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Executive Summary
This report addresses items in the BCUC 2004 decision and the May, 2004
Negotiated Settlement Agreement that are related to Road Safety. Specifically,
the following items are addressed:
BCUC 2004 Decision - Item 2.4.4
ICBC has provided some evidence concerning its Road Safety and Loss
Management programs. The Commission would like to see additional evidence
on ICBC’s process to determine the effectiveness of these programs.

For

example, criteria for investment, monitoring programs for effectiveness, etc.
HSBC notes this dilemma in its final argument by highlighting the importance of
the fraud “zero tolerance” policy and noting the lack of outcome data.
Negotiated Settlement Agreement – Item 4.3
The parties agree that ICBC’s Road Safety programs do not lend themselves to
the development of an overall performance statistic.

Instead, the merits of

individual Road Safety Programs will be reviewed in the revenue requirements
proceedings. ICBC will provide financial evaluations of Road Safety programs,
including benefit/cost analyses.
ICBC invests in road safety, auto crime prevention, and fraud prevention
programs to reduce claims costs, thereby helping to control insurance premiums.
Investment in recent years has ranged from $30 million to $60 million.
New projects with costs exceeding $500,000 require business cases and
measurement plans, which are assessed by internal experts before being
submitted to ICBC’s Executive for review and approval.
ICBC uses sophisticated techniques to measure the effectiveness of the large loss
management programs, and these evaluations have concluded that ICBC’s
policyholders have realized a significant return on investment.
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A recent review by external road safety research experts concluded that ICBC’s
processes are comparable and in some cases superior to practices employed by
other jurisdictions. That report is attached as Appendix 2A.
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1

Overview of Road Safety and Loss
Management Programs

1.1 Program Overview
ICBC invests in road safety, auto crime prevention, and fraud prevention
programs to reduce claims costs, thereby helping to control insurance premiums.
ICBC began investing in road safety in 1981, implementing education and
awareness initiatives such as school programs, extracurricular youth programs,
and community campaigns.
In 1996, ICBC began expanding its investment in road safety and fraud prevention
significantly to create a safer driving environment throughout the province and
reduce incidences of auto crime and fraud. To create a safer driving environment,
new programs were developed in the areas of enforcement, engineering, and
education.

To reduce insurance fraud, ICBC implemented new programs

designed to detect and investigate fraudulent claims and vendor fraud.
This section of the report describes ICBC’s current Road Safety and Loss
Management programs and their costs.

1.2 Program Descriptions
ICBC provides funding for the following road safety and loss management
programs.

1.2.1 Road Safety Programs
Enforcement and Regulation Programs
1.

Enhanced Traffic Law Enforcement
From 1996 through 2003, ICBC provided funding to the RCMP and
independent police agencies to increase the levels of traffic law
enforcement.

Insurance Corporation of British Columbia
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unsafe speed, and aggressive driving, and increasing the use of seat
belts.

In December, 2003, ICBC and the Ministry of Public Safety &

Solicitor General entered into a five-year agreement to fund enhanced
traffic law enforcement. The Ministry will work with police agencies to
implement an integrated traffic enforcement model that will see increased
levels of enforcement throughout BC.
2.

Intersection Safety Cameras
ICBC provided funding to install and maintain 30 cameras at 120 high risk
intersections. These cameras automate enforcement of red light running
infractions.

Beginning in January, 2004, funding for this program is

provided through the five year agreement described in point 1 above.
3.

Graduated Licensing
The provincial government is responsible for establishing driver licensing
policies.

ICBC provides advice on potential improvements to driver

licensing, and implements approved changes. New rules for obtaining a
driver’s license were implemented in 1998 and enhanced in 2003. New
drivers must drive with supervision for a minimum time period, pass
stringent tests, and are required to adhere to specific conditions
throughout the learner and novice phases of licensing.
4.

Selective Traffic Enforcement Programs
BC’s police departments conduct several high-intensity enforcement
campaigns each year, focusing on seat belts, impaired driving, unsafe
speed, and aggressive driving.

