penetration. The claim counts were then adjusted by market penetration. For the leading 40
intersections in each jurisdiction, a more detailed review of claim facts of loss were conducted for these
intersections. Next, an industry wide intersection crash count was calculated with adjustments for the
following: State Farm market penetration, reported versus paid claims, absence of accident location data,
and crashes involving multiple State Farm insurers. These adjusted crash counts were then ranked to
create the national and state lists. Accident severity was not used as a criterion in these rankings.
4.2.2.3. Australia Federal Black Spot Program
The following minimum eligibility criteria have been established by FORS for the Australia Black Spot
Program for black spot remedial projects undertaken at discrete sites and road lengths are as folllows:
·

Discrete sites - intersection, mid-block, or short road section
Minimum eligibility criterion is a history of at least 3 casualty crashes in any one year; or 3
casualty crashes over a three year period; 4 over a four-year period; 5 over a five-year
period etc.

·

Road Lengths
The minimum eligibility criterion is an average of 3 casualty crashes per kilometre of the
road length in question, measured over 5 years; or the length to be treated must be
amongst the top 10% of sites identified in each state which have a demonstrably higher
crash rate than other roads in a region.

10

Identification of Crash-Prone Intersections. State Farm Insurance Company Strategic Resources & Research Division. August
11, 1999.
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Up to 20% of program funds are earmarked for the treatment of sites, lengths, or areas which may not
meet the above crash history criteria, but which have been recommended for treatment on the basis of an
official road safety audit report. Furthermore, because 60% of fatal crashes and 50% of serious injury
crashes occur outside metropolitan areas in Australia, approximately 50% of Black Spot funds in each
state are reserved for projects in non-metropolitan areas.
The nomination of sites is conducted by the state and local governments, community groups, automobile
clubs and associations, road user groups, and industry. The nominated sites are submitted for review to a
State Consultative Panel consisting of the Federal Minister and Parliamentary Secretary for the Ministry of
Transport and Regional Development, and selected representatives of state road and transportation
agencies, local government, community representatives and road user groups. In making an assessment
of which projects are approved for funding by the program, the following factors are taken into account:
-

Whether the project is eligible;
Economic benefits of the project;
The funds available for urban and rural projects;
The funds available for hazardous locations for which an official road safety audit report has
been obtained;
Contributions to the project from sources other than the Commonwealth;
Whether the expected Commonwealth commitment to a project is less than $500,000;
Whether the project can be completed within the time frame of the program;
Whether the State has maintained its own spending on black spot projects.

A total of 3,176 black spot projects with a mean cost of A$85,000 were approved in the first three years of
11
the Program.
All costs directly associated with an approved project are eligible for funding. The
emphasis, however, is on low-cost, high return projects. During the program’s early stages, preference
was given to projects whose estimated initial cost was less than A$200,000. The preferred ceiling on
funding was raised to A$500,000 in the second phase of the program. FORS provides up to 100% of the
funding for projects, but joint funding of projects is strongly encouraged.
4.2.2.4. Saskatchewan
The 13 intersections comprising the Saskatchewan Government Insurance pilot project were selected
because they had a consistently high annual accident count and high annual accident rates. The
engineering study undertaken at each potential site included a review of historical traffic volume data,
roadway characteristics, motor vehicle accident history, traffic conflict characteristics, and the
improvements required. The benefit-cost ratios of different countermeasures were also reviewed.

11

Bureau of Transport and Communication Economics. Evaluation of the Black Spot Program. Report 90. Australian Government
Publishing Service. Canberra. 1995.

Chapter 4: Assessment of Program Design/Implementation

Page 33

4.2.3.

Comparison of Project Selection Criteria & Funding Guidelines

Table 4.2 compares the benefit-cost criteria used for the Road Improvement Program in BC with the
benefit-cost criteria used for similar programs in other jurisdictions.

Table 4.2: Investment criteria by jurisdiction
Jurisdiction

Benefit-Cost

Time Horizon

British Columbia

2:1

2 years

AAA Michigan

2:1

3 years

FORS Australia

2:1

N/A

SGI Saskatchewan

2:1

N/A

As indicated above, ICBC has the strictest benefit-cost criteria. Like the BC Road Improvement Program,
AAA Michigan contributes funds equal to an amount where a minimum 2:1 benefit-cost return would
result. However, the time horizon is over a three-year period compared to the two year period used for
the BC Road Improvement Program.
There is no specified time horizon for the benefit-cost calculations used in the Saskatchewan and
Australian programs. However, prior to implementation of the program, the Australian Road Research
Board (ARRB) was retained to identify and categorize typical traffic engineering treatments with relatively
high potential benefits. A “Schedule of Acceptable Treatments” was drawn up to provide a simplified
basis on which the states and territories could submit applications for funding. Each treatment on the
Schedule was projected to provide a benefit-cost ratio of at least 2:1. In addition, project proposals for
black spot treatment must have a “proven history of crashes” and demonstrate a benefit-cost ratio of at
least 2:1.
4.2.4.

Types of Countermeasures

The primary focus of the BC Road Improvement Program on signalized intersections is similar to the
focus of the road improvement programs investigated in other jurisdictions. As an illustration, the AAA
Michigan and SGI Saskatchewan road improvement programs are focussed exclusively at urban
signalized intersections on arterial roads. The State Farm Insurance program plans to also focus
exclusively at intersections. Like the BC Road Improvement, the FORS Australia program does provide
funding for a few projects that are not at intersections.
Table 4.3 indicates that there exists considerable similarity in the types of countermeasures used by the
BC Road Improvement Program compared to similar road improvement programs in Saskatchewan and
Australia. In all three instances, the most frequent type of countermeasure employed are intersection
treatments, of which the majority include installing new and larger traffic signals, replacing missing or
worn signs, enhancing protection for left turning traffic signals and lanes, and adding all-red phases to
intersection traffic signals.
Roadway treatments are the second most frequent type of countermeasure employed in all three
jurisdictions compared in Table 4.3. The most prevalent type of roadway treatments undertaken are road
delineation and geometry improvements, which includes measures such as improving roadway markings,
adding medians, and modifying roadway geometry to improve roadway delineation.
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Table 4.3: Distribution of countermeasures by jurisdiction
Jurisdiction
Countermeasure

ICBC
#

1

2

FORS
%

#

%

Saskatchewan
#

%

Intersection treatments
Left-turn lane

7

6.3%

121

4.1%

2

8.7%

New/tertiary signal installation

17

15.2%

291

9.9%

3

13.0%

Traffic signal modification

26

23.2%

501

17.0%

7

30.4%

Lane/path channelization

17

15.2%

379

12.8%

6

26.1%

1

0.9%

405

13.7%

68

60.8%

1697

57.5%

16

14.3%

314

10.6%

Pavement repair/ improvement

4

3.6%

206

7.0%

Curve modifications

2

1.8%

45

1.5%

0.0%

Highway improvements

1

0.9%

49

1.7%

0.0%

23

20.6%

614

20.8%

Roundabouts/speed control
Subtotal

0.0%
18

78.2%

Roadway treatments
Road delineation/geometry

Subtotal

0.0%
2

2

Hazards treatments

2

8.7%
0.0%

Hazard removal

3

2.7%

312

10.6%

Improve sight distance

1

0.9%

24

0.8%

0.0%

Warning & direction signs

9

8.0%

39

1.3%

0.0%

Improved lighting

3

2.7%

30

1.0%

0.0%

16

14.3%

405

13.7%

2

8.7%

Pedestrian treatments

2

1.8%

125

4.2%

1

4.3%

Other

3

2.7%

110

3.7%

Total

112

100%

2951

100%

Subtotal

1

8.7%

2

8.7%

0.0%
23

100%

Estimates based on project summaries provided in ICBC, 1998 Evaluation of the Road Improvement Program
Data for FORS based on counts from Phase 1 of Road Improvement Program, 1990 - 1993 only
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4.2.5.

Summary

In all the jurisdictions reviewed, the funding agency (which in most cases is an insurance company) is
primarily responsible for the identification of locations for road improvement projects. In contrast to these
other jurisdictions, the initial nomination of locations for potential improvements in British Columbia is
primarily undertaken by the local municipality or road authority. ICBC does proposes some sites for
safety improvements on rare occasions; however, even under these circumstances, participation is
instigated by public concern.
Compared to the other jurisdictions reviewed, the site selection criteria and nomination process
undertaken for road improvement projects is less formal. More formalized site selection guidelines would
remove bias and provide a more efficient site nomination process. However, interviews with staff and
stakeholders indicate that in many communities in BC, the resources, data and procedures to undertake a
formal audit are currently lacking. As a result, there exist limits to the extent to which the site selection
process can be formalized. In addition, interviews with representatives of other jurisdictions reveal that
processes that are too prohibitive and formal have alienated stakeholders and constrained program
delivery.
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5. SUMMARY
This chapter provides an overall assessment of the evaluation and our key conclusions and
recommendations to enhance the implementation and evaluation of the Road Improvement Program.

5.1.

Overall Assessment

Considerable resources are being devoted by ICBC to conduct evaluations of the engineering
improvement program. This is very commendable in an era when objective evaluations of safety
measures are rarely undertaken and makes it all the more important that the evaluation be thorough. Our
overall assessment is that the methodology used to carry out the evaluation is generally sound. It is
laudable that attempts were made to use the most advanced evaluation procedures. There are concerns
however about some of the details of how the methodology was applied. The empirical Bayes techniques
that were used for the evaluation of some locations are quite complicated and, because they are relatively
new to safety evaluation, are still evolving. Indeed, many of the recent advances were documented (e.g.,
Hauer, 1997) after the analyses for the 1997 and 1998 evaluations were completed. In this sense, it
would be unfair to ICBC or its consultants, Hamilton & Associates, to regard the questions raised about
the methodological details as criticism. Rather, the raising of these questions should be seen as an
attempt to spur timely adjustments to the evaluation methodology.
A greater concern is the inadequacy of the data, namely the drop in collision reporting, which was
substantial in some key jurisdictions. This factor was not under the control of ICBC or its consultant.
Because of the poor data, the impact of the methodological insufficiencies that were found was greatly
exacerbated. The quality of the data has implications for the selection of projects for the road
improvement program. It also has far-reaching implications for the on-going evaluation of all of ICBC’s
road safety programs. It must be addressed to ensure that the various road safety programs, including
road improvements, can be properly evaluated. Sound evaluations are required to ensure that the
program achieves the greatest possible benefits and, as important, that the credibility of the evaluations
showing these benefits will be such as not to cast any doubt on the results.
We must emphasize that our assessment has benefited from hindsights that were not available to ICBC
or its evaluation consultants. Considering this reality and the fact that many difficulties are data related
and beyond the control of ICBC and its consultant we conclude that the evaluations were performed to
the best of the abilities available.

5.2.

Assessment on Specific Questions

The assessment was guided by specific questions that have been posed for the assessment of all road
safety programs. Below is a brief summary of our assessment as related to the specific questions or
relevance to the evaluation of the road improvement program.
(i)

What are the program objectives and intended outcomes of the evaluation?
The overall objective is a 2:1 return on investment in engineering improvements over
two years. The intended outcome of the evaluation is a quantification of the
measurable safety benefits and claim cost savings for locations improved under the
Program since 1993, in order to examine whether or not the program is meeting the
stated objectives.

(ii)

To what population do the results apply?
The results apply to the program as implemented and cannot easily be generalized.
This is because there were a variety of treatments which are likely to yield a range of
benefits. It is possible, as more evaluations are conducted, to undertake evaluations
of specific treatments using suggested improvements to the methodology. This would
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yield collision modification factors that would feedback to the planning of future
investments in the road improvement program.
(iii)

Does the study involve experimentation, planned observations or a review of routinely collected
data, or a combination of these?
The evaluation was an observational before and after study, so in this sense does not
involve experimentation or planned observations.

(iv)

How was the sample collected? Are there possible sources of selection bias that would make
sample members atypical of the population from which they come? If so, what provision has been
made to deal with this bias?
Treated sites with available data are selected for evaluation. The selection of sites is
based on a number of criteria, with safety being only one factor. The extent to which
safety is used in site selection is unknown. Where sites are selected on the basis of
their safety record, regression to the mean could cause an overestimation of safety
benefits of the treatment. The EB methods used to evaluate some improvements
overcome this bias if properly applied. This method could not be applied to some
sites, e.g., corridors, so for these, there is a potential selection bias.

(v)

Is the sample size or time lapse proposed for comparison large enough to detect a meaningful
effect? If not, how can the data be most useful?
The analysis might have made use of additional collision data given the difficulty of
obtaining sufficient reliable data, and given the improvement in reliability of
conclusions based on larger sample sizes. There are two ways in which more data
might have been considered. The first way would be to use a “before” period of more
than 3 years. The second way would be to include collision data for the treatment
year in the analysis, excluding only the period during which the improvement was
being implemented.

(vi)

Are the methods of statistical analysis appropriate for the data, and can they answer the questions
posed?
In general, the methods are appropriate and they would have been able to answer the
questions posed, had there not been a serious decline in police reporting, which was
beyond ICBC’s control, and had time trends and changes in traffic volumes been
taken into account.

(vii)

What improvements that appear reasonable and feasible under the circumstances can be
suggested?
These include: better accounting for traffic volume changes and time trends in
reported collisions; expression of uncertainty on estimates of program benefits; a
more precise specification of before and after periods to maximize useable data; the
calibration of multivariate regression models to reflect current levels of collision
reporting; and the more accurate estimation of collision costs by considering the
decline in collision reporting when deriving collision costs from claim costs.

(viii)

How does the evaluation compare to those done for comparable programs in other jurisdictions?
The attempt to use state of the art methodology, adapted to the special conditions of
BC data, is commendable. The methodology is relatively new, so has not been widely
used for evaluations of engineering improvement programs elsewhere. ICBC and its
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consultants are encouraged to continue improving the methodology as new
developments unfold.

5.3.

Conclusions

The key study conclusion is that, mainly due to the serious decline in collision reporting, in combination
with a lack of accounting for time trends, there is no reliable evidence that the engineering improvements
program reduces ICBC or societal costs. Therefore, we cannot support the conclusion in the 1997
Evaluation, reinforced in the 1998 Evaluation, that the Road Improvement Program “continues to meet
the individual road improvement investment objectives, and continues to be a positive initiative for the
corporation”. At the same time, it should be recognized that engineering improvements, many of the type
implemented in the ICBC program, have a strong track record of safety cost-effectiveness.
As indicated above, many the critical questions that have cast doubt on the credibility of the conclusions
are beyond the control of ICBC or its consultants. Nevertheless, for completeness and for the benefit of
the on-going evaluation processes, it is still necessary to summarize here the main questions raised
about the evaluations.
1.

The analyses conducted were severely compromised by the under-reporting of collisions that
started in 1996 and a general decline in collisions that started well before 1996. As it currently
stands the analysis is biased due to this under-reporting and therefore unreliable. In fact, the
overall decreases in collisions reported in the two evaluation reports, by all of the techniques
used, are of the same order as the decreases in collisions due to the trend over time. This raises
the prospect that the reported changes in collisions are not due to the engineering improvements,
but simply to reductions in collision reporting.

5.

Explicit estimates of uncertainty in the evaluation results have not been provided, even though
the background documents and references used provide guidance on accounting for uncertainty
in the safety effect estimates and in the benefit-cost ratio.

6.

The averaging of the benefit-cost ratios obtained by the three methods to obtain what is referred
to as the best estimate of the overall performance of the projects can provide biased results
because distinctly different groups of projects are used for each of the methods. Compounding
this difficulty is the reality that averaging the overestimated benefit obtained with the simple
before and after comparison with the proper estimate produced with an empirical Bayes
technique still produces an overestimate.

7.

It appears that accounting for traffic volume differences over time has not been done, at least
using the proper techniques. It is important to do so since improvements of the type sponsored by
ICBC can induce changes in traffic volume. Such changes are known to very important in
explaining observed differences in collision experience. Thus to evaluate the effect of a treatment
it is vital to account for changes in safety due to the treatment and changes due to traffic volume.

5.4.