ICBC supports the campaign through

public awareness activities.

Engineering Programs
1.

Road Improvements
ICBC shares the costs of design improvements at high-crash locations
with municipal road engineering departments and the Ministry of
Transportation.

Insurance Corporation of British Columbia
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2.

Safer City Program
ICBC facilitates the development and implementation of integrated
community road safety plans by working with municipal officials, police,
school officials, and community groups.

Planning and engineering

analysis tools are provided to the local Safer City teams.

Education and Awareness Programs
1.

Child Passenger Safety
ICBC and the BCAA Traffic Safety Foundation have developed a
partnership to increase the correct use of child car seats. The program
includes an information telephone line and child seat inspection clinics.

2.

School Programs
Road safety curricular materials and multimedia resources for grades K-12
are available free of charge to BC schools. Road safety will become a
mandatory learning outcome in BC schools for Grades K-10 in September,
2004. ICBC also offers a “Safer School Travel” program. This computerbased program enables schools to analyze travel patterns and implement
solutions to improve safety around schools.

3.

Youth Programs
ICBC supports programs that are designed to encourage safe driving and
other road use behaviours for youth ages 13 to 21, including providing
speakers who share their personal traffic crash experiences with youth,
support for extra-curricular youth groups, and partnerships with key youth
stakeholder associations.

4.

Driver Education
ICBC has developed many resources to support driver training, including
the Road Sense for Drivers and Road Sense for Riders training manuals,
online practice knowledge tests, animated Road Sense Tips, and an
automated driver testing system.

Insurance Corporation of British Columbia
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5.

Community Involvement Programs
ICBC’s Regional Loss Prevention staff work with community leaders to
implement public awareness and education programs that address local
road safety issues.

Examples include:

SpeedWatch (volunteers use

speed display boards to encourage neighbours to drive safely); Mission
Possible @ Work (safety education for large employers); and Community
Crash Reduction Challenge (city councils and local residents pledge to
drive safely).

1.2.2 Auto Crime Prevention Programs
1.

IMPACT Support
The Integrated Municipal Provincial Auto Crime Team (IMPACT) is a
police unit with members from both the RCMP and independent, municipal
police agencies. This team conducts auto crime enforcement operations
throughout BC, focusing primarily on the Lower Mainland.

ICBC has

provided financial support for several years. Beginning in January, 2004,
funding for this program is provided by the Ministry of Public Safety &
Solicitor General, through the long-term agreement signed with ICBC.
2.

Bait Car Pilot Program
Bait Cars are vehicles equipped with tracking devices and video
equipment. When a car is stolen, police are dispatched and the vehicle is
disabled remotely. ICBC has supported the Vancouver Police Department
by providing funding for the operations and advertising of the Bait Car
program since 2002. This program was expanded to include all Lower
Mainland municipalities in March, 2004.

3.

Stolen Auto Recovery Program
Community volunteers throughout BC patrol the streets looking for
suspicious activity. ICBC supplies equipment to these groups that enable
them to check if vehicles have been stolen.
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4.

Parking Lot Patrols
Community volunteers patrol large parking lots and advise motorists if their
vehicles have been left unsecured.

ICBC has recently developed

partnerships with Business Improvement Associations and local mall
owners to share the costs of increased professional security patrols.
5.

Community Involvement Programs
Community groups partner with ICBC to support specific projects aimed at
reducing auto crime.

As well, ICBC conducts events designed to

encourage motorists to protect themselves from becoming victims of auto
crime.

1.2.3 Fraud Prevention Programs
ICBC's Fraud Prevention and Investigations department (FPI) delivers fraud
related loss management programs to reduce the impact of fraud on ICBC’s
customers and insurance premiums paid by policyholders.

The current fraud

prevention programs are:
1.

Bodily Injury Claims Investigation Teams
This program teams up bodily injury adjusters with Fraud Prevention
Officers to work in partnership at claim centres to investigate bodily injury
claims fraud.

2.

Material Damage Claims Investigation Teams
The program creates teams of material damage adjusters and Fraud
Prevention Officers who combine their knowledge to investigate potential
material damage fraud referred by claims staff.

3.

Provincial Investigation Team
This unit of Fraud Prevention Officers and Investigators identify and
investigate organized claim and vendor fraud throughout the province.
The team conducts investigations into a wide variety of fraud arising from
the auto repair industry including bodyshops and glass shops.

It also

investigates fraudulent billings by medical professionals and organized
conspiracies involving staged accidents and false injury claims.
Insurance Corporation of British Columbia
July 5, 2004
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4.

Driver Licensing Investigations
ICBC investigates fraud involving driver’s licenses. Many types of licensing
fraud are investigated, including false licences and documentation from
other jurisdictions, and fraudulent driving school practices.

5.

Fraud Analysis Unit
This Unit provides computer data analysis and statistical support to FPI’s
fraud programs and other ICBC departments, as well as outside partners
such as the RCMP and municipal police forces. The Fraud Analysis Unit
supports major initiatives such as the Billing Integrity Program, which
identifies vendors who have billing anomalies.

1.3 Program Costs 2001 - 2004
ICBC’s investment in road safety and loss management in recent years has
ranged from $30 million to $60 million. The following figure summarizes ICBC’s
Road Safety program costs for the period 2001 through 2004.
ICBC’s costs to implement the Graduated Licensing Program are not included in
this table, as ICBC’s financial accounting methods classify the costs as Licensing
costs. As well, this table does not include costs of the Autoplan Broker Road
Safety Program. The Program is a partnership initiative with brokers governed by
the Strategic Accord, an agreement outlining the significant aspects of the
relationship between brokers and ICBC. This initiative is therefore not governed
solely by ICBC, and the expenses are classified as Insurance costs as the
Insurance Division manages the Strategic Accord.
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Figure 2.1
Road Safety and Loss Management Costs 2001 – 2004
($000’s)
Program
Enforcement Support
Road Improvement Strategies
Education/Awareness Strategies
Auto Crime Prevention Strategies
Fraud Prevention & Investigation
Research & Administration
TOTAL

2001
Actual
23,480
9,629
7,269
3,500
10,455
4,230
58,563

2002
Actual
10,192
9,857
5,796
2,193
7,805
2,463
38,306

2003
Actual
8,923
9,879
5,101
3,945
7,570
2,668
38,086

2004
Outlook
14,347
10,702
6,359
3,657
7,611
3,523
46,199

1.4 Program Costs – 2005 Forecast
In 2005, ICBC will continue to support the programs described in section 1.2. The
forecasted 2005 investment is similar to the 2004 outlook, with the exception of
ICBC’s investment in enhanced enforcement programs, as described below.

1.4.1 Enforcement Support Costs
Actual costs in 2001 include $6 million for the final year of the Photo Radar
Program. In December, 2003, ICBC and the Ministry of Public Safety & Solicitor
General entered into a five year agreement to provide increased funding for
enhanced traffic law enforcement and auto crime enforcement initiatives. The
agreement provides for $14.6 million in 2004, increasing to $17 million in 2005.

1.4.2 Road Improvement Strategies’ Costs
The forecast for 2005 expenses is $10.7 million, the same as the 2004 outlook.

1.4.3 Education/Awareness Strategies’ Costs
The cost increase between 2003 and 2004 is caused by the addition of the
Community Crash Reduction Challenge program and by re-allocating advertising
costs for speed, impaired driving, and occupant restraints from the Enforcement to
the Education cost category. The 2005 forecasted expenses are $6.4 million.
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1.4.4 Auto Crime Prevention Strategies’ Costs
The forecast for 2005 expenses is $3.7 million, the same as the 2004 outlook.

1.4.5 Fraud Prevention and Investigation Costs
The forecast for 2005 expenses is $7.6 million, the same as the 2004 outlook.