Recommendations

The following paragraphs provide our recommendations to enhance the evaluation of the engineering
improvement program. The recommendations are divided into two sections. The first section contains
recommendations of a higher priority that are critical to the validity of the evaluation plan. The second
section contains recommendations that would enhance future evaluations but are not so important as to
threaten the validity of the completed evaluations.
5.4.1.

Higher Priority

1.

In order to determine whether engineering improvements are cost-beneficial, the analysis has to
be re-visited. This will only be meaningful if the following can be accomplished:
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- locations with equivalent collision reporting levels to the treatment sites can be identified
- before and after periods can be identified during which reporting levels were consistent
at both the treatment and comparison sites
- regression models to be used in the preferred multivariate empirical Bayes approach can
be re-calibrated for the period with stable reporting levels.
2.

The EB techniques should be updated to reflect the most recent advances. A useful resource is
Hauer (1997). In particular, careful attention should be paid to how changes in traffic volume and
collision reporting over time are accounted for.

3.

Where it is possible to use the EB techniques, the results of the simple before and after
comparison, which can be biased, should be presented only for information purposes. These
results should definitely not be amalgamated with the results obtained with the more reliable EB
techniques. Where it is not possible to use the EB techniques, e.g., for corridor improvements, it
is imperative to seek suitable comparison groups to account for regression-to-the-mean effects.

4.

The implications of the dramatic reduction in collision reporting since 1996 on the evaluation of
road safety programmes in general needs to be examined. ICBC should continue to stress the
importance of collecting collision data and to pursue alternate means of evaluating engineering
improvements. These include:
Ø

the possible restructuring and use of the claims database to include location data, an initiative
which we understand is well underway, and

Ø

improvements to the procedures for measuring conflicts using, for example, video technology
with standard double-blind analysis techniques where observers do not know whether they
are looking at before or after data and with calibration of observers to ensure that the same
conflicts are reported for the same videotape sample.

5.4.2.

Lower Priority

13.

Estimates of uncertainty should be reported for benefit-cost ratios. Methods for doing so exist.
Some procedures have been documented in ICBC reports outlining the evaluation methodology.

14.

For jurisdictions where the level of collision reporting is still adequate for evaluating engineering
improvements, the regression models used in the multivariate EB method should be re-calibrated
to reflect current levels of collision reporting.

15.

ICBC should continue to work with its partners to refine the process by which sites are selected
for safety investigation given that treatment is more likely to be safety effective where sites are
selected based on a poor safety performance. Empirical Bayes based procedures appear to be
the most promising.

16.

ICBC should continue to support the development of ISECR, the smart database that is
assembling knowledge on the safety effects of countermeasures from B.C. and elsewhere. To
this end, ICBC should seek to support the evaluation of specific countermeasures similar to a
recent evaluation conducted by Sayed et al. (1998).

17.

ICBC should seek to improve the benefit-cost analysis methodology in order to conform with
procedures outlined in background document.

18.

The unit collision costs, derived from the relationship between claims and collisions, needs to be
carefully re-examined in the light of the dramatic decline in collision reporting.
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19.

The analysis should make use of all the collision data that might reasonably be used. In
particular, before data should include more than 3 years prior to construction, if it is available, and
if the intersection was not changed during this period. Furthermore, all data up to the construction
period should be included in the before period, rather than arbitrarily ending the before period in
December of the year prior to construction.

20.

All reported changes in collision rates associated with engineering improvements should be
tested for statistical significance.
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EXECUTIVE SUMMARY
PURPOSE OF STUDY
The purpose of the study is to provide a “second opinion” on ICBC’s evaluation plan for the Graduated
Licensing Program for New Drivers (GLP).

KEY FINDINGS
Overall, we are impressed by the thoroughness and comprehensiveness of the proposed plans for evaluation
of the Graduated Licensing Program. The evaluation proposed by ICBC compares very favourably with the
published results of evaluations of graduated licensing programs in New Zealand, Ontario and Florida. The
methods of evaluation proposed in British Columbia are at least as strong as, and in some cases much
stronger than, the evaluations reviewed for other jurisdictions. The proposed evaluation will provide, not just
stronger evidence of how well the program works, but insights into why. This is important given the variety
of restrictions and conditions that have been included in graduated licensing programs in B.C. and other
jurisdictions.
One critical area that needs to be addressed in the evaluation plan is to provide additional details regarding
how exposure data will be collected and used in the analysis of crash reduction rates due to the program. One
of the key purposes of collecting exposure data is to determine if a reduction in exposure is the primary factor
contributing to a reduction in accidents or whether other program components (such as driver education,
enhanced penalties, etc.) also result in a reduction in accidents. In order to control for exposure, the exposure
data must be sufficient to be able to determine the changes in crashes per driver kilometre that have been
occurred as a result of the program.
Another critical area that needs to be addressed is the refinement of program objectives. The four existing
program objectives relate to changing driver attitudes, skills, driving behaviors and exposure to risk. These
objectives are difficult to quantify and measure. Furthermore, they refer to intermediary outcomes that
contribute to the ultimate program goals of reducing crashes, crash severity and crash costs. To accurately
measure the extent to which these objectives have been accomplished, the time and resources required is
considerable. The current evaluation plan contains primarily surrogate measures (e.g. violations) for these
objectives.

CONCLUSIONS
Our conclusions regarding the evaluation plan for the Graduated Licensing Program are as follows:
1.

The proposed evaluation will demonstrate whether or not the Graduated Licensing Program has
resulted in a reduction in crash rates.

2.

Insufficient details have been provided regarding the collection and analysis of exposure data to
determine if the proposed evaluation will be able to determine if a reduction in exposure is the primary
factor contributing to a reduction in accidents or whether other program components (such as driver
education, enhanced penalties, etc.) also contributed to a reduction in accidents.

3.

The proposed evaluation will not accurately demonstrate the extent to which improvements have
occurred in the attitudes, skills and driving behaviors of new drivers have changed as primarily
surrogate measures have been proposed for these objectives.
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RECOMMENDATIONS
The following paragraphs provide our recommendations to enhance the evaluation plan for the Graduated
Licensing Program in B.C. The recommendations are divided into two sections. The first section contains
recommendations of higher priority that are necessary to ensure the validity of the evaluation plan. The second
section contains recommendations that would enhance the existing evaluation plan, but are not so important
as to threaten the validity of the evaluation.
Higher Priority
1.

Use a case-control study of traffic crashes to control for and measure exposure in
comparisons of crash rates and violations.
Although there are references in the evaluation plan to the inclusion of exposure in some aspects
of the evaluation, a detailed plan to collect these data has not been provided. The type of exposure
data required is the time spent driving or distance driven per day, week or year. This exposure data
is required because it is often difficult to interpret changing crash rates without data on exposure.
A cost effective method for estimating exposure that should be used for the GLP evaluation is the use
of a case-control design A case control study that would assess the effectiveness of the GLP in
reducing crashes is a comparison of drivers involved in crashes with a sample of drivers not involved
in crashes over a specific period of time. Differences in exposure between the two groups of drivers
can then be used to examine associations with crash risk.
Case control studies conducted using the present population of new drivers should include some
drivers in crash and control groups with no GLP; i.e. drivers who began to learn to drive before GLP
was implemented, but whose tenure of licence is still relatively short. Therefore, unless a case-control
study is initiated quickly, there will no longer be “no-GLP” drivers in the population.

2.

The existing program objectives regarding the changing of attitudes, skills and safe driving
behavior should be eliminated because they are difficult to measure and the key program
objective should be to reduce crashes by 15%.
If the existing program objectives are retained, considerably more measures will have to be developed
to assess the extent to which these objectives have been accomplished, as the evaluation plan
contains primarily surrogate measures (e.g. violations) for these objectives.

3.

Use Poisson regression for the analysis of violation occurrence, and for the analysis of crash
occurrence if there is a sizeable proportion of drivers with multiple crashes.
The statistical methods described in the evaluation plan will address some of the outcomes to be
examined in the proposed evaluation. To address those situations where individual drivers may
experience multiple events, such as several crashes or violations in the time spent in the learner or
intermediate stage, another form of analysis such as Poisson regression should be used. In particular,
Poisson regression is appropriate when examining and comparing crash or violation rates between
groups of drivers, especially if the duration of their times at risk of crashes is variable, and more than
a small proportion of individual drivers are involved in more than one crash or traffic violation. If
drivers are followed for a year or more, it is likely that a reasonable proportion will have accumulated
more than one traffic violation. Poisson regression would be the logical analysis to use for these data.
We understand, on the basis of a recent teleconference with ICBC, that this form of analysis is now
being actively considered.
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4.

ICBC should strongly support the maintenance of police data, as they are essential to
assessing the impacts of road safety programs including the GLP.
Although ICBC has no jurisdiction over data collected by the police, police reported data remains a
vital element in any evaluation based on crash and violation rates.

5.

Determine the potential for bias in assigning fault for crashes involving new drivers and
assess the possible effects of bias in interpreting the results regarding “at fault” crashes of
new drivers.

Lower Priority
6.

Develop additional measures of driver attitudes, where possible.
Regardless of whether the current program objectives are retained, we feel some additional
attempts should be made to measure the extent to which these objectives have been achieved. The
benefits is that it would improve our understanding of the impact of the GLP on new drivers. It would
be of particular value to test the effectiveness of both the Tuning Up manual and the approved driver
training course in improving driver attitudes in comparison to informal driver training. This information
would provide valuable feedback which would assist in improving driver training. A positive finding
would support continued efforts to have all drivers take driver training. One possible method of
developing additional measures of driver attitudes is to include some questions related to driver
attitudes in the New Driver Survey.

7.

Consider the use of case-control studies when factors that are not routinely available (e.g.
driver attitude, employment, etc.) are examined.

8.

Compare like with like to avoid seasonal effects and other systematic differences.
Some of the detailed studies proposed in the evaluation plan involve the comparison of dissimilar
groups such as comparing groups of drivers in different seasons. Since seasonal effects are notable,
it would be preferable to undertake a comparison with drivers enrolling in the same season

9.

If concurrent safety programs and other local factors interfere with comparisons of drivers in
GLP, control for these influences by the appropriate selection of controls in a case-control
design.
Control for the effects of other safety programs could be managed more easily in case-control
analyses than in the other designs and analyses proposed in the evaluation plan. For example, in
comparing drivers who have crashed (cases) with those who have not (controls), one could select
controls from the same municipalities as each case. If drivers involved in crashes are compared to
control drivers in the same communities, it can be assumed that both sets of drivers have been
subject to similar influences of photo radar, speed corridor controls, etc. in place and affecting all
drivers in those communities.

10.

Examine the relationship between reported practice time in the learner stage and crash and
violation experience during the learner and intermediate stages.
The evaluation plan does not specify if there are plans to see how hours of practice relate
to the duration of time spent in the learner stage. Is spending more time in the learner stage
associated with more hours of practice in supervised circumstances, or is the amount of practice time
the same whether one spends three months or six months or longer at this level? Answers to these
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and similar questions may be important to fine-tuning the GLP and advising future new drivers.
11.

Employ additional methodologies to provide a more comprehensive assessment of program
implementation and its impact on program effectiveness.
The evaluation plan contains an extensive list of the information that will be collected and reported
regularly regarding program participation and delivery. This information will be not only be useful for
the ongoing management of the program but also in the evaluation of the program, particularly in the
assessment of the impact of program implementation on the effectiveness of the program.
In addition to the reporting of statistics on program participation and delivery, some additional
methods are required to assess the impact of program implementation on program effectiveness.
include the following: interviews with program staff and stakeholders; comparisons with similar
programs in other jurisdictions and a benefit cost analysis from the point of view of the public where
all social costs and benefits over the life of a program, such as the lives saved, are measured in terms
of their economic impacts on the public.

12.

Include a logic model in the evaluation plan.
The purpose of the logic model is to indicate the causal relationships between program activities,
outcomes, objectives and goals.
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I.
1.0

INTRODUCTION

PURPOSE OF STUDY

The purpose of the study is to provide a “second opinion” on ICBC’s evaluation plan for the Graduated
Licensing Program for New Drivers (GLP).

2.0

METHOD OF STUDY

To undertake the study, we first conducted a detailed review of the documents describing the proposed
methodologies to evaluate the Graduated Licensing Program for New Drivers. The report entitled
Graduated Licensing Program Detailed Evaluation Plan dated April, 1999 is the primary document that
describes ICBC’s evaluation plan and is the primary basis of our assessment. We have also examined a
draft of the Curriculum Evaluation Plan dated April 13, 1999 and a cost benefit analysis of the Graduated
Licensing Program.
To obtain an understanding of the Graduated Licensing Program, we reviewed the available
documentation on the program. We also conducted interviews with the key staff involved in the evaluation
and implementation of the Graduated Licensing Program.
To assess the adequacy of the evaluation plans for the Graduated Licensing Program, we developed a
series of questions regarding the evaluation methods proposed by ICBC. These series of questions were
then used to undertake an analysis of the different aspects of the GLP evaluation plan. The study team
met with representatives of GLP program staff and Sandi Wiggins of Research Services on May 2, 1999 to
obtain clarification of the evaluation plan. A follow-up telephone conference call was also conducted to
discuss details of the evaluation plan.
To compare ICBC’s proposed evaluation methodologies with those employed to evaluate similar programs
in other jurisdictions, we conducted a literature search and contacted leading GLP researchers to obtain
the available evaluations of other graduated licensing programs. While several jurisdictions in North
America and other parts of the world have implemented graduated licensing programs, very few have
undertaken in-depth evaluations of their programs. One reason is that most of the graduated licensing
programs have only been recently undertaken. We obtained and reviewed evaluations of similar
programs in the following jurisdictions:

!
!
!

Ontario
New Zealand
Florida

We have also conducted a review of the review of the evaluations of provisional and probationary
licensing programs which preceded graduated licensing programs in some jurisdictions. Appendix 1
provides a comprehensive list of the reports and other documents that were reviewed as part of this
assignment.
Because the Graduated Licensing Program in B.C. has only been recently implemented, an extensive
analysis of program implementation and its impact on program effectiveness is premature. Consequently,
the primary focus of our analysis has been to conduct a preliminary assessment of the potential impact of
program design on program effectiveness. The primary methods that we have employed to assess the
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potential impact of program design on program effectiveness are a comparison of the program design with
graduated licensing programs in other jurisdictions; an examination of the previous research on the
effectiveness of various components of graduated licensing programs; and interviews with staff and
stakeholders of the Graduated Licensing Program in B.C. Appendix 2 contains a list of the program staff
and stakeholders that were interviewed.
During the course of the assignment, the study team received excellent cooperation from ICBC staff. The
study project team consisted of staff and subcontractors of three different firms: Ference Weicker &
Company, Human Factors North Inc. and Godfrey Engineering. The key project team members from
Human Factors North consisted of the following:

!
!
!

Alison Smiley, Human Factors North Inc.
Mary Chipman, University of Toronto
David Drasic, University of Toronto

The major study tasks undertaken by the staff and subcontractors of Human Factors North Inc. are an
analysis of the appropriateness of the evaluation methodologies proposed by ICBC for the Graduated
Licensing Program and a comparison of these proposed methodologies with those employed in other
jurisdictions. The study activities undertaken primarily by Ference Weicker & Company consisted of the
interviews with staff and stakeholders to obtain their perspectives on program design/implementation; a
comparison of ICBC’s program design with similar programs in other parts of the world; the preparation of
a program profile; and overall project management. Keith Godfrey of Godfrey Engineering provided an
additional perspective to the study project team regarding the evaluation plan of the Graduated Licensing
Program.

3.0

REPORT OUTLINE

The next chapter provides a brief profile of the Graduated Licensing Program. Chapter 3 contains an
assessment of the appropriateness of the evaluation methodologies proposed by ICBC for the evaluation
of the Graduated Licensing Program while Chapter 4 compares ICBC’s evaluation plan with evaluations of
similar programs in other jurisdictions. Chapter 5 contains the study findings regarding program
design/implementation. The last chapter summarizes the study conclusions and recommendations
regarding the proposed evaluation plan for the Graduated Licensing Program.
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II.

PROGRAM PROFILE

This chapter provides a brief profile of the objectives, rationale, activities and outcomes of the Graduated
Licensing Program in B.C.

1.0

GOALS AND OBJECTIVES

The goals and objectives of the Graduated Licensing Program as stated in the draft evaluation plan dated
April 29, 1999 are as follows:
Goal

!