1.4.6 Research & Administration Costs
The cost increase between 2003 and 2004 is caused by increases in chargeback
for shared Information Services costs, increases in building lease charges, and
moving the costs for the Business Intelligence Unit from the Education category to
the Research category. The forecast for 2005 expenses is $3.5 million, the same
as the 2004 outlook.
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2

Program Identification and Investment
Decisions
ICBC’s processes for identifying and investing in new programs are described in
this section. The following flowchart provides an overview of the process.

Measuring &
Monitoring
Committee

Program Manager
Analyze
Problem

Prepare
Business
Case

Identify Potential
Solutions

Review bus. case
& Measurement
Plan

ICBC Executive

Review &
approve
project

Monitor
development
progress

Prepare
Measurement Plan

2.1 Problem Analysis Process
ICBC staff continually analyze ICBC and police crash and crime data to identify
problems, determine priorities for new programs, and make improvements to
existing programs. Examples of this problem identification process include:
1. Public Education and Community Involvement Programs: The data show that
crashes involving unsafe speed and aggressive driving peak in the summer
months.

Therefore, ICBC’s public education and community involvement

campaigns are implemented in the summer months.
2. Road Improvement Program: High-crash locations are identified, and potential
solutions are discussed with the relevant road authorities.
3. Graduated Licensing: The provincial government is responsible for establishing
driver licensing policy. ICBC provides operational support and advice on potential
improvements. ICBC’s data showed that new drivers are over-represented in
crashes and that a major causal factor is driver inexperience. This led to the
provincial government introducing new rules for new drivers.

Insurance Corporation of British Columbia
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4. Fraud:

The Billing Integrity Program identifies vendors who have billing

anomalies leading to investigations by the Provincial Investigation Team. These
investigations have led to civil suits to recover funds and criminal charges in some
cases.

2.2 Solution Identification Process
Ideas for new loss prevention programs come from many sources. Programs that
have been implemented successfully in other jurisdictions are identified through
literature reviews, conference proceedings, and networking with professionals
around the world. Ideas are also received from ICBC’s staff, community groups,
and individuals.
ICBC staff conducts a preliminary review to determine if there appears to be merit
in pursuing an idea that has been identified. Many ideas are simple refinements
that can be incorporated into existing strategies without significant additional
funding. In these cases, the program manager documents the solution, including
costs and estimated benefits, and obtains approval from ICBC’s senior
management. If the estimated total program costs exceed $500,000, a formal
business case is required, as discussed in the next section.

2.3 Business Case and Measurement Plan Process
New Road Safety and Loss Management programs with estimated one time
development costs or ongoing annual operating costs exceeding $500,000 are
required to have a formal business case, prepared in accordance with ICBC’s
project

management

methodology.

The

Program

Manager

identifies

implementation options, determines the estimated costs of each option, and
recommends which option to pursue. Programs with costs exceeding $500,000
require Executive approval, as described in section 2.5. Smaller programs that
can be implemented within a department’s approved operating expense budget
are reviewed by ICBC’s senior management in conjunction with the preparation of
ICBC’s annual operating expense budget.

Insurance Corporation of British Columbia
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If a new program has been implemented in another jurisdiction, the estimated
benefits are based on a review of evaluations conducted in these jurisdictions. If
the program has not been implemented elsewhere, the project team calculates
the estimated benefit and prepares a detailed list of the assumptions used to
develop the benefit estimates.
New Road Safety and Loss Management programs with estimated costs of
$500,000 or greater are required to meet established investment criteria. ICBC
established a minimum return on investment threshold of 2 to 1 over two years, to
ensure that ICBC’s policyholders would realize a demonstrable benefit from the
Road Safety and Loss Management programs.

Individual Road Improvement

Program projects are currently required to have a minimum return on investment
of 3 to 1 over two years. This higher threshold was established as a result of the
2001 program evaluation, which indicated an average benefit/cost of 4.7 to 1 over
two years for intersection improvements. The investment criteria for the Road
Improvement Program will be re-examined at the end of 2004.
The Program Manager also prepares a measurement plan, working with research
experts if required. The plan describes what will be measured and how it will be
measured.

2.4 Measuring and Monitoring Committee
Business cases and measurement plans for all projects where the estimated
costs/benefits exceed $1 million over the life of the program are reviewed by
ICBC’s Measuring and Monitoring (M&M) Committee. The M&M Committee is
responsible for validating the estimated benefits of proposed programs and
ensuring corporate consistency in the estimation of benefits.
The M&M Committee’s membership includes financial and research experts from
the Corporate Actuarial Department, Claims Services, Financial Analysis, Internal
Audit, and Performance Analysis Services. Program managers provide details of
their

programs

and

respond

to

questions

regarding

assumptions

and

measurement plans.
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The Committee must be satisfied that all underlying assumptions are realistic and
that reasonable assumptions have been made linking program implementation to
presumed driver or claimant behaviour change, and finally to likely effect on
claims.
The Committee also ensures that an acceptable measurement plan has been
prepared. Many of the road safety programs involve changing driving behaviour,
and those programs have measurements on three levels: awareness (of the
program or problem), behaviour change, and financial impact (crash and claim
reduction) on the Corporation. These three levels of measurement allow ICBC to
determine the effectiveness of the programs, as well as contribution to claims
savings.
The M&M Committee must endorse the business cases and measurement plans
before the project is submitted to ICBC’s Executive for approval.

2.5 Executive Approval
All projects with total costs exceeding $500,000 require explicit approval by a
team of Executives. The level of approval required for a business case depends
upon the total costs involved. The following corporate guidelines are in effect:
·

Total costs between $500,000 and $1 million – approval required from Chief
Financial Officer, Vice President Investments & Corporate Development, Vice
President ISD, and the Vice Presidents for each impacted business or support
area. The Chief Financial Officer is the final signatory.

·

Total costs between $1 million and $5 million – approvals as above, plus final
approval by Chief Executive Officer.

·

Total costs over $5 million – Board Approval required.

Insurance Corporation of British Columbia
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2.6 Business Case Examples
1.

Graduated Licensing: The business case for the Graduated Licensing

Enhancement Project is attached as Appendix 2B.
2.

Road Improvements:

Although the costs of individual projects within

ICBC’s Road Improvement Program are generally under $100,000, business
cases are prepared. When a potential project is identified, a study is prepared to
determine project costs and estimated crash reduction benefits. These benefits
are based on crash prediction models developed by road safety engineering
experts. A sample project study is attached as Appendix 2C.

2.7 Project Progress Monitoring
All ICBC projects with estimated costs exceeding $500,000 and all projects with
significant impacts, must participate in a monthly reporting and review process to
identify expenditures against budget with forecasts.

If a significant variance in

either the project costs or estimated benefits is identified, the business case is
updated to determine if it still makes business sense to proceed with the project.
A Change Request is submitted when a substantial change in the project’s scope,
budget or schedule is identified.

The Program Manager produces a Change

Request document, a standardized template which identifies the nature of the
change and its impact. If the change is financial in nature, it is submitted to the
original signatories for approval. If the change request shifts the total estimated
costs into the next approval bracket, (e.g. costs increase from below $1 million to
above $1 million) additional signatories are required.

Insurance Corporation of British Columbia
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3

Individual Program Evaluation
ICBC’s processes for evaluating programs are described in this section of the
report. The following flowchart provides an overview of the process:

Research Experts

Program Manager

Conduct Program
Evaluation

Measuring &
Monitoring
Committee

Summarize costs
& benefits

Review evaluation,
costs & benefits

3.1 Program Evaluation Process Description
3.1.1 Program Evaluation Considerations
In the area of road safety program evaluation, two types of quantitative outcome
measures need to be considered when a program is first planned: behavioural or
infrastructure change, and crash frequency/severity. Because crash rates can be
significantly impacted by overarching social, climatic and economic conditions, as
well as by specific program interventions, the establishment of likely “cause-andeffect” is an essential component of evaluation. A road safety program must
produce a measurable change in the driving environment or to driving behaviour
that can logically be associated with an ultimate change in crash occurrence.
Thus evaluations are designed to address two questions: (i) how successful will
the program be in modifying driver behaviour or the driving environment, and (ii)
how will this expected level of performance change affect the incidence and/or
severity of crashes.
But even if both outcomes change in the anticipated direction, the evaluation must
determine the portion of the crash reduction that can be attributed to the specific
performance change and the related program.