To reduce the number, severity and cost of new driver crashes

Objectives

!
!
!
!

2.0

Improve attitudes of new drivers towards safe driving
Improve safe driving behaviors of new drivers
Improve new driver skills
Reduce the exposure to risk for new drivers

PROGRAM RATIONALE

According to the GLP Project Charter, the Graduated Licensing Program was introduced because the
previous licensing system in B.C. did not effectively address the traffic safety problems associated with
new drivers. The major problems with new drivers is that a 1995 study by the Traffic Injury Research
Foundation showed that new drivers aged 15 - 24 are twice as likely to be in a crash as more experienced
drivers. The GLP program is based on the finding that inexperience is one of the major risk factors for
traffic crashes and that inexperienced drivers are particularly vulnerable to the impairing effects of alcohol.
Graduated licencing is a system that provides new drivers with the opportunity to gain driving experience
under conditions that minimize their exposure to risk. It works on the principle of prevention and is a
systematic, incremental approach to full licensing.

3.0

BACKGROUND

The Graduated Licensing Program for passenger vehicles and motorcycles is a one component of the Six
Point Plan focusing on road safety. In the last decade, several variations of a graduated licensing
program have been started in B.C. but for a variety of reasons none have been implemented. In the early
1990's, a Novice Driver Licensing Project was undertaken. In 1994, work on the New Driver Improvement
Program (NDIP) began but was not completed. A large amount of work was done in developing policies
and procedures for the NDIP program.

4.0

PROGRAM DESCRIPTION

The six key components of the Graduated Licensing Program that have been developed to meet the
program goals and objectives are as follows:

!
!
!

Enhanced licence restrictions
Extended practice period for new drivers
Enhanced adjudication sanctions
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!
!
!

General public and new driver awareness
Improved driver training
Improved driver testing

The following paragraphs describe the activities comprising each of these program components.

4.1

Extended Practice Period for New Drivers

The Graduated Licensing Program consists of two phases: an extended learner stage and a new
intermediate stage. New drivers of passenger vehicles and motorcycles must complete both stages
before receiving a full privilege driver’s license.
In order to qualify to enter the learner stage, the new driver must pass a knowledge, road signs and
visions test and receive a learner’s license. The minimum waiting period before being permitted to take
the Level 1 road test and progress to the intermediate stage is six months; however, new drivers who
successfully complete an approved driver training course will be eligible to reduce the time spent in the
learner period from six months to three months. Drivers who have successfully completed an approved
driver training course must present a Document of Completion at a Point of Service before the road test is
conducted.
To encourage new drivers in the learner stage to practice driving, all new drivers are encouraged by ICBC
to practice their driving skills for at least 30 hours before taking their Level 1 Road Test. ICBC provides all
new drivers with a Driver Experience Log when they enter the learner stage. This Driver Experience Log
must be presented if a new driver is taking an approved driver training course and is seeking a threemonth reduction of the learner stage. While all other new drivers are encouraged to complete the Driver
Experience Log, it does not have to be presented when taking the Level 1 Road Test.
Upon passing the Level 1 Road Test, the new driver receives an intermediate license and enters the
intermediate stage. A minimum period of 18 months must then be spent in this stage. After eighteen
months, the new driver is eligible to challenge the Level 2 Road Test. Upon passing of the Level 2 Road
Test, the new driver is eligible to receive a full privilege driver’s license. Consequently, the new driver
must spent a minimum of 21 months in the program. If the new driver does not take an approved driving
course, the minimum period is 24 months.

4.2

Enhanced Licence Restrictions

During the program, new drivers are subject to a number of restrictions with a greater number of
restrictions during the learner period as a number of these restrictions do not apply in the intermediate
stage. The following paragraphs describe the restrictions that apply during the learner and intermediate
stages.
4.2.1

Learner Stage License Restrictions

In the learner stage, the new driver is restricted to the following driving conditions:
All vehicles

!
!
!

Can driver only with zero Blood Alcohol Content (BAC)
Must display a new driver “L” sign on back of driver’s vehicle
May not apply for a commercial licence
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Passenger Vehicles Only

!
!
!

Driving permitted only between 5:00 a.m. and midnight
Must be accompanied by a full licensed adult
Maximum one passenger (in addition to supervising adult)

Motorcycles Only

!
!
!
!
!
4.2.2

Must be within line of sight of someone with a valid class 6 licence until Motorcycle Skills
Test passed (minimum 30 days)
No passengers
Driving permitted only during daylight hours
Must drive under 60 km/h
No freeway driving

Intermediate Stage Licence Restrictions

During the intermediate stage, the new driver is restricted to the following driving conditions:

!
!
!

Can drive only with zero Blood Alcohol Content (BAC)
Must display new driver “N” sign
May not apply for a commercial licence

All new drivers have a photo licence that identifies them as a new driver and lists the licence restrictions.

4.3

Improved Driver Testing

The development or refinement of the following driver tests are part of the current Graduated Licensing
Program:

!
!
!
!

4.4

New Level 2 Road Test
Revised Level 1 Road Test
Revised Knowledge Test
Revised Motorcycle Skills Test

Enhanced Adjudication Sanctions

There is a split responsibility for adjudication for GLP. The Superintendent of Motor Vehicles is
responsible for defining penalty point thresholds, required warning letters, remedial driver training, and
administrative sanctions. ICBC is responsible for the systems that identify bad drivers that fall within the
parameters established by the Superintendent and for the recording of sanctions on the driver’s record.
Responsibility for the ongoing enforcement of the new GLP licence restrictions and driver sanctions lies
with the police and the Police Services Division of the Ministry of Attorney General.
The enhanced adjudication sanctions that form part of the Graduated Licensing Program include the
following:
4.4.1

Penalties for breach of program conditions

A new driver breaching any program condition may be charged with an offence that carries a $75 fine and
three driver penalty points. A new driver who violates the zero BAC condition can receive an immediate
12-hour roadside suspension or 24-hour prohibition and be subject to a one month driving prohibition for
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the first violation and a one year driving prohibition for the second violation.
4.4.2

Lower threshold for driving prohibitions

The actions taken when the following penalty points are accumulated are as follows:

4.5

Accumulated Points

Action

2-3
4-6
More than 6

Probation letter
One month driving prohibition
Longer driving prohibition at discretion of B.C. Superintendent of
Motor Vehicles

Improved Driver Training

The major activities undertaken by the Graduated Licensing Program to improve driver training are as
follows:
4.5.1

Approved GLP course curriculum and delivery standards for driver training schools

As part of the program, a new driver training curriculum called Mapping a Safe Course: The Graduated
Licensing Program Curriculum for Driver Training Schools in British Columbia was developed. Mapping a
Safe Course was developed in response to a view that a standard driver education curriculum would help
reduce the crash rate amount new drivers by improving driver education. To develop this curriculum,
ICBC held a series of meetings with over 40 driver training instructors and owners of driving training
schools across the province. Additional insights were gained through sessions with other industry
representatives.
The purpose of the curriculum is to help members of the professional driver training industry of British
Columbia develop driver education courses that will improve the safety of drivers, passengers and the
public in B.C.. Courses developed from the Mapping a Safe Course curriculum are intended to:

!

Help new drivers develop respectful and responsible attitudes toward driving which
contribute to community safety.

!

Improve the driving competence of new drivers.

!

Help new drivers understand that today’s driving is a complex activity that requires
training, education and experience.

The minimum instructional time required for a GLP approved course is 32 hours. The number of hours
that must be spent on each component is as follows:

!

Individual on-road instruction - 12 hours

!

Classroom instruction - 16 hours

!

Discretionary allocation of time - 4 hours

New drivers that take the GLP approved course are required to spend a minimum of 30 hours practicing
driving before taking the Level 1 Road Test. Most students will complete 12 of these hours with a driving
instructor as part of their GLP approved driver training course. Before taking the road test, new drivers will
need to submit a Driver Experience Log, signed by their instructor and the qualified supervising adult(s), to
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show that this practice has been completed.
Driving schools must either adopt the curriculum described in Mapping a Safe Course or submit their own
course curriculum for approval. The course employed by the school must be approved by the Driver
Training & Certification Unit (DTCU) of ICBC. The approval process requires the school to submit:

!
!
!

Lesson plans demonstrating the course contents and how the course is to be taught.
Course summary documents indicating how the course meets or exceeds GLP curriculum
and policy requirements.
A signed agreement stating that the school will comply with all regulations, policies, and
standards in the delivery of a GLP Approved Driver Education Course.

The DTCU reviews each submission and, if all requirements are met, signs the agreement submitted by
the school.
4.5.2

Instructor Resource Kit for driver training schools

The Instructor Resource Kit is a package of ideas and resources to help driver training schools build and
instruct an approved GLP driver education course. The resource kit is a companion to the Mapping a Safe
Course curriculum booklet. A third companion document, The Graduated Licensing Program Course
Approval Guide, describes the standards and approval criteria a GLP-approved driver education course
must meet.
4.5.3

Enhanced licensing standards for GLP instructors

ICBC developed a GLP license designation and licensing standard for driving instructors which comprises
a GLP instructor training course, an exam, and a challenge process.
4.5.4

Monitoring of course curriculum and delivery standards

The monitoring is undertaken by regionally based Driving School Inspectors.
4.5.5

Tuning Up manual for new drivers and co-pilots

ICBC developed the document entitled Tuning Up: A Manual for New Drivers and Co-Pilots to provide
suggestions for dealing with the most common situations encountered by new drivers and their co-pilots.

4.6

General Public and New Driver Awareness

The major program activities to create general public and new driver awareness of the Graduated
Licensing Program are as follows:
4.6.1

Media Campaign

The media campaign for the program includes a series of television and newspaper advertisements.
Presentations and seminars are also conducted for various stakeholders.
4.6.2

School Program

Youths employed under the auspices of the Youth Employment Initiatives Program (YEIP) were trained by
ICBC and sent to schools to inform and educate students about the program. The school program ran
between May and June, 1998. An information and poster package was also sent to schools. Since this
period, school programs have continued, but the function is now carried out by internally by ICBC.
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4.6.3

Print Materials

Various print material have been developed and distributed to inform stakeholders and publicize the
program. Fact sheets and posters were sent to police, ICBC points of service and schools. The
information sent consisted of a Question and Answer sheet, 6 Fact Sheets, and posters published in
English, Punjabi, and Chinese. A newsletter is also produced regularly by ICBC Public Affairs and
Corporate Marketing to inform stakeholders about programs such as GLP. In addition, a Driver Training
Industry Bulletin is produced on a quarterly basis to inform and update the driver training industry. Finally,
information about the GLP is published on the ICBC website.
.
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III.

ASSESSMENT OF PROPOSED EVALUATION METHODOLOGIES

This chapter summarizes our findings and conclusions regarding the methodologies proposed by ICBC to
conduct an evaluation of the Graduated Licensing Program.

1.0

SCOPE OF ASSESSMENT

The report entitled Graduated Licensing Program Detailed Evaluation Plan dated April, 1999 is the primary
document that describes ICBC’s evaluation plan for the GLP and is the primary basis of our assessment.
We have also examined a draft of the Curriculum Evaluation Plan dated April 13, 1999 and a cost benefit
analysis of the Graduated Licensing Program.
The following questions have been used to guide our assessment of the evaluation methodologies
proposed by ICBC for the Graduated Licensing Program:

2.0

!

What is the validity of the program objectives, intended outcomes and program logic
model?

!

To what population would/should the results apply?

!

Does the study involve experimentation, planned observations or a review of routinely
collected data?

!

How was the sample collected? Are there possible sources of selection bias that would
make sample members atypical of the population from which they come? If so, what
provision has been made to deal with this bias?

!

Do the variables observed for each member of the sample include measures of
confounders appropriate for each outcome considered?

!

Are the effects of other simultaneous programs properly accounted for?

!

Are the time lapse issues properly addressed?

!

Are the methods of statistical analysis appropriate for the data, and can they answer the
questions posed?

!

Does the evaluation include an appropriate assessment of the impact of program
implementation on the effectiveness of the program?

DETAILED ASSESSMENT OF EVALUATION PLAN

The following paragraphs summarize our analysis of the GLP evaluation plan based on the above study
questions.

2.1

What is the validity of the program objectives, intended outcomes and logic
model?

The goals and objectives of the Graduated Licensing Program have evolved considerably since the
inception of the program. A document containing a program description and high level logic model
developed for the program dated January 29, 1998 contains the following goals and objectives:
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Goal:

!

Deter unsafe driving behavior early in a driver’s career

Objectives

!
!
!
!

To reduce the number, severity and costs of collisions involving new drivers
To reduce the incidence of drinking and driving among new drivers
To lower the demand for, and cost of, health care services
To reduce insurance claim costs

The project charter for the program dated February 24, 1998 contains substantially different objectives for
the program as indicated below:

!

To reduce the exposure to risks that lead to crashes through

C
C
C
C
C
!

To improve driving proficiency through:

C
C
C
!

zero blood alcohol restrictions
passenger restrictions
permitted hours driving restrictions
sanctions (i.e. driving prohibitions)
vehicle identifiers (new driver sign)

adult supervised driving practice
driver training
multi-level testing

Enhanced motivation to drive safely through:

C
C

license sanctions
driver improvement sanctions (i.e. remedial training)

As indicated below, the goals and objectives contained in the draft evaluation plan dated April 29, 1999
were changed again:
Goal

!

To reduce the number, severity and cost of new driver crashes

Objectives

!
!
!
!

Improve attitudes of new drivers towards safe driving
Improve safe driving behaviors of new drivers
Improve new driver skills
Reduce the exposure to risk for new drivers

The above program goal included in the evaluation plan is valid. We concur with the evaluation plan
which places greatest priority on assessing the extent to which the Graduated Licensing Program has
accomplished its primary goal which is the reduce the number, severity and cost of new driver crashes.
We also concur with the evaluation plan which places higher priority in measuring the extent to which the
GLP results in a reduction of the number of new driver crashes as compared to measuring the reduction in
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crash severity and crash costs for the following

!

A reduction in the number of new driver crashes is the primary purpose of the program
and is the most easily measurable and quantifiable outcome. As evidence of this,
reduced crashes is the only outcome that has been quantified in the evaluation plan which
predicts that the crash rate of GLP new drivers will be 15% lower than that of pre-GLP
drivers.

!

Previous evaluations of graduated, probational and provisionary licensing programs in
other jurisdictions have used reduction in crashes as the primary indicator of program
impact.
Consequently, to compare the results of the GLP in B.C. with these other evaluations, it is
critical that the evaluation measure the reduction in new driver crashes.

!

The causal relationship between a graduated licensing program and reduced accident
severity is more tenuous.
Some reasons why a graduated licensing program may result in the reduced severity of
accidents include the following;

<

Fatal crashes may be more affected by the restrictions related to latenight driving and zero BAC than are less severe crashes. This is
because a higher proportion of fatal crashes occur at night and fatal
crashes are more likely to be associated with alcohol.

<

The approved GLP driver education course may result in some drivers
reducing their speed and paying more attention to potential hazards
which may result in reduced severity of crashes.

The evaluation of the Ontario GLP is one of the only evaluations that we have located that
examines the impact of graduated licensing or similar programs on the severity of
accidents. The evaluation of the Ontario GLP indicates that crash severity increased
rather than decreased after the introduction of the GLP. In other words, the overall crash
rate declined by 31% while the number of casualty collisions declined by only 24%.
Because the causal relationship between graduated licensing programs and reduction in
crash severity is more tenuous and has not been demonstrated in evaluations of similar
programs in other jurisdictions, we concur that lower priority should be devoted to
measuring this outcome.

!

It is difficult to obtain accurate information on the reduction in total costs of accidents due
to the program. While it may be possible to obtain information on the reduced claim
costs due to the program, this information does not include the other costs of accidents
(e.g. cost of pain and suffering, health care costs, etc.) which are quite substantial.