A number of factors “external” to

the program could have influenced the crash rate as well, such as the economy,
Insurance Corporation of British Columbia
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weather, and vehicle population growth. Therefore, external factors in the
evaluation must be controlled. In some cases this means employing site-specific
studies where outside influences are controlled through the site selection
procedure. The same principle can be applied by selecting specific time frames or
driver/vehicle subgroups. But in some cases time-trend models must be employed
to explain crash rate changes that include all the factors together – ICBC
programs plus the simultaneous application of external variables. These will
permit estimation of what the “expected” level of crashes would be based on the
external changes alone and, from there, assessment of the likely independent
effect of the program.
This highlights another important consideration in the process of evaluating loss
prevention programs, that differentiates it from a more straight-forward accounting
exercise. The evaluations are attempting to quantify something that did not
happen. Moreover, what the evaluation wishes to quantify is not uniquely
definable using available data sources. Thus surrogate measures must
sometimes be developed.
Finally, there is another key concept, which is related to change over time and
which significantly impacts how ICBC conducts evaluations. This is the temporal
instability, or natural variation, of crash events. For all crashes per year in the
whole of BC the point-to-point variation is relatively modest, but as soon as the
focus is narrowed to smaller geographic areas (such as specific locations) or
subsets of collisions (such as fatalities) the variations can become pronounced. A
portion of these variances may be explainable due to known factors but a
substantial part still results from what can only be termed “random fluctuations”.
And because these are random, high crash numbers will most likely be followed
by somewhat lower ones even if nothing is done. This phenomenon is called
“regression to the mean” and it especially affects the evaluation of programs
which involve selection of a location or a problem for treatment based on an
unavoidably short crash history. The solution requires the simultaneous
consideration of “comparison” locations or populations that are not subject to the
intervention and which can be used to estimate the “expected” result without the
program.
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All of the above problems and issues are addressed in the design and conduct of
ICBC’s program evaluations. The evaluation process consists of assessing which
of these issues are relevant to the project at hand and then developing specific
methodologies to incorporate them.

3.1.2 Individual Program Evaluation Process
As described in section 2.3, a measurement plan is prepared in conjunction with
the business case.

The evaluations are conducted after sufficient time has

elapsed for the required post-implementation data to be available.

The

evaluations are conducted either by ICBC’s internal research experts or by
external research agencies, depending on the complexity of the evaluation and
internal resource considerations.

3.1.3 Benefit Cost Analysis Process
The evaluation progress described in section 3.1.2 identifies the specific claim
reduction benefits that have been achieved. The Program Manager must then
translate the benefit into cost savings, and compare the savings with the
program’s costs. This benefit/cost analysis is often prepared with the assistance
of experts from ICBC’s Finance Division. One-time program development costs
and ongoing operating costs are compared with the benefits described in the
evaluation to determine whether the program’s financial objectives have been
achieved. The evaluation process often identifies opportunities to improve the
cost-effectiveness of a program.

For example, the evaluation of the original

Graduated Licensing Program identified opportunities to improve the Novice
phase of the Program. Changes were implemented in the Graduated Licensing
Enhancement project.

3.1.4 Measuring & Monitoring Committee Evaluation Review
ICBC’s Measuring and Monitoring Committee (as discussed in section 2.4) then
reviews the individual program evaluations and benefit cost analyses. The review
includes an assessment of whether key performance indicators have changed,
and to what extent the change resulted from the program. Program results, once
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confirmed by the M&M Committee, can then be quoted publicly and considered in
reviewing claims forecasts.

3.1.5 Independent Assessment of Evaluations
All major road safety programs introduced between 1996 and 1999 had their
evaluation plans and, where possible due to timing, initial evaluation results
reviewed by outside experts at Ryerson University and University of Toronto
under contract to Ference Weicker & Company. These reviews are attached as
Appendix 2D. The review of the Photo Radar Program is not included, as the
program is no longer operating.

The reviews were intended as critical

assessments of methodology at an early-enough time in the evaluation cycle to
allow revisions to be implemented that would improve or supplement the original
designs. Appendix 2D also contains a summary of the major review suggestions
and ICBC’s response.

ICBC has incorporated the feasible improvement

suggestions into all evaluations conducted since the 1999 review.
Another way in which ICBC obtains independent assessments of its work is
through the preparation and submission of articles to scientific journals. Leading
academic journals incorporate stringent peer review procedures so as to ensure
that published articles meet a high standard of scholarship, and acceptance by
such journals may be seen as external validation of ICBC’s methods and results.

3.2 Road Safety Program Evaluation
This section describes representative examples of how the principles and
processes described in section 3.1 were applied in the evaluation of specific
projects.

3.2.1 Enforcement / Regulatory Program Evaluation
3.2.1.1 Evaluating the Graduated Licensing Program (GLP)
The Graduated Licensing Program was implemented in three stages. Stage 1
introduced the Learner and Novice phases with driving restrictions and enhanced

Insurance Corporation of British Columbia
July 5, 2004

2-17

ICBC July 5th Filing with the BC Utilities Commission
adjudication processes.

Stage 2 introduced the Level 2 road test.

Stage 3

introduced advanced knowledge tests and a new Level 1 road test. The first stage
of GLP was introduced on August 1, 1998 and the third stage in late 2000.
Because of the need for post-program data, the evaluation that commenced in
2000 covered only drivers who were subject to the first two stages – i.e. primarily
drivers who entered GLP between August 1, 1998 and July 31, 1999.
The evaluation of GLP focussed on the rates of crashes and violations involving
new drivers. Since GLP was introduced coincidentally in all parts of the Province
and was mandatory for all new drivers regardless of age, it was not possible to
employ a true experimental design for the evaluation. Instead, a quasiexperimental design was chosen that sought to control as many potentially
confounding factors as possible. This entailed the selection of four groups of
drivers: GLP new drivers (all those obtaining a first license between Aug.1’98 and
Jul.31’99); 1998-9 experienced drivers (those who turned 25, 26, 35, 36, 45 or 46
between Aug.1’98 and Jul.31’99); Pre-GLP new drivers (all those obtaining a first
license between Aug.1’96 and Jul.31’97); and 1996-7 experienced drivers (those
who turned 25, 26, 35, 36, 45 or 46 between Aug.1’96 and Jul.31’97.
By comparing GLP driver crash and violation rates to those of Pre-GLP drivers
and factoring-in the rates for experienced drivers over the same period (to control
for general influences external to GLP) the evaluation was designed to address
the following main questions:
·

Has GLP reduced the rate of new driver crash involvements and severities
during the Learner stage, Novice stage, or over the entire follow-up period?

·

What effect does the GLP extended Learner stage have on the crash rate for
new drivers?

·

Has GLP improved the driving behaviour of new drivers?

The results of the evaluation showed that GLP new drivers had lower crash rates
than pre-GLP new drivers but all of the effect was concentrated in the Learner
stage and could be explained simply by the extension of this stage with its
enhanced restrictions.