The primary methods proposed in the evaluation plan to measure the extent to which the program has
accomplished its four program objectives are indicated in Table 3.1. Surrogate measures such as the
number and type of violations and effectiveness of adjudication sanctions are proposed to measure the
impact of the program in improving the attitudes and safe driving behaviors. To measure the reduction in
exposure to risk, the primary measure proposed is the number and characteristics of licensing restrictions
that reduce exposure to risk. In addition, the evaluation plan indicates that some attempt will be made to
measure the change in exposure due to the program.
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TABLE 3.1
PRIMARY METHODS OF EVALUATING PROGRAM OBJECTIVES
Objective

Performance Measure

Improve attitudes of new drivers towards safe
driving

Number and type of violations and effectiveness
of adjudication sanctions in motivating drivers to
abide by the conditions of their licence and the
rules of the road.

Improve safe driving behaviors of new drivers

Number and type of violations and effectiveness
of adjudication sanctions in motivating drivers to
abide by the conditions of their licence and the
rules of the road.

Improve new driver skills

Crash rate of drivers who pass the revised test
compared to drivers who pass the existing road
test.

Reduce the exposure to risk for new drivers

Number and extent of licence restrictions and
collection of exposure data

We concur that lower priority and less effort should be devoted to measuring the extent to which the
Graduated Licensing Program has accomplished its four objectives because these objectives are not
easily measured or quantifiable. Furthermore, it would be very expensive and time consuming to develop
scientifically rigorous methods of determining the change in attitudes, skills, and safe driving behaviors
that have occurred as a result of the program. Because all four program objectives are very difficult to
quantify and accurately measure, one option is to eliminate these objectives and the desired impacts
referred to in the four program objectives (i.e. improved driver skills, reduced exposure to risk, improved
safe driving behaviors and improved attitudes towards safe driving) would then be reclassified as
intervening program outcomes. With this option, the program goal would be eliminated and the new
program objectives would be as follows:

!

Reduce the number of new driver crashes by 15%

!

Reduce the severity of new driver crashes.

!

Reduce the cost of new driver crashes.

Some advantages of the proposed program objectives indicated above are as follows:
13.

They represent the ultimate outcomes of the program.

14.

They are much more easily measured and quantifiable.

15.

The public would be able to better understand the benefits of the program as they can
relate to these objectives in a more tangible manner..

16.

It would be much easier to compare the evaluation results with other programs because
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most evaluations of other programs evaluate the crash reduction impact of the program.
17.

Past attitudinal research has indicated that a change in attitudes does not necessary
mean a change in behavior.
Therefore, extensive research to measure the change in
attitudes may be of little value unless additional research is undertaken to also determine
the impact of attitudes in changing behavior and reducing accidents. To do so, a very
complex and costly evaluation design is required.

Recommendation: The existing program objectives regarding the changing of attitudes, skills and
safe driving behavior should be eliminated because they are difficult to measure and the key
program objective should be to reduce crashes by 15%.
If the existing program objectives are retained, considerably more measures will have to be developed to
assess the extent to which these objectives have been accomplished as the evaluation plan contains
primarily surrogate measures for these objectives.
Regardless of whether the current program objectives are retained, we feel some additional attempts
should be made to measure the extent to which these objectives have been achieved. The benefit is that
it would improve our understanding of the impact of the GLP on new drivers. As an illustration, if the GLP
is effective in reducing the rates of crashes and violations, it is important to develop measures to facilitate
our understanding of how people acquire the necessary attitudes, knowledge and skills to drive safely.
How important is knowledge to safe driving? Is it more important to change attitudes? Or is it enough to
change skills? Answers to these questions can do much to help us develop more rational programs and
policies regarding new drivers.
It would be of particular value to test the effectiveness of both the Tuning Up manual and the approved
driver training course in improving both driver attitudes in comparison to informal driver training. This
information would provide valuable feedback which would assist in improving driver training. A positive
finding would support continued efforts to have all drivers take driver training.
Recommendation: Develop additional measures of driver attitudes.
One possible method is to include some questions related to driver attitudes in the New Driver Survey.
While a logic model has not been included in the evaluation plan for the Graduated Licensing Program, a
logic model is provided in a document containing a program description dated January 29, 1998. This
logic model is not appropriate as it contains different goals and objectives for the program.
Recommendation: Include a logic model in the evaluation plan.
The purpose of the logic model should be to indicate the causal relationships between program
activities, outcomes and objectives.

2.2

To what population would/should the results apply?

In most cases, the results will apply to the target population which is new drivers in British Columbia
attempting to obtain a full-licence. The groups of drivers actually available for the proposed studies (the
source population(s)) may differ in various ways from the ideal target population. The following
paragraphs describe possible instances in which the source population may differ from the ideal target
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population for each of the major outcome variables to be used to assess program effectiveness.
2.2.1

Reduction in crashes

The target population is new GLP drivers. The source population is the estimated 80,000 people entering
the plan in its first year of operation which is the period from August 1, 1998 to July 31, 1999. Comparison
data will come from several sources but primarily from the new drivers beginning the licensing process
during the one year period commencing August 1, 1996 and lasting until July 31, 1997. The intervening
year from August 1, 1997 to July 31, 1998 is a transition period that includes new drivers who have spent
part of their time under the previous licensing system and part of their time under the new graduated
licensing system before gaining a full-privilege licence. We concur with the evaluation plan to avoid
drivers from this intervening year because they are unlikely to fairly represent either comparison group.
2.2.2

Reduction in “at fault” crashes

The analysis described above for reduction in crashes will be repeated but limiting the outcome to “at fault”
crashes. Information to establish whether a new driver was at fault in the crash is not always available in
police reported data, unless one or more of the drivers in the crash are charged with traffic violations.
Consequently, the use of insurance claims data to obtain additional information if the new driver was at
fault is a key component of this evaluation.
One of the potential evaluation problems is that their may exist some biases in assigning fault. Assigning
fault is easier in some crashes than others. Single vehicle crashes, where fault should be less
complicated to assign, may be reduced under the nighttime restrictions for new GLP drivers. However,
crashes occurring in day time traffic congestion, where fault may be harder to establish reliably, would not
be subject to the same restriction. Where fault may be more difficult to establish, there may be a greater
tendency for bias to creep in and for new drivers to be more frequently found at fault because of this bias.
This bias could result in the appearance of different effects of the GLP for “at fault” crashes compared to
the effects of the GLP for all crashes. Consequently, the potential bias in assigning fault must be
considered in the interpretation of “at fault” results. Further, the rules for assigning fault must be clearly
specified and acknowledged to be fair if the results concerning at fault crashes are to be trusted.
Recommendation: Determine the potential for bias in assigning fault for crashes involving new
drivers and assess the possible effects of bias in interpreting the results regarding “at fault”
crashes of new drivers.
2.2.3

Reduction in risky or unsafe behaviors

The number and type of violations recorded in the driver record file will be used as indicators of risky and
unsafe behavior. It can take some time for this Information to be recorded on drivers’ records as
convictions. Consequently, unless enough time has elapsed, the apparent violation rate for new GLP
drivers will underestimate the true rate, and appear to be lower than a comparable rate for non-GLP
drivers recorded at the same stage but two years earlier.
Differences between the target population and the source of data actually used in the evaluation can
produced biased estimates. For example, new GLP drivers from the first year of the program are the
source of data in most analyses. There was, however, a rush of people obtaining a licence before the new
system was introduced and a consequent drop in numbers after August, 1998. Some GLP drivers
obtaining their licence shortly after commencement of the program are likely to be less representative of
the target population they come from. Drivers averse to the proposed restrictions will have rushed to enter
the old program; those that remain may be more compliant, have a different pattern of driving (which will
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affect their pattern of violations), be older, include more women, etc. To the extent that compliance and
driving patterns are reflected in differences in age and sex, analyses that include these variables as
confounders (and many do) will reduce these differences. There may still be some residual effect
associated with other driver characteristics (attitudes to risk, employment status, etc.) that are not routinely
measured. However, these effects are presumed to be small.

2.3

Does the study involve experimentation, planned observations or a review
of routinely collected data?

Many aspects of the proposed evaluation are based on routinely collected data: driver records, crash
reports, claims data, traffic violations, etc. The accuracy and adequacy of these data to answer the
questions posed has been assumed in the documentation we have reviewed. The information required is
often of legal or regulatory significance, and important to the people involved (e.g. whether one has
passed a driving test, or the facts in a claim for crash damage to an automobile). This tends to improve
data quality. Nevertheless, there exists some potential for problems. How reliably is fault assessed in
traffic crashes? How consistently are tickets issued for traffic violations? How often are traffic crashes,
especially minor ones, unreported to the police or unclaimed for insurance? How intense and consistent is
the enforcement that generates 12 hour suspensions or 24 hour prohibitions? Variations in the
enforcement of these practices over time, between regions, between urban and rural communities, among
drivers or vehicles with different characteristics, will affect reliability.
All jurisdictions in Canada rely on police reporting of crashes to assess crash rates. It is vital that the
police report remain the basis for crash statistics. British Columbia, because of the close ties between
driver licensing and the public insurance system, can supplement police reported crash data with
insurance claim data, which may cover some PDO crashes that are not reported by police. Insurance
claims, however, have many limitations that only good reporting by the police can resolve. Claims data are
often collected some time after the crash has occurred, resulting in a loss of detail available at the scene.
The people reporting crashes for insurance (typically no more than one witness per vehicle involved) may
lack the complete and objective descriptions of crash circumstances that trained police can provide.
Insurance claims data in British Columbia provide useful supplementary information that is difficult to
obtain in other provinces, but are not sufficient on their own. The combination of police reports and
insurance claim data in B.C. has the potential to provide a very strong data base.
Recommendation: ICBC should strongly support the maintenance of police data, as they are
essential to assessing the impacts of road safety programs including the GLP.
Although ICBC has no jurisdiction over data collected by the police, police reported data remains a vital
element in any evaluation based on crash and violation rates.
The primary reliance on routinely collected data in assessing the effectiveness of the GLP puts some
aspects of the proposed evaluation at risk. While basic crash rates can certainly be calculated and
compared from these data, they can be difficult to interpret if there is a possibility that other factors, such
as exposure, are also changing. Exposure, whether assessed as the distance driven or the time spent
driving, is a vital element in comparing crash risks among groups of drivers. Data on drivers’ exposure is
almost always obtained from surveys, not from routinely collected data. Thus, there is a need for planned
observations as part of the evaluation of effectiveness.
Although there are references in the evaluation plan to the inclusion of exposure in some aspects of the
evaluation, a detailed plan to collect these data has not been provided. The type of exposure data
required is the time spent driving or distance driven per day, week or year. This exposure data is required
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not only because one of the program objectives mentions “exposure to risk” explicitly, but because it is
often difficult to interpret changing crash rates without data on exposure. In the evaluation of the Ontario
GLP (Boase and Tasca, 1998), drivers that had taken driver education, and thereby obtained time off their
restricted beginner’s licence, had a much higher crash rate than drivers who had not. One possible
explanation is that these were drivers who do more driving, for a variety of reasons, than other learner
drivers. Without data on exposure, however, this hypotheses could not be examined. Ontario is currently
collecting these data.
Exposure has been estimated in specially-mounted national and provincial surveys (Rochon et al, 1978;
Lawson and Stewart, 1981; Smiley et al., 1991; Smiley et al, 1996). From our experience, response rates
are low, especially among younger drivers, and much effort on the part of the researcher and the
respondent is required to obtain accurate data, making it difficult to obtain exposure data on everyone.
A more cost effective method for estimating exposure that could be used for the GLP evaluation is the use
of a case-control design (Schlesselman, 1982). A case control study that would assess the effectiveness
of the GLP in reducing crashes is a comparison of drivers involved in crashes with a sample of drivers not
involved in crashes over a specific period of time. Differences between the two groups of drivers in past
and current exposure, stage of GLP, driver training, previous driving experience and other characteristics
and behaviors can be used to examine associations with crash risk. Such studies are very efficient,
especially when the outcome is rare. In this case, traffic crashes, whether expressed per 1000 population,
per 1000 licensed drivers or per 1,000,000 driver-kilometres, are relatively rare events. For example, how
large an effect could be detected by a group of 500 drivers in crashes compared to 500 control drivers? If
the risk factor (e.g. being a male, not taking driver education, living in a rural area, etc.) is reasonably
common but not universal, these groups would large enough to detect an odds ratio of 2 or more as
“statistically significant” (P<0.05) with 80% power (Schlesselman, 1982). An odds ratio of 2, when the
event is rare, means that the risk of being in a crash is twice as high if you have the factor (e.g. living in a
rural area) as it is when you do not have the factor.
Case control studies conducted using the present population of new drivers would include some drivers in
crash and control groups with no GLP; i.e. drivers who began to learn to drive before GLP was
implemented, but whose tenure of licence is still relatively short. Therefore, unless a case-control study is
initiated quickly, there will no longer be “no-GLP” drivers in the population.
Case control studies can also be used to compare drivers in crashes, with those at fault in crashes as
cases and those not at fault as controls. In the same vein, one can compare drivers with a high frequency
of violations as cases and drivers with a low frequency of violations as controls. In each instance, the
object would be to examine the factors, such as being in a GLP or not, or having a poor attitude towards
driving or not, that differed between cases and controls as possible explanations of being in an at-fault
crash or having a high frequency of violations.
Recommendation: Use a case-control study of traffic crashes to control for and measure
exposure in comparisons of crash rates and violations.
Recommendation: Consider the use of case-control studies when factors that are not routinely
available (e.g. driver attitude, employment, etc.) are examined.

2.4

How were study samples collected? Are there possible sources of
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selection bias that would make sample members atypical of the population
from which they come? If so, what provision has been made to deal with
this bias?
As indicated previously, new drivers entering the learner stage in the first year of the program may be
atypical of GLP drivers once the system achieves stability. To the extent that these characteristics can be
measured, they can be controlled for in comparisons. In the proposed analyses of crash data (page 26 of
the Detailed Evaluation Plan), many potentially confounding variables are to be considered. Unless great
care is taken, however, the basic descriptive rates will still be subject to selection factors. This is
acknowledged in the evaluation plan (page 24), with the hope expressed that the effect will be short-lived,
and effectively washed out when all drivers in the entire year are included, not just those entering the
program soon after August 1, 1998.
There are, however, several examples of studies (e.g., 5.5, 5.6 in the Detailed Evaluation Plan) where
drivers in the transition group have been selected preferentially. We understand that drivers in the
transition group were preferentially selected because they were subject to some but not all the restrictions
of the GLP. The proposed studies include drivers with and without enhanced licence restrictions in the
Learner Stage, comparing crashes in the first three months for the two groups. These are pre-GLP new
drivers in the transition period (May-July, 1998) and GLP new drivers in the first three months of the
program (August-October, 1998). Since seasonal effects are notable, comparison with new drivers
enrolling in the same season would make a preferable comparison group, such as May-July, 1998 with
May-July 1999 or August-October 1997 with August-October 1998.
Another example, where dissimilar groups are compared, arises in the Section 5.5 of the Detailed
Evaluation Plan. Crashes occurring in circumstances that are legal for non-GLP new drivers, such as late
night crashes, but illegal for level 1 GLP new drivers, will confuse the issues of compliance and genuine
differences in the skill needed to manage the hazards of such driving. To compare the latter, one might
examine crash rates for night-time driving among level 2 GLP new drivers, where late night driving is legal,
and compare drivers who have lived through the restrictions of level 1 with those who have not.
Recommendation: Compare like with like to avoid seasonal effects and other systematic
differences.

2.5
of

Do the variables observed for each member of a sample include measures
confounders appropriate for each outcome considered?

As noted in the previous section, a number of potential confounding variables, such as gender and age,
are being considered in the analyses of crashes and violations (pages 26-7, Detailed Evaluation Plan).
Provision has been made in the proposed analysis to search for confounders, and deal with them
analytically. This should suffice.
An alternative method for dealing with confounders is to stratify on the confounding variable, and examine
the association separately within each stratum; for example, crash rates for GLP and pre-GLP new drivers
might be compared for male and female drivers separately, or within age groups. Many of the analyses of
crash rates specify that the rates will be ‘‘broken down by” a number of variables. The variables typically
are a combination of driver characteristics (age, sex, type of licence, such as GLP and pre-GLP) and
outcome characteristics (crash severity, fault, etc.). While this is commendable, and would provide a rich
range of results, it may be impractical. Even in a very large data base, with common outcomes, it may be
difficult to cross-classify by so many variables simultaneously. Small sample sizes in many subgroups
make the analysis and interpretation of results difficult.
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Confounding variables are a common problem in case-control studies, because drivers who have crashes
may differ in a number of ways from control drivers who have not crashed. Typical analyses used in such
studies include logistic regression to control for a variety of confounders. Logistic regression is one of the
analyses proposed in this plan.

2.6

Are the effects of other simultaneous programs properly accounted for?

Other programs that are implemented in the same time interval as GLP may also affect the crash and
violation rates of new drivers. This is indeed one of the perils of the before versus after comparisons
proposed in this plan. Although it may be possible to incorporate the existence of other new traffic safety
initiatives in the ARIMA analyses proposed, this is not explicitly addressed. If traffic safety initiatives are
implemented sporadically, or on a regional or local basis, they may be very difficult to account for in an
analysis of province-wide crash rates or violation rates. An example of such programs is speed watch
programs implemented on a local basis. Not all of these local programs are specifically for traffic safety:
curfew laws, for example, are implemented in communities for a broader effect, to keep young people,
whether drivers, passengers or pedestrians, off the streets between certain hours. Ulmer (1999)
considered the effects of curfew laws in certain communities in Florida on GLP.
Not all of the local “safety programs” will be well-documented: differences in the implementation of
enforcement policies among police detachments, for example, would affect some results. Such programs
in a small community would have a small impact on province-wide statistics, but local programs
implemented in the Lower Mainland, affecting an unknown but possibly substantial proportion of the
driving population, would muddy the effects of GLP and make interpretation difficult.
Control for the effects of other safety programs could be managed more easily in case-control analyses,
as previously described, than in the other designs and analyses proposed. For example, in comparing
drivers who have crashed (cases) with those who have not (controls), one could select controls from the
same municipalities as each case. If drivers involved in crashes are compared to control drivers in the
same communities, it can be assumed that both sets of drivers have been subject to similar influences of
photo radar, speed corridor controls, etc. in place and affecting all drivers in those communities.
Recommendation: If concurrent safety programs and other local factors interfere with
comparisons of drivers in GLP, control for these influences by the appropriate selection of
controls in a case-control design.
Other changes occurring in time, such as changing economic conditions, industrial activity, an
exceptionally harsh winter or rainy summer, will have analogous effects: many of these will be provincewide although some may affect regions of the province or groups of drivers differently. Time series models
are appropriate and have been proposed to address such changes.

2.7

Are time lapse issues properly addressed?

This is a very difficult issue in several of the studies proposed. The time that different drivers spend at
different levels of licensing will vary, and be associated with specific characteristics related to sex,
employment, area of residence, availability of alternate transportation, availability of suitable co-pilots, etc.
There is also a built-in difference in the learner stage associated with whether drivers take an approved
training course. The factors associated with which people take advantage of the reduced time at the
learner stage, the potential benefits of increased time with more restrictions, combined with the unknown
effectiveness of the course, make this comparison potentially difficult to interpret. The analyses proposed,
however, include several that are able to handle these effects.

Assessment of the Graduated Licensing Program Evaluation Plan

-xxii-

One strong point in particular deserves comment, and this is the choice of level (stage of licensing) rather
than age as a basis for comparison of drivers. In many evaluations, age is substituted for time licensed, as
though all young people began the licensing process at the same age and progressed at the same rate.
Because of the variety of rates of progress new drivers may experience, age is nearly always a poor
substitute for other measures.
Nevertheless, age is an important characteristic. Crash rates among young drivers typically are much
higher than among older drivers. Table 3.2 provides a comparison of the crash rates per 100 licensed
drivers in Ontario for young and older drivers. The figures for 1993, the last complete year before
graduated licensing was introduced in Ontario, demonstrate the same pattern described by Williams
(1999). Graduated licensing was introduced in April, 1994, and by 1995, the first full year with the program
in place, rates for 16 year old drivers had dropped dramatically and stayed low the following year. The
crash rates for drivers aged 17-20, still subject to some or all of the restrictions of graduated licensing, also
dropped, but not so markedly. As indicated in Table 3.2, the overall crash rates in Ontario, that include
drivers of all ages, have remained fairly stable from 1993 to 1996.
The crash rates indicated in Table 3.2 are by age, not by duration of licence; consequently, only for the 16
year old drivers can we be confident that these are “new” drivers, subject for all or part of that year of age
to the highest level of restrictions. In Ontario, this lasts at least 8 months. Drivers aged 17 or 18 will
include a mixture of new drivers and drivers who have been driving at various levels of restriction for up to
three years. This is a problem affecting much data describing new drivers: the inability to differentiate
between age and time since licence was granted. We commend the care has been taken, in the analysis
proposed in British Columbia, to differentiate between new drivers at each year of age and to compare
drivers licensed at each year of age by tenure of licence; i.e., crash rates in the first year, second year,
third year, etc. of driving.
TABLE 3.2
COMPARISON OF CRASH RATES PER 100 LICENSED DRIVERS IN ONTARIO
AMONG THOSE AGED 16 - 24 YEARS
Age (years)

1993

1994

1995

1996

16

15.1

10.0

3.3

2.7

17

11.1

10.1

9.4

7.8

18

10.4

9.8

9.3

8.2

19

9.3

8.9

8.9

7.9

20

8.2

8.4

8.9

7.5

21-24

6.5

7.9

7.6

7.1

All drivers

5.6

5.9

5.6

5.4

Source: Ontario Road Safety Annual Reports (ORSAR), 1993 -1996

As indicated in Table 3.2, without restrictions, crash rates are very high for new young drivers. It is also
clear that the crash rates of drivers up to age 18 have decreased in the years since graduated licensing
was introduced. Among 16 year old drivers, in particular, the rate has decreased rapidly.
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Williams (1999) was able to refer to crash rates that included exposure. He described crash rates per
million driver-miles from a high of 35 for 16 year old drivers, 20 for 17 year old drivers, and 13 for drivers
aged 18-19 years. These were compared to rates of 4 per million driver-miles for people aged 30-59.
One possible explanation for the dramatic drop in crash rates for 16 year old drivers in Ontario is that they
do not drive as much under the restrictions. This may be good in the short term, by keeping high risk
drivers off the road; however, ensuring that restricted drivers get adequate practice time to consolidate
their skills remains an important question. We have emphasized already the need to assess exposure
among drivers; one particular example of exposure is the amount of time new GLP drivers devote to
practicing their skills. The Detailed Evaluation Plan does not specify if there are plans to see how hours of
practice relate to the duration of time spent in the learner stage. Is spending more time in the learner stage
associated with more hours of practice in supervised circumstances, or is the amount of practice time the
same whether one spends three months or six months or longer at this level? Answers to these and
similar questions may be important to fine-tuning the GLP and advising future new drivers.
Recommendation: Examine the relationship between reported practice time in the learner stage
and crash and violation experience during the learner and intermediate stages.

2.8

Are the methods of statistical analysis appropriate for the data, and can
they answer the questions posed?

The investigators are to be commended for constructing such a comprehensive plan of analyses for the
Graduated Licensing Program. The types of statistical analyses proposed for the impact assessment of
the program are summarized in the following paragraphs. Some of the analyses proposed in the Detailed
Evaluation Plan have changed since the plan was written; where this has occurred, this has been noted in
the following paragraphs.
2.8.1.

ANOVA

This is appropriate when a measured characteristic is to be compared among two or more groups if the
measured characteristic is normally distributed, or can be transformed mathematically to assume a normal
distribution. Few of the outcome variables involve measurement, except length of time drivers spend in the
learner stage and the length of time in the intermediate stage. If the distribution of time among drivers is
fairly symmetric, this analysis may be appropriate. Otherwise, other analyses proposed may work better.
At our meeting with ICBC program and evaluation staff in May, 1999, it was made clear that ANOVA was
not regarded as a likely form of analysis in these evaluations.
2.8.2

Logistic regression

This analysis works well when a binary outcome variable is proposed. Comparisons of the proportion of
drivers crashing or not crashing in a fixed time interval are examples where logistic regression would be
appropriate. However, logistic regression may not work well if it is likely that a single driver may be
involved in more than one crash in a time interval, or if the time intervals at risk for individual drivers may
vary considerably. Logistic regression is frequently used in case-control comparisons, because the
outcome is whether each subject is a case (i.e., has experienced a crash); other variables (age, sex,
reported length of practice time, etc.) are examined to see how well they predict the outcome.
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2.8.3

Survival analysis

Survival analysis includes some very useful methods for handling observations occurring in time, when
individuals are followed for varying lengths of time. Regardless of how long a new GLP driver has held a
particular level of licence in the GLP, that time can contribute to the calculation of rates for crash
involvement. Analytical methods exist, such as Cox regression, to allow a comparison of survival rates (i.e.
remaining crash-free) between groups of drivers, controlling for other variables. As the term “survival”
indicates, however, only the time up to the occurrence of the first crash is available. Any subsequent
crashes would not contribute to the analysis.
2.8.4

Time series analysis

Time series analysis is also proposed, to examine changes over time among drivers in their first two years
of driving, from 1991 to “the present”. As pointed out earlier, this method will be particularly subject to
other changes occurring in part of the province, or sporadically across the province, and other long term
trends in the population, such as economic forces, that affect all drivers, but also may affect younger
drivers, or drivers living in certain regions of the province, differently.
On its own, time series analyses do not, in our opinion, provide as strong evidence of effect as the other
methods proposed by ICBC. In conjunction with these other analyses, however, time series analysis may
provide some graphic depictions of change that are easy to see; these may be harder to see in the kinds
of statistics (regression coefficients, odds ratios, relative hazard, etc.) generated by regression analyses of
various sorts. Such analyses, however, require data consistently collected, and work best when the data
have been collected over an extended time interval, in the order of 3 to 5 years. The results after three to
five years after implementation should be able to incorporate these analyses.
2.8.5

Poisson regression

Each of the statistical methods described in the previous sections will address some of the outcomes to be
examined in the proposed evaluation. To address those situations where individual drivers may
experience multiple events, such as several crashes or violations in the time spent in the learner or
intermediate stage, another form of analysis such as Poisson regression may also be useful. Poisson
regression is appropriate when examining and comparing crash or violation rates between groups of
drivers, especially if the duration of their times at risk of crashes is variable, and more than a small
proportion of individual drivers are involved in more than one crash or traffic violation. If drivers are
followed for a year or more, it is likely that a reasonable proportion will have accumulated more than one
traffic violation. Poisson regression would be the logical analysis to use for these data. A variety of
individual driver characteristics can be included as covariables in the regression, as with Cox regression
mentioned previously. In some circumstances, it may be necessary to go beyond straightforward Poisson
regression, and use GEE methods (e.g., Proc GENMOD, SAS Institute, 1997). Poisson regression is not
one of the analyses mentioned in the Detailed Evaluation Plan, but should be considered. We understand,
on the basis of a recent teleconference with ICBC, that this form of analysis is now being actively
considered.
Recommendation: Use Poisson regression for the analysis of violation occurrence, and for the
analysis of crash occurrence if there is a sizeable proportion of drivers with multiple crashes.
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2.9

Does the evaluation include an appropriate assessment of the impact of
program implementation on the effectiveness of the program?

The Detailed Evaluation Plan contains an extensive list of the information that will be collected and
reported regularly regarding program participation and delivery. In addition, the expected results and
some implementation targets have been specified to monitor the extent to which the program is
implemented as planned. This information will be not only be useful for the ongoing management of the
program but also in the evaluation of the program, particularly in the assessment of the impact of program
implementation on the effectiveness of the program.
In addition to the reporting of statistics on program participation and delivery, some additional methods are
required to assess the impact of program implementation on program effectiveness. The additional
methodologies required include the following:
1.

Interviews with program staff and stakeholders.

2.

Assessment of whether alternative programs or program delivery methods would be more
effective in achieving the objectives and desired outcomes. To undertake this
assessment, a useful analysis is comparisons with similar programs in other jurisdictions.

3.

A benefit cost analysis.
A benefit-cost comparison is crucial to future decision regarding program implementation
alternatives and the resources to be committed by ICBC to the graduated licensing
program and other traffic safety programs. We have examined the cost benefit analysis
that was undertaken at the start of the GLP. While cost benefit analysis can be done from
a variety of points of view, the financial cost benefit analysis undertaken is from the point
of view of ICBC (i.e. the expenditures and revenues to the corporation over a five year
period). These costs and benefits are important in the management of the program.
However, a financial cost benefit analysis is not appropriate as the sole basis for
evaluating and making public decisions on road safety programs. A number of methods
have been developed and accepted over the past several decades for such evaluations:
these include cost-benefit analysis, cost effectiveness analysis and multi-objective
methods. The use of such methods have been promoted by the Federal government in
Treasury Board’s Benefit-Cost Analysis Guide (1976) and an administrative policy manual
(chapter 490, Appendix E, Evaluation methodologies, 1979). There are numerous
discussions of this in the transportation safety areas; for example, in the “Valuation of
Transport Safety” by Lawson (Transport Canada, 1989) and “Directions, the Final Report
of the Royal Commission on National Passenger Transportation” (Chapter 8, 1992).
The type of cost benefit analysis that should be carried out for public investment decisionmaking is from the point of view of the public; all social costs and benefits over the life of a
program, such as the lives saved, are measured in terms of their economic, rather than
financial, impacts on the public. For some impacts, such as the cost of labour or staff,
financial cost is often the same as the economic cost; but for others, such as lives saved,
economic value may be very different from the financial valuation. In these instances,
economic criteria such as opportunity cost and willingness to pay must be used. For
example, the cost of a fatality or injury would be measured by the lost productivity of the
person, as well as the health care costs and pain and suffering. If insurance claims

Assessment of the Graduated Licensing Program Evaluation Plan

-xxvi-

accurately incorporate these costs, then their reduction could be used as a measure of
the benefits of the GLP, as has been used in the ICBC cost-benefit analysis.
Only by incorporating and valuing the effects of the GLP on the public can ICBC and the
public assess whether or not the program is worthwhile from the public’s perspective.
This may be significantly different from the effects on the financial situation of ICBC as a
corporation, as has been estimated in the financial cost-benefit analysis undertaken by
ICBC. However, any analysis to evaluate and justify a public safety program such as the
GLP must be undertaken from the broader social perspective.
Recommendation: Employ additional methodologies to provide a more comprehensive
assessment of program implementation and its impact on program effectiveness.

3.0

SUMMARY

Overall, we are favourably impressed by the thoroughness and comprehensiveness of the proposed
evaluation plans for the Graduated Licensing Program. The proposed evaluation will not only demonstrate
whether the program has resulted in a reduction in crash rates but will also provide insights into why.
While we have proposed some recommendations to enhance the existing evaluation, most are minor in
nature. However, two critical areas that need to be addressed are the refinement of objectives and the
provision of additional details on how exposure data will be collected and used in the analysis of crash
reduction rates.
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IV.

COMPARISON WITH EVALUATIONS IN OTHER JURISDICTIONS

This chapter provides a comparison of ICBC’s proposed evaluation with evaluations of graduated licensing
programs in other parts of the world.

1.0

SCOPE OF ASSESSMENT

While several jurisdictions throughout the world have recently implemented graduated licensing programs,
many of the new programs are too new to have been formally evaluated. The jurisdictions that have
undertaken formal evaluations of their graduated licensing program are Ontario, New Zealand and Florida.
In addition, we are aware of evaluations of graduated licensing programs that are currently being
undertaken in Nova Scotia, Michigan, Kentucky and North Carolina. However, results from the
evaluations currently underway are not yet available. The scope of our assessment, therefore, consists of
a comparison of ICBC’s proposed evaluation with the evaluations of graduated licensing programs
undertaken in Ontario, New Zealand and Florida. The different issues that we have used for the
comparative analysis are as follows:

!
!
!
!
!

design of the study
comparison groups used
observations made
analyses used
strengths and weaknesses

The following paragraphs contain a comparative analysis of the graduated licensing programs in New
Zealand, Ontario and Florida based on these issues.

2.0

NEW ZEALAND

New Zealand introduced a Graduated Driver Licensing System (GDLS) on August 1, 1987. While some
features of the New Zealand GDLS are similar to British Columbia’s graduated licensing program, many
differ in significant respects (Langley et al., 1996). In particular, New Zealanders may begin the licensing
process at age 15, and be fully licensed in 12 months if approved driver education courses are taken.
While the kinds of restrictions during the learner stage are similar, the restrictions in the intermediate stage
are more extensive in New Zealand than in British Columbia.

2.1

Design

Langley et al. (1996) have carried out an observational study of time trend data over the 14 year period
1979-1992, which includes 9 years and 7 months before GDLS was in place and 4 years and 5 months
after GDLS was in place. ICBC proposes time series analyses over a shorter time interval, along with a
variety of other cohort studies.

2.2

Comparison Groups
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The investigators looked for and compared time trends for a number of events in several different age
groups in the New Zealand population. The events in question were hospitalization following injury as an
occupant in a motor vehicle crash, for three age groups in the population: 15-19 years, 20-24 years and
25+ years; hospitalization following injury from striking or being struck among those aged 15-19; and
hospitalization following injury from an assault in the same age group. Members of the first two age
groups, the authors argued, are more likely to be affected by the GDLS. Drivers aged 25 or more are not
subject to its restrictions, so people in the third group were considered as a control group of unaffected
drivers. The remaining two age groups were used to assess changes over time affecting injuries in young
people unrelated to the GDLS. ICBC, in contrast, will identify specific groups of drivers rather than the
entire population, and will control for age in most if not all analyses. This should produce stronger
evidence than is possible from the data available in New Zealand.

2.3

Observations Made

The investigators examined hospital admissions, so only relatively severe injuries were counted. Care was
taken to include only those who were occupants of motor vehicles; although it is possible to use aspects of
ICD codes to identify those occupants who were drivers, this was not done. Crashes involving drivers
aged 15-19 where occupants who are older or younger were hospitalized would have been missed, since
it is the age of the injured person, not the driver, which has been considered. Crashes involving older
drivers where people aged 15-19 are hospitalized would have been included. Since people are counted,
not the crashes themselves; a crash in which several people were injured will count more heavily than a
crash with a driver alone in a single vehicle.
A relationship no doubt exists between the GDLS, which targets drivers of a certain age, and hospitalized
injuries to people in the same age group. However, the relationship is assumed, but not documented.

2.4

Analyses Used

Time series analysis (ARIMA) was used to estimate the effects of introducing GDLS while accounting for
seasonal effects and possible autocorrelation. Data on the number of people in each age group that held a
driver’s licence each month, and quarterly estimates of unemployment were obtained to check whether a
reduction in exposure might be responsible for part of any decline. These data were not incorporated into
the time series models, however. The authors are very careful to point out that the ARIMA model is not
based on any theory of causes of the series; rather, it attempts to describe the nature of ongoing
regularities caused by “any number” of factors (Langley et al., 1996).
The estimated percent decline in hospitalizations after a traffic crash derived from the estimates of the
models are 23% for people aged 15-19, 12% for those aged 20-24 and 16% for those aged 25+ years.
Thus, even those of an age unlikely to be affected by GDLS experienced a significant decline in
hospitalization due to traffic crash injuries. A statistically significant decline was also noted for people aged
15-19 who were hospitalized with injuries after striking or being struck by an object (12%) and a significant
increase in the same age group associated with assault (10%). Clearly, the authors’ warning about cause
and effect must be taken seriously.
By comparing the apparent effects observed in those aged 25+ and those aged 15-19, the authors have
concluded that an effect of approximately 7% may be due to the GDLS. A drop in the number of people
aged 15-19 who are licensed suggests that much of this decrease in hospitalizations may be explained by
fewer drivers at risk after the introduction of GDLS.
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2.5

Strengths and Weaknesses

Fourteen years of monthly data (n =168) for the population of New Zealand is able to detect fairly modest
but statistically significant changes in frequency associated with GDLS. The authors have examined
changes in other factors (unemployment, numbers of drivers licensed) in the same time interval to explore
possible alternative explanations. These data were not, however, incorporated in the time-series
analyses. Clearly, as indicated by the “significant” changes in hospitalizations for people aged 25+ after
motor crashes, and for younger people for other types of injuries, the role of GDLS in producing the
differences in any of the models developed is very unclear.
In the period after introduction of GDLS, a varying proportion of drivers aged 15-19 would have been
subject to GDLS, because a proportion of people in that age group would have received their first licence
before the GDLS was in force. A more direct link between licensed drivers affected by GDLS and crash
involvements would have made a clearer link. This will be possible in the proposal by ICBC.
The numbers of 15-19 year old licensed drivers dropped steadily in the first 2.5 years after introduction of
GDLS to approximately 75% of the level when the program was introduced. This change was not
introduced in the ARIMA, which examined the frequency of hospital discharges, not the rate per 1000
licensed drivers. The proposed ICBC analysis will examine rates of crash involvement for GLP new
drivers, which will control for decreases in the number of drivers at risk of crashing.
The fact that hospitalized occupants of a vehicle involved in a crash were in a certain age group says
nothing directly about the age of the driver(s) involved in the crash. It may be that many of the injured
people are themselves drivers, and that injured passengers of a certain age are likely to be with a driver of
similar age. This assumption may be valid in many cases, but it needs to be tested. It is more likely that
the evaluation in New Zealand was asking a different question than that in British Columbia: i.e., does the
GDLS reduce the risk of severe injury for all 15-19 year olds, perhaps because they choose to drive with
older more experienced drivers rather than drive themselves? This question addresses an aspect of
overall social benefit; the objectives for ICBC are more specific to drivers.

3.0

ONTARIO

Ontario is the first jurisdiction in North America to have a comprehensive graduated licensing plan (Williams
and Mayhew, 1999). In July, 1998, the Safety Policy Branch of Ontario Ministry of Transportation released an
interim report of their evaluation of the program (Tasca and Boase, 1998).

3.1

Design

Two cohorts of new drivers were identified and followed over comparable periods of time. Individual drivers
were followed between 1-2 years each, averaging 18 months each. This design is similar to the cohort studies
proposed by ICBC, although the choice of cohorts of drivers vary and the length of follow-up in BC will extend
up to 5 years.

3.2

Comparison Groups

In Ontario, all new drivers beginning the process of licensing in 1993, the last complete calendar year before
graduated licensing was introduced, were compared to all new drivers entering the system in 1995, the first
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complete calendar year after the GLS was implemented. It was not possible to differentiate between truly new
drivers and others in the system, such as those licensed out-of-province entering Ontario, especially in the
1993 cohort. For comparability, all 1993 new drivers and all 1995 new drivers were used in comparisons. For
many of the comparisons, age-specific subgroups of drivers in each cohort were used. ICBC plans to make
comparisons for all GLP drivers and new GLP drivers, beginning immediately after GLP was implemented in
August 1998 up to July 1999. Pre-GLP drivers will be selected from August 1996 to July 1997. Both studies
avoid the transition period at the end of the old system. Ontario’s evaluation avoids the period in the first few
months of the new system as well.

3.3

Comparisons

Ontario, like British Columbia, requires all new drivers, regardless of age, to comply with their graduated
licensing system (GLS); approximately one-third are aged 25 or more. Comparison of the age distribution
suggests that 1993 new drivers were somewhat older than 1995 new drivers; this is one reason why it is
important that many comparisons are age-specific. Overall collision rates, collision rates by gross level of
severity (fatal, injury, PDO) and rates for collisions occurring in circumstances subject to restriction under GLS
are compared for 1993 and 1995, sometimes for males and females separately and sometimes for individual
age groups.

3.4

Analyses Used

Few inferential statistical analyses are presented explicitly. Most of the results are purely descriptive. Crash
rates have been expressed per total time licensed; since this is 18 months on average, the rates will be
approximately 50% higher than comparable rates expressed per year in ORSAR annual reports. Comparisons
of violations have been expressed as simple frequencies.
The evaluation of the Ontario graduated licensing program indicates that the overall collision rate per 10,000
licensed drivers for 1995 novice drivers is 31% lower than the rate observed for 1993 novice drivers. By
contrast, only a 4% drop was observed for the general driving population over the same time period. The
authors state that this indicates that the drop in novice driver collisions is largely due to the GLS.
When a separate collision analysis was done on just G2 drivers, significant reductions in collision rates were
still observed. The 1995 G2 novice drivers had an overall collision rate that was 16% lower than the rate for
1993 drivers. The authors states that the substantial improvements due to GLS are not solely due to the
restrictiveness of Level One. In other words, Level One is not merely postponing the problem, but appears
to be instilling safer driving habits among novice drivers.

3.5

Strengths and Weaknesses

This evaluation is stronger, in our opinion than the previous New Zealand study, especially in its ability to
inform ICBC in planning an evaluation of its program. The lack of age restrictions, and other similarities
between the programs adopted by Ontario and British Columbia means that the design, analysis and results
from Ontario will be more informative for ICBC. Moreover, Ontario statistics refer to crash rates of drivers in
each age group, not events (admission to hospital with traffic crash injuries) whose relationship to drivers in
each age group is not known. The comparison groups have been chosen to span a year’s worth of new drivers
and exclude drivers licensed at any point in the year when the new GLS was introduced.
Comparisons of crash rates among 1993 new drivers free of GLS restrictions with those of drivers subject to
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GLS restrictions includes several comparisons of crashes in circumstances subject to specific restrictions; i.e.,
crashes on limited access highways, crashes occurring after midnight, etc. These comparisons confuse
compliance and safe driving in hazardous circumstances. The GLS drivers involved in late night crashes or
on series 400 highways are non-compliant, first of all. What this lack of compliance says about their risks of
involvement in crashes is unknown. Are they risk-takers in general, with higher rates of crashes of all types?
Or does the experience of driving in these circumstances affect their subsequent risks of crashing when they
hold a G2 licence? What risks will all G2 drivers experience when the restriction is lifted? Will they be more
or less likely to crash at night or on 400 series highways, compared to new drivers without such restrictions?
The results from Ontario are uninformative on these points.
The data on GLS convictions in Ontario is limited to issues of compliance with GLS prohibitions, not more
generally to traffic violations. ICBC proposes to look at a broader range of convictions, which will, as noted
previously, permit some separation of compliance with the GLP and compliance with traffic regulations
affecting all drivers.
Ontario has attempted to estimate the social cost using techniques described in earlier work conducted in
Ontario (Vodden et al., 1994). Since ICBC has better data on actual costs of traffic crash claims, the ICBC
experience may be able to validate some aspects of this work.

4.0

FLORIDA

The graduated licensing program began in Florida in July, 1996; this state and Virginia were the first states
in the United States to introduce such a program. (Williams, 1999). Unlike Ontario and British Columbia, the
program targets drivers aged 15-17 only. Licensure in Florida is possible at age 15, although after dark driving
was prohibited for drivers younger than 15.5 years. Many of the restrictions of the Florida program are based
on age as much as on driving experience. The details are available on the state web site for teenage drivers,
which is: <http://www.hsmv.state.fl.us/ddl/teendriv.html>. A formal evaluation was published by Ulmer et al.
(1999).

4.1

Design

The strategy employed is a simple comparison of crash rates among young Florida drivers, before and after
implementation of the program. To avoid transition effects, crashes in the last calendar year of the old
licensing program (1995) were compared to the crash rates in the year the program was introduced (1996)
and with the first calendar year afterward (1997). Crash rates were also computed for the same years for
young drivers in the neighbouring state of Alabama, where full licensure is possible at age 16, with practice
driving permitted at age 15. This is similar to what is proposed in British Columbia and what was undertaken
in Ontario, in that both Ontario and BC identify newly licensed drivers in each year, rather than just look at
crash rates by year of age. Such studies provide clearer evidence of any effect of GLP on crash rates.

4.2

Comparison Groups

Crash rates were calculated for specific years of age from 15 to 18 years, and for a control group of older
drivers aged 25-54. Because the restrictions, particularly for driving at night, are different for each age year,
comparisons were made specific to each year of age, rather than by the type of licence (learner versus full)
the drivers held. Since the minimum period for the learner permit is 6 months, each age will include a mixture
of drivers with a learner permit and a full licence. Defining the groups on age alone resulted in the inclusion
of a small number of drivers aged 16 and 17 in 1997 who had been licensed at 15 under the old regulations;
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these drivers were not subject to the requirement of a six-month learner licence, but they were subject to all
other restrictions on the basis of their age. Comparable data was obtained for Alabama.
Comparisons were made in crash rates and in projected crash frequencies to compare drivers by sex, race
and place of residence, and to compare crashes by time of occurrence. The last comparison was highly
relevant, since many of the restrictions are for night-time driving.
Crash rates were “adjusted” by dividing by the crash rates of drivers aged 24-54 in the same year in an
attempt to correct for any general changes in crash risk, affecting all drivers, that might obscure the effect of
the changes in licensure for young drivers.
Crash rates by year of age are possible in British Columbia, but may not be as important, because the
restrictions are not based on driver age as they are in Florida. Reliance on a control group of older drivers to
adjust for time-dependent effects is not an option in British Columbia, unless all GLP older drivers are removed
from the comparison.

4.3

Observations Made

Crash rates included only those where someone was killed or injured, due to concerns expressed over the
reliability of reporting of property damage crashes (Ulmer et al., 1999). They were expressed per 10,000
population, not per 10,000 drivers. This makes little difference if a large and consistent proportion of the
population holds driver’s licences. However, in an aging population, there may be a smaller proportion of
young drivers in the population with each successive year. Measuring crash rates on a per 10,000 population
basis will not differentiate between a smaller proportion of young drivers from one year to the next and fewer
crashes per young driver due to the introduction of a GLP. It is better to measure crash rate per driver as
Ontario has done and B.C. intends to do.
There is no attempt to examine driver behaviour, as reflected in reduced traffic violations or in changed
mobility. Since there is no provision for an exit test, there is not the same opportunity in Florida to examine
the acquisition of driving skills that exists in BC.

4.4

Analyses Used

The crash rate ratios that resulted from dividing the rate for each year of age by the rate for drivers aged 25-54
were compared on the assumption that the rates for older drivers were based on a large enough population
that sampling variation would be zero. The analysis was thereby reduced to a variant of the simple z-test to
compare two proportions. This seems to be a reasonable approach, based on the numbers involved: the
smallest group was 1.8 million drivers in Alabama in 1995, and there were nearly six million people aged 25-54
in Florida each year.
The crash rate ratios decreased most markedly for 15 year old drivers (down 19%), but decreased significantly
for 16 and 17 year old drivers as well (down 11% and 7%, respectively). There was no decrease for 18 year
old drivers in Florida, nor for drivers aged 16 years or older in Alabama. It is worth noting, however, that
because a smaller proportion of 15 year olds would hold any kind of driver’s licence, and for only a fraction
of the year, that actual rates (per 10,000 population) at this age are already much lower than drivers a year
or two older.
Although the analysis used here is much simpler than what is proposed in British Columbia, it has been used
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to answer a range of questions, related to the age, sex and race of the drivers, whether they live in urban or
rural parts of the state, and select regional differences.

4.5

Strengths and Weaknesses

The program in Florida is limited to drivers aged 15-17, and it is easy to argue that, because it targets a much
younger group of drivers, its results may not apply to British Columbia. Furthermore, the measures of effect
they have chosen to use, rates per 10,000 population rather than rates per 1,000 drivers, are not directly
comparable to those used in Ontario or BC. The comparisons they have chosen, the changes in rate ratios
based on the crash experience of older drivers, work only because the program in Florida is limited to 15-17
year olds.
Nevertheless, the analysis of Florida data provides some possible optional additions for British Columbia. The
decision to compare observed and expected crashes for 1997 based on the experience of 1995 would provide
the managers of the program with a more understandable statistic than odds ratios and other statistical
estimates. From the point of view of making the evaluation results understandable, such simple analyses have
much to recommend them.

5.0

SUMMARY

The evaluation of Graduated Licensing in British Columbia, as proposed by ICBC, compares very favourably
with the published results of evaluations of graduated licensing programs in New Zealand, Ontario and Florida.
The methods of evaluation proposed in British Columbia are at least as strong as, and in some cases much
stronger than, the evaluations reviewed for other jurisdictions.
We have compared a proposed evaluation for British Columbia with a final evaluation in three other
jurisdictions. Is this a fair comparison? Possibly not. These jurisdictions may have developed similarly
ambitious plans, but have not (yet) completed or published their results. Some of the planned evaluations for
British Columbia, for example, will take several years to complete.
The first graduated licence programs may not be evaluated as favourably as those that come after. Later
jurisdictions conducting evaluations have the opportunity to improve, based on the experience of their
predecessors. Some improvements may affect the actual program (e.g., recommended practice times, the
introduction of diaries) while others will be improvements in how the evaluation is carried out.
The Detailed Evaluation Plan for the B.C. Graduated Licensing Program predicts that the crash rate of GLP
new drivers will be 15% lower than that of pre-GLP new drivers. The reduction in crash rates achieved by the
graduated licensing programs in Florida, Ontario and New Zealand are in the range proposed by ICBC in the
evaluation plan, varying from 9% in Florida to 31% in Ontario. The estimated crash reduction rate of 7% in
New Zealand is more modest, but may not be an accurate reflection of crash rates.

V.

ASSESSMENT OF PROGRAM DESIGN/IMPLEMENTATION
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This chapter provides findings and conclusions regarding the design and implementation of the Graduated
Licencing Program in B.C. Because the program has only been recently implemented, an extensive analysis
of program implementation and its impact on program effectiveness is premature. Consequently, the primary
focus of our analysis is to conduct a preliminary assessment of the potential impact of program design on
program effectiveness. The primary methods that we have employed to assess the potential impact of
program design on program effectiveness are a comparison of the program design with graduated licensing
programs in other jurisdictions; a brief review of research regarding the impact of key program components;
and interviews with staff and stakeholders of the Graduated Licensing Program in B.C.

1.0

COMPARISON OF PROGRAM DESIGN WITH OTHER JURISDICTIONS

The adoption of graduated licensing programs is quite recent. Graduated licensing was discussed in the
United States in the 1970's (Williams, 1999). To encourage individual states in the U.S. to undertake
graduated licensing programs, the National Highway Transportation Safety Administration (NHTSA) developed
draft model legislation complete with suggested incentives for states that complied. However, only a few
states such as Maryland and California included some elements recommended by the NHTSA in their
licensing systems.
New Zealand is the first jurisdiction in the world to undertake a graduated licensing program. The New
Zealand program was initiated in August, 1987. The province of Ontario introduced the first graduated
licensing program in North America on April 1, 1994. Since 1994, graduated licensing programs have gained
increasing favour. By the end of 1999, six provinces and 23 states will have enacted some form of graduated
licensing (Williams and Mayhew, 1999). In addition to the 23 states mentioned by Williams and Mayhew,
some other states that have recently announced plans to introduce graduated licensing programs are New
Jersey, Pennsylvania, Wisconsin.
The following paragraphs provide a comparison of the B.C. graduated licensing program with graduated
licensing programs that have been implemented in other jurisdictions throughout the world. The information
on each jurisdiction was obtained primarily by reviewing Internet websites and telephone calls with program
staff. The jurisdictions that have been included in the comparative analysis include the six provinces and 23
states identified by Williams and Mayhew (1999) that have graduated licensing programs. We have also
included the graduated licensing programs in New Zealand and Australia. European jurisdictions were not
reviewed because of little apparent interest for graduated licensing programs out of concern for restricted
mobility (Mayhew and Simpson, 1996).

1.1

Scope of Program

Graduated licensing programs differ considerably in the age for whom the program applies. Graduated
licensing programs in Canada and New Zealand apply to all new drivers, regardless of age. In the United
States, however, most graduated licensing programs target young drivers between the age of 15 to 18 while
a few programs target drivers up to 21 years of age. Maryland is the only U.S. state that targets all drivers
regardless of age. For the graduated licensing programs in two different parts of Australia, the states of
Victoria targets all drivers while the state of New South Wales targets drivers between 16 and 24 years of age.

1.2

Length of Learner Period
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The average length of the learner period of the 32 jurisdictions with graduated licensing programs is 5.8
months. As indicated in Table 5.1, the most frequent minimum length of the learner period is 6 months as
almost one half (47%) of the jurisdictions had learner periods of this length. The minimum learner period of
three months for British Columbia, assuming that an approved driver education course is taken, is
considerably less than the average for the jurisdictions investigated. However, the minimum learner period
of six months for B.C. new drivers that do not take an approved driver education course is similar to the
average for the 32 jurisdictions.
TABLE 5.1
MINIMUM LENGTH OF LEARNER PERIOD
Minimum Length

1.3

Number of Jurisdictions

% of Total

Less than 3 months

1

3%

3 months

8

25%

4. - 5 months

2

6%

6 months

15

47%

8 months

3

10%

12 months

3

9%

Total

32

100%

Length of Intermediate Period

As indicated in Table 5.2, the minimum length of the intermediate period for most graduated licensing
programs varies between six and 24 months. The average length of the intermediate period is approximately
17 months. Consequently, the minimum holding period of 18 months for the B.C. program is similar to the
average of the 32 jurisdictions investigated.
TABLE 5.2
MINIMUM LENGTH OF INTERMEDIATE PERIOD
Minimum Length

1.4

Number of Jurisdictions

% of Total

6 - 11

5

15%

12

12

38%

13 - 24

13

41%

Over 24

2

6%

Total

32

100%

Requirement for Supervised Driving Hours
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Ten of the 32 jurisdictions investigated require that parents or supervising authorities certify that a minimum
number of supervised practice hours have been driven by the new driver during the learner period. The
average number of certified supervised hours stipulated by these ten jurisdictions is 36 hours. Six of these
ten jurisdictions further stipulate that some of the supervised hours occur at night. In B.C., new drivers that
take the GLP approved course are required to spend a minimum of 30 certified hours practicing driving before
taking the Level 1 Road Test. However, there is no requirement for a minimum number of certified supervised
driving hours for new drivers that do not take the approved driver education course.

1.5

Driver Education Incentive

In the U.S., driver education is pervasive because it is included in the public school system of many states.
Several states stipulate that driver education is mandatory for early licensure. As an illustration, an individual
can be licensed at age 16 if they complete a driver education course; otherwise, the individual must wait until
they are 18 years of age. As indicated by Mayhew and Simpson (1996), there is a historical and formal
association between driver education and driver licensing and this relationship has been embedded in many
graduated licensing systems in the U.S.
All of the graduated licensing programs in Canada include incentives to acquire driver education by reducing
the time required in the learner stage. This incentive varies between three to four months for most jurisdictions
in Canada including B.C.. The only exception is New Brunswick which reduces the minimum length of the
learner period by 8 months if a driver education course is taken.
The incentive to take driver education in New Zealand is a reduction in the length of the intermediate stage.
No incentives for driver education are provided for the graduated licensing programs in Australia.

1.6

Key Components of Intermediate Holding Period

The intermediate holding period of graduated licensing programs in all jurisdictions, including B.C., have lower
BAC restrictions and enhanced penalties. In the U.S., the lower BAC restrictions were superimposed onto
existing legislation prohibiting individuals younger than 21 years of age from consuming alcohol. While all
jurisdictions have enhanced penalties to motivate adherence to safe driving practices, they vary in severity
and method. The majority of the graduated licensing programs delay the period in which a driver incurring
a penalty can qualify for a full time license. The Nova Scotia program has one of the most severe penalties
and restricts a driver from qualifying for a full driver’s license for two years if the driver is suspended during
the program. Another form of enhanced penalties is early driver improvement interventions. Typically, these
interventions consist of a remedial driver education course that must be taken after a demerit point threshold
has been surpassed.
Two key areas where the intermediate stage of the B.C. graduated licensing program is different from most
jurisdictions are as follows:
1.

The B.C. program does not have a nighttime driving restriction while 61% of the other
jurisdictions do.

2.

B.C. has an advanced test to obtain a full license while only three other jurisdictions have an
advanced test to graduate from the intermediate holding period. The other jurisdictions that
have an advanced test are Ontario, New Zealand and Nova Scotia. The Nova Scotia
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program is unique is that it requires the passing of a defensive driving course.
As indicated in Table 5.3, less than one quarter of the jurisdictions, including B.C., have passenger restrictions
in the intermediate stage. These passenger restrictions limit the number of passengers riding with the new
driver.
TABLE 5.3
KEY COMPONENTS OF INTERMEDIATE HOLDING PERIOD
OF GRADUATED LICENSING PROGRAMS
Program Component

Existence of Program
Component in BC

Proportion of Other Jurisdictions
With Program Component

Nighttime driving restriction

No

61%

Passenger restriction

No

23%

Lower BAC restriction

Yes

100%

Enhanced penalties

Yes

100%

Advanced test

Yes

10%

1.7

Comparison to Ideal Graduated Licensing Program

Table 5.4 compares the graduated licensing programs in B.C., Ontario, New Zealand and Florida with the 13
different features that characterize an “ideal” graduated licensing system according to Williams and Mayhew
(1999). None of the existing programs possess all of the 13 features considered part of an ideal graduated
licensing system. Some of the specific areas where the B.C. graduated licensing system does not contain
the recommended features of an ideal system are as follows:

2.0

1.

Does not require 30 to 50 hours of certified driving for all new drivers, only those that take an
approved driver education course.

2.

Does not have a minimum six months learner phase as it may be reduced to three if an
approved driver education course is taken. Also, the B.C. program does not abide by the
specific recommendation of not allowing time discounts for driver education.

3.

Does not restrict unsupervised driving at night during the intermediate stage.

4.

Does not limit teenage passengers during some or all of the intermediate stage.

5.

Does not require supervision by a fully licensed adult that is 21 or years in age, as a fully
licensed adult aged 19 or more can qualify as a supervisor.

RESEARCH REGARDING IMPACT OF KEY PROGRAM COMPONENTS
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Prior to the implementation of graduated licensing programs, a number of jurisdictions such as Maryland,
California and Oregon had provisionary and probationary licencing programs in place. Evaluations have been
undertaken of some of these probationary and provisionary licensing programs. In addition, evaluations have
been undertaken of some components of probationary, provisional and graduated licensing schemes such
as the impacts of delayed licensure, reduced penalty thresholds, nighttime driving restrictions, passenger
restrictions and driver education. The major findings of these evaluations are summarized in Appendix 3.
These studies were not critically reviewed and the results are cited as they were reported. The reader is
cautioned that there are many reasons for accident rates to change, and that careful analysis is required
before an intervention can be demonstrated to affect safety. Some jurisdictions will not have carried out a
careful analysis, but will have reported simple before and after changes in accidents. Such numbers can be
misleading because the changes may occur for many reasons that may have nothing to do with the
intervention.
Nevertheless, the previous evaluations are useful in indicating the conclusions derived by other researchers
regarding the effectiveness and the possible impacts of different components of provisional, probationary and
graduated licensing programs. The following paragraphs summarize the key conclusions of this past
research.
1.

Studies in the U.S., Canada and Australia have all demonstrated that lower BAC restrictions
do have an impact in reducing accidents among young drivers.

2.

Studies in the U.S. and Canada have demonstrated the substantial impact of curfews and
other nighttime driving restrictions in reducing traffic accidents of young drivers.

3.

Overall, the studies of the effectiveness of driver education have been conflicting and
incomplete. In a review of research conducted on high school driver education, Vernick et
al. (1999) state that none of the studies they reviewed demonstrate a significant individual
or community level beneficial effect of driver education for high school aged students.
Mayhew and Simpson (1996) add that research results do not provide much support for the
safety benefit of formal driving instruction and that there is at this point no conclusive
evidence of any safety effects arising as a result of driver education.
The poor results found for the effectiveness of formal driving instruction may be the result
of increased exposure due to early licensure and the driver training strategy rather than driver
training itself. Recent studies which take exposure into account find positive results for driver
training. Also, it has been found that the strategy of driver training may influence the new
driver’s perception of risk. However, until more research is conducted on the effectiveness
of various driver training strategies under conditions of similar exposure, it is still too early to
draw any definitive statements about the effectiveness of driving education. Its effectiveness
and contribution to graduated licensing is inconclusive.

In summary, the research demonstrates that some of the key components of graduated licensing programs
are lower BAC restrictions and nighttime driving restrictions. Both of these restrictions are in the learner stage
of the B.C. graduated licensing program but the intermediate stage does not have a nighttime driving
restriction. The research results regarding the need for a driver education component in a graduated licensing
program are inconclusive. The research does, however, demonstrate that it is critical to measure exposure
in order to evaluate the effectiveness of the driver education component of a graduated licensing program.

3.0

INTERVIEWS WITH PROGRAM STAFF AND STAKEHOLDERS
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To obtain feedback regarding design and implementation of the Graduated Licensing Program, a total of 34
interviews were conducted with key program staff, members of driving school associations, police, community
representatives and other stakeholders. Appendix 2 contains a list of the program staff and stakeholders that
were interviewed while the following paragraphs summarize the major findings resulting from these interviews:

4.0

1.

Overall, there exists a high degree of support for the Graduated Licensing Program in B.C.
Most respondents agreed with the program design and felt that it should result in less
crashes.

2.

While most respondents agreed with the current program design, some respondents
indicated that if the impact of the current program is limited, it may be necessary to increase
the number of restrictions (e.g. nighttime driving, limited number of passengers, etc.) to the
intermediate stage of the program.

3.

Some respondents indicated that if the program is to have an impact, it is critical that the
enhanced penalties of the program be enforced.

4.

Very few respondents indicated any problems with the implementation of the program to date.
The only exception is that representatives of most driving school associations indicated that
there should be a financial incentive to encourage a greater number of new drivers to take
GLP approved driver education. They indicated that very few drivers are likely to take the
approved driver education course because the course price is too high and that a three
month time discount is not a sufficient incentive.

5.

One potential problem mentioned by a few respondents is that there may be a large number
of new drivers that choose to stay in the intermediate stage and not obtain a full license,
particularly if the exit test for the intermediate stage is difficult. This situation has occurred
to some extent in Ontario. One possible method of reducing this problem is to add additional
restrictions in the intermediate stage of the program.

SUMMARY

Our key findings resulting from a preliminary review of the design and implementation of the Graduated
Licensing Program in B.C. is as follows:
1.

There exists a high degree of support for the program by the stakeholders interviewed.

2.

No major problems have been experienced to date in the implementation of the program.

3.

One minor implementation issue that has arisen is the need for a financial incentive to
increase the proportion of new drivers taking a GLP approved driver education course. The
lack of conclusiveness of past research regarding the impacts of driver education courses in
reducing accidents mitigates the need for a financial incentive. However, substantial
resources have been devoted to the driver education component. To evaluate the impact
and need for the driver education component, it is critical that a sufficient number of new
drivers take an approved driver education course.
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4.

While the graduated licensing program in B.C. is similar in many aspects to programs in other
jurisdictions, some areas where the B.C. graduated licensing program is different from most
jurisdictions are as follows:

!

The learner phase of the B.C. program is shorter for the new drivers that
take an approved driver education course and spend only three months in
the learner phase.

!

The B.C. program does not have a nighttime driving restriction in the
intermediate stage while 61% of the other jurisdictions do.

!

The B.C. program devotes significant resources to the driver education
component of the program by improving the standards for driver education
in the province.

!

B.C. has an advanced test to obtain a full license while only three other
jurisdictions have an advanced test to graduate from the intermediate
holding period.

Past research has indicated that to maximize program effectiveness it may be necessary
to lengthen the learner phase or add additional restrictions to the current program such as
a nighttime driving restriction in the intermediate phase. Consequently, it is critical that the
components of the proposed evaluation of the program that examine the impacts of different
program components be executed. In addition, it is critical that exposure data be collected
and analyzed to determine the contribution made by different elements (such as driver
education) of the program design.
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VI.

SUMMARY

This chapter summarizes the key study findings and contains conclusions and recommendations regarding
the proposed evaluation plan for the Graduated Licensing Program in B.C.

1.0

KEY FINDINGS

Overall, we are impressed by the thoroughness and comprehensiveness of the proposed plans for evaluation
of the Graduated Licensing Program. The evaluation proposed by ICBC compares very favourably with the
published results of evaluations of graduated licensing programs in New Zealand, Ontario and Florida. The
methods of evaluation proposed in British Columbia are at least as strong as, and in some cases much
stronger than, the evaluations reviewed for other jurisdictions. The proposed evaluation will provide, not just
stronger evidence of how well the program works, but insights into why. This is important given the variety
of restrictions and conditions that have been included in graduated licensing programs in B.C. and other
jurisdictions.
One critical area that needs to be addressed in the evaluation plan is to provide additional details regarding
how exposure data will be collected and used in the analysis of crash reduction rates due to the program. One
of the key purposes of collecting exposure data is to determine if a reduction in exposure is the primary factor
contributing to a reduction in accidents or whether other program components (such as driver education,
enhanced penalties, etc.) also result in a reduction in accidents. In order to control for exposure, the exposure
data must be sufficient to be able to determine the changes in crashes per driver kilometre that have been
occurred as a result of the program.
Another critical area that needs to be addressed is the refinement of program objectives. The four existing
program objectives relate to changing driver attitudes, skills, driving behaviors and exposure to risk. These
objectives are difficult to quantify and measure. Furthermore, they refer to intermediary outcomes that
contribute to the ultimate program goals of reducing crashes, crash severity and crash costs. To accurately
measure the extent to which these objectives have been accomplished, the time and resources required is
considerable. The current evaluation plan contains primarily surrogate measures (e.g. violations) for these
objectives.

2.0

CONCLUSIONS

Our conclusions regarding the evaluation plan for the Graduated Licensing Program are as follows:
1.

The proposed evaluation will demonstrate whether or not the Graduated Licensing Program has
resulted in a reduction in crash rates.

2.

Insufficient details have been provided regarding the collection and analysis of exposure data to
determine if the proposed evaluation will be able to determine if a reduction in exposure is the primary
factor contributing to a reduction in accidents or whether other program components (such as driver
education, enhanced penalties, etc.) also contributed to a reduction in accidents.

3.

The proposed evaluation will not accurately demonstrate the extent to which improvements have
occurred in the attitudes, skills and driving behaviors of new drivers have changed as primarily
surrogate measures have been proposed for these objectives.
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3.0

RECOMMENDATIONS

The following paragraphs provide our recommendations to enhance the evaluation plan for the Graduated
Licensing Program in B.C. The recommendations are divided into two sections. The first section contains
recommendations of higher priority that are necessary to ensure the validity of the evaluation plan. The second
section contains recommendations that would enhance the existing evaluation plan, but are not so important
as to threaten the validity of the evaluation.
Higher Priority
1.

Use a case-control study of traffic crashes to control for and measure exposure in
comparisons of crash rates and violations.
Although there are references in the evaluation plan to the inclusion of exposure in some aspects
of the evaluation, a detailed plan to collect these data has not been provided. The type of exposure
data required is the time spent driving or distance driven per day, week or year. This exposure data
is required because it is often difficult to interpret changing crash rates without data on exposure.
A cost effective method for estimating exposure that should be used for the GLP evaluation is the use
of a case-control design A case control study that would assess the effectiveness of the GLP in
reducing crashes is a comparison of drivers involved in crashes with a sample of drivers not involved
in crashes over a specific period of time. Differences in exposure between the two groups of drivers
can then be used to examine associations with crash risk.
Case control studies conducted using the present population of new drivers should include some
drivers in crash and control groups with no GLP; i.e. drivers who began to learn to drive before GLP
was implemented, but whose tenure of licence is still relatively short. Therefore, unless a case-control
study is initiated quickly, there will no longer be “no-GLP” drivers in the population.

2.

The existing program objectives regarding the changing of attitudes, skills and safe driving
behavior should be eliminated because they are difficult to measure and the key program
objective should be to reduce crashes by 15%.
If the existing program objectives are retained, considerably more measures will have to be developed
to assess the extent to which these objectives have been accomplished, as the evaluation plan
contains primarily surrogate measures (e.g. violations) for these objectives.

3.

Use Poisson regression for the analysis of violation occurrence, and for the analysis of crash
occurrence if there is a sizeable proportion of drivers with multiple crashes.
The statistical methods described in the evaluation plan will address some of the outcomes to be
examined in the proposed evaluation. To address those situations where individual drivers may
experience multiple events, such as several crashes or violations in the time spent in the learner or
intermediate stage, another form of analysis such as Poisson regression should be used. In particular,
Poisson regression is appropriate when examining and comparing crash or violation rates between
groups of drivers, especially if the duration of their times at risk of crashes is variable, and more than
a small proportion of individual drivers are involved in more than one crash or traffic violation. If
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drivers are followed for a year or more, it is likely that a reasonable proportion will have accumulated
more than one traffic violation. Poisson regression would be the logical analysis to use for these data.
We understand, on the basis of a recent teleconference with ICBC, that this form of analysis is now
being actively considered.
4.

ICBC should strongly support the maintenance of police data, as they are essential to
assessing the impacts of road safety programs including the GLP.
Although ICBC has no jurisdiction over data collected by the police, police reported data remains a
vital element in any evaluation based on crash and violation rates.

5.

Determine the potential for bias in assigning fault for crashes involving new drivers and
assess the possible effects of bias in interpreting the results regarding “at fault” crashes of
new drivers.

Lower Priority
6.

Develop additional measures of driver attitudes, where possible.
Regardless of whether the current program objectives are retained, we feel some additional
attempts should be made to measure the extent to which these objectives have been achieved. The
benefits is that it would improve our understanding of the impact of the GLP on new drivers. It would
be of particular value to test the effectiveness of both the Tuning Up manual and the approved driver
training course in improving driver attitudes in comparison to informal driver training. This information
would provide valuable feedback which would assist in improving driver training. A positive finding
would support continued efforts to have all drivers take driver training. One possible method of
developing additional measures of driver attitudes is to include some questions related to driver
attitudes in the New Driver Survey.

7.

Consider the use of case-control studies when factors that are not routinely available (e.g.
driver attitude, employment, etc.) are examined.

8.

Compare like with like to avoid seasonal effects and other systematic differences.
Some of the detailed studies proposed in the evaluation plan involve the comparison of dissimilar
groups such as comparing groups of drivers in different seasons. Since seasonal effects are notable,
it would be preferable to undertake a comparison with drivers enrolling in the same season

9.

If concurrent safety programs and other local factors interfere with comparisons of drivers in
GLP, control for these influences by the appropriate selection of controls in a case-control
design.
Control for the effects of other safety programs could be managed more easily in case-control
analyses than in the other designs and analyses proposed in the evaluation plan. For example, in
comparing drivers who have crashed (cases) with those who have not (controls), one could select
controls from the same municipalities as each case. If drivers involved in crashes are compared to
control drivers in the same communities, it can be assumed that both sets of drivers have been
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subject to similar influences of photo radar, speed corridor controls, etc. in place and affecting all
drivers in those communities.
10.

Examine the relationship between reported practice time in the learner stage and crash and
violation experience during the learner and intermediate stages.
The evaluation plan does not specify if there are plans to see how hours of practice relate
to the duration of time spent in the learner stage. Is spending more time in the learner stage
associated with more hours of practice in supervised circumstances, or is the amount of practice time
the same whether one spends three months or six months or longer at this level? Answers to these
and similar questions may be important to fine-tuning the GLP and advising future new drivers.

11.

Employ additional methodologies to provide a more comprehensive assessment of program
implementation and its impact on program effectiveness.
The evaluation plan contains an extensive list of the information that will be collected and reported
regularly regarding program participation and delivery. This information will be not only be useful for
the ongoing management of the program but also in the evaluation of the program, particularly in the
assessment of the impact of program implementation on the effectiveness of the program.
In addition to the reporting of statistics on program participation and delivery, some additional
methods are required to assess the impact of program implementation on program effectiveness.
include the following: interviews with program staff and stakeholders; comparisons with similar
programs in other jurisdictions and a benefit cost analysis from the point of view of the public where
all social costs and benefits over the life of a program, such as the lives saved, are measured in terms
of their economic impacts on the public.

12.

Include a logic model in the evaluation plan.
The purpose of the logic model is to indicate the causal relationships between program activities,
outcomes, objectives and goals.
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ICBC’s Response to the Ference Weicker Road Safety Program Reviews
June, 2004
The Ference Weicker Road Safety Program Reviews that are included earlier in this
Appendix contain many suggestions for improvement. This section describes how ICBC
has incorporated the suggestions in subsequent evaluations. The following programs
were reviewed:
·

Intersection Safety Cameras:

review of evaluation plan only

·

Enhanced CounterAttack:

review of 2001 evaluation of 1996-98 program

·

Graduated Licensing (GLP):

review of 2001 evaluation of 1998-00 program

·

Road Improvement:

review of 1997-98 evaluations of 1996-98 program

Issues concerning data sources and analysis methodology overlapped considerably
among the various programs and thus for the sake of efficiency composite statements
and discussions have been prepared. Recommendations or suggestions characterized as
“minor” have not generally been included.
1.

The dramatic decline in police reported collisions has made it much more difficult

to accurately assess the impact of road safety programs in reducing the number of
accidents.
This comment principally related to the Intersection Safety and Road Improvement
programs. Ultimately, where possible, the evaluations of programs were accomplished
using data sources other than those reported by police. The Intersection Safety and Road
Improvement programs were evaluated using crash-claim data.

2.

There is concern about the validity of the process by which traffic conflicts are

measured.

This comment was made in respect to early evaluation processes for the Intersection
Safety Camera and Road Improvement programs. Traffic conflict studies are just one
component of the comprehensive assessments applied for both these programs. While
there is a partially subjective component to the detection and severity classification of
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conflicts, the process is an established engineering tool that is not used as a stand-alone
measure. Conflict study results were subsequently supplanted with full crash analysis.
3.

Some road safety program evaluations have not accounted for traffic volume

differences over time.

The evaluation methodologies for the two site-specific programs (Intersection Safety
camera and Road Improvement) were the main reference for this comment. The
methodologies were subsequently refined to account for traffic volume changes at
specific locations throughout the before-after time periods.
4.

ICBC should examine year-to-year drinking-driving changes in the same

communities.

This is being done for Vancouver and Saanich. These two communities have been
surveyed in 1995, 1998 and 2003. Unfortunately, more communities cannot be regularly
surveyed since the cost is very high.

5.

In the evaluation of road safety programs, differences in the exposure of individual

drivers can distort the interpretation of results.

For most ICBC road safety programs, identifying individual drivers specifically exposed to
the initiative was not practicable. But where it was possible, this was done and the
amount of exposure accounted for. For example, in the GLP evaluation where the
participating drivers could be uniquely identified, the length of exposure of each driver to
each part of the program was accounted for. Also, two surveys were conducted (in 2000
and 2003) to obtain estimates of overall driving exposure characteristic of Learners and
Novices.

6.

Care should be taken to ensure that any surrogate measures developed

adequately reflect the crashes of all drivers in the category they represent.
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Initial definition of a drinking-driving surrogate used in the evaluation of the Enhanced
CounterAttack Program had a relatively low specificity. In other words, while about half of
it (50%) probably represented actual drinking-driving incidents, the proportion of all actual
drinking-driving incidents included was less. While 100% inclusion in such statistical
models is not achievable without seriously diluting the relevancy, improvements were
considered possible and work has continued on this front. The reviewers also queried the
50% determination and this has been addressed in ICBC’s subsequent research.
7.

The practice of using crash counts or rates to identify sites for improvements is

problematic because of the potential bias due to regression-to-the-mean.

ICBC has to depend on the appropriate road and enforcement authorities, as well as local
stakeholders and policy concerns such as regional equity, as part of the site selection
process. However, ICBC has commenced using evaluation methodologies such as
Empirical Bayes approaches in order to control for any regression-to-the-mean effects
that may be inherent in the selection process. Most recently, ICBC has begun to provide
interested municipalities with crash-claim data by location to assist them in pinpointing
potential treatment locations with more accuracy than was previously possible using only
police-reported accidents.

8.

Greater use should be made of classical experiments, cohort studies and case-

control studies in the evaluation of ICBC’s road safety programs.

Such types of studies are indeed the most favoured choices in general evaluation theory.
But in many real-world situations they are not available or appropriate. Classical
experimental design for example involves random assignment of cases to treatment and
control groups which, most of the time, is not within ICBC’s authority to accomplish.
However, quasi-experimental designs (those that control for non-random assignment
using statistical methods) were subsequently employed by ICBC in the Intersection
Safety Camera evaluation (signage study) and the GLP evaluation. The latter evaluation
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also employed a cohort study design and the 2003 exposure survey utilized a casecontrol approach.

9.

In several ICBC evaluations, estimates of uncertainty are either not provided or

improperly interpreted.

There were two areas where this applied: the development of a preliminary version of a
claim-based surrogate model for drinking-driving crashes in the Enhanced CounterAttack
evaluation and some early results from the Road Improvement Program. Both oversights
were corrected by ICBC. The reliability of the safety performance results in the Road
Improvement Program was estimated as part of the 2001 program evaluation which also
assessed the probability of achieving the 2:1 benefit/cost criteria over 2 years.
10.

Comparison (control) sites should not be influenceable by the program treatment.

In some instances, insufficient use has been made of comparison groups.

The first part arose out of a misunderstanding around the distinction between “control”
sites and “comparison” sites in the Intersection Safety Camera evaluation plan. ICBC
made full use of 70 distant comparison sites in this evaluation. A small number of near
control sites (10) was intended to permit assessment of crash and volume migration
effects and this was not a principal component of the evaluation. Comparison sites were
also used in the Road Improvement Program evaluation. Comparison groups were
extensively used by ICBC in the GLP evaluation.

11.

The Learner phase of the GLP program is shorter in B.C. than in most other

jurisdictions and there is no night-time driving restriction in the Novice phase.

The implementation of Enhanced GLP has extended the length of the Learner phase and
the inclusion of the passenger restriction in the Novice phase was felt to be superior to a
night-time restriction.
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12.

Benefit/cost analyses have been conducted for very few of ICBC’s road safety

programs.

Since the Ference Weicker review in 1999, benefit/cost assessments were made for all of
ICBC’s major road safety initiatives.

13.

ICBC should use demographic data collected from roadside survey participants to

assist in determining whether drivers who agree to be tested may be representative of all
drivers stopped. Large refusal proportions could otherwise distort the results.

Typically, ICBC has encountered around 9% refusal rates in these surveys and so refusal
proportions, while not large, are certainly of concern. An initial examination of the data
from the 1995 and 1998 surveys indicated few similarities between the characteristics of
drivers who refused to participate and those who tested positive for alcohol. Thus at the
time of the review this was not seen as an issue. However, in 2001 more detailed
statistical analysis was conducted on the survey data in response to the above comment.
The result of this analysis was that 29% of the refusal group were judged to have
characteristics consistent with the impaired group. The methodology was published in the
Journal of Traffic Medicine (Vol.29, 2001) and is being applied to all future survey results
to correct the drinking-driving estimates.

14.

Priority should be given to refining the process by which treatment sites are

selected. Sites should be selected based on high rates of targeted crashes provided that
regression-to-the-mean is accounted for.
While the issue of site selection procedure was also raised in relation to the Road
Improvement program, the comment above mostly concerns Intersection safety Cameras
where the concern was that decisions should be made specifically based on the number
of red-light-running collisions and not total crashes. For Intersection Safety Cameras, the
selection of locations in each participating jurisdiction was made by the local police who
used any and all evidence available to them in order to identify intersections and specific
approaches where collisions were occurring due to red light violation. Another comment
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with respect to the Intersection Safety Camera program recommended that site selection
should be more varied geographically than was initially proposed in the evaluation plan.
This was done in the final evaluation where treatment locations studied represented 22
different cities/municipalities. For the Road Improvement Program, ICBC has initiated a
Network Screening study to identify 10-12 intersections in each community that would
most benefit from safety improvements and to identify the appropriate crash
countermeasures. This is in addition to the Road Safety Audit program established by
ICBC several years ago that also assists jurisdictions in identifying safety problems.

15.

Roadside survey sites should be surveyed on a number of occasions under

different circumstances and seasonal periods.

Ideally, this would be necessary in order to establish with some degree of confidence the
average proportion of drivers who operate their vehicles after drinking over a 12-month
period. But it would be a costly process and the aim of ICBC’s monitoring is solely to
detect changes over time in a few independent jurisdictions and not to produce results
generalizable to a larger population. Detection of change is accomplished by maintaining
a consistent survey design and it is recognized that it limits the ability of ICBC to discuss
average year-round B.C. population behaviour.
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