The fact that GLP new drivers had significantly lower
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moving violation rates than their pre-GLP counterparts was, however, suggestive
of an improvement in safe driving behaviour. A thorough evaluation of the most
recent results is in progress.
3.2.1.2 Evaluating the Intersection Safety Camera Program (ISC)
Regression to the mean is a problem that especially besets programs such as ISC
where the identification of target intersections is based on relatively short-term
crash histories. If a location is selected for treatment primarily because it currently
has a high associated crash rate, then the expectation for the next year (following
treatment) would be for a lower rate regardless of how effective the treatment
actually was.
If ICBC were to institute a simple “before-and-after” comparison of collision
counts, there would be no way to separate the program impact from the
regression-to-the-mean effect, which would have occurred in any event.

The

solution was either to utilize a long pre-program crash history (time series) or to
make use of a conditional process known as Empirical Bayesian (EB) analysis.
Since ICBC has no access to reliable location-specific crash-claim data prior to
about 1997, the first option was not available. This left the EB approach.
The EB methodology considered not only the short-term history of the treatment
sites, but also the parallel experience at similar comparison sites.

These

comparison sites were chosen to be similar to the program locations based on
major geometric and traffic flow characteristics as well as geographic/jurisdictional
location. A crash prediction model was developed from these comparison sites,
and this was used to calculate an expected crash rate (i.e. one expected without
the program application) at the treatment locations in the years following
installation of the cameras. Both traffic crash and volume trends were employed
in this process, for both the comparison and treatment sites, in order to develop
an estimate for the most likely expected number of crashes at the latter after
treatment. This was then compared to the actual recorded number. The results
indicated that, for the 68 locations studied, the program probably reduced crashes
by 14%. The full evaluation report is contained in Appendix 2E of this document.
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3.2.2 Engineering Program Evaluation
3.2.2.1 Evaluating the Road Improvement Program (RIP)
Regression to the mean is also the principal problem with evaluating the RIP
where, as with ISC, the identification of target intersections is based on relatively
short-term crash histories and recent high collision counts.
The EB methodology was applied to a sample of the RIP locations in a manner
identical to that which was utilized for the ISC evaluation described above. It
considered not only the short-term history of the treatment sites, but also the
parallel experience at similar comparison sites. These comparison sites were
chosen to be similar to the treatment sites.

A crash prediction model was

developed from these comparison sites, and this was used to calculate an
expected crash rate (i.e. one expected without the road improvement) at the
treatment locations in the years following the improvements. Both traffic crash
and volume trends were employed in this process, for each of the comparison and
treatment sites, in order to develop an estimate for the most likely expected
number of crashes at the latter after treatment. This was then compared to the
actual recorded number.
A total of 31 RIP sites were included in the 2001 evaluation and the results of the
EB analysis indicated an average benefit/cost of 4.7 to 1 at the intersections that
were evaluated. The full evaluation report is provided in Appendix 2F of this
document.

3.2.3 Education Program Evaluation
The Ference Weicker assessment of ICBC’s evaluation processes (see Appendix
2A, section 5.2) concludes that ICBC’s evaluation processes are comparable or
superior to the processes employed in other jurisdictions.

Nevertheless,

evaluating road safety education programs is an extremely complex and difficult
task. Although ICBC has evaluated the results of Enforcement Support and Road
Improvement strategies, the specific claims cost reduction results of Education
and Awareness strategies have not been evaluated. ICBC records all important
program resource inputs and activity outputs, and, where possible, monitors
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critical intermediate indicators having to do with information retention and attitude
or behaviour change on the part of recipients. But determining how learning
ultimately impacts crash-claim occurrence, independent of a host of other
intervening factors, is not currently an achievable goal.
An example is curriculum programs for schools.

ICBC provides curricular

materials for all grade levels. To conduct an evaluation, ICBC would have to
provide materials to some but not all schools, then conduct a long-term study to
determine whether students attending schools that taught ICBC’s road safety
programs were safer drivers than students attending schools that did not use
ICBC’s road safety programs. The evaluation design would be complicated by the
fact that road safety education will be a mandatory learning outcome, beginning in
September, 2004.

ICBC would therefore have to reach agreement with the

Ministry of Education that a certain group of schools would not teach road safety;
which is probably not feasible. In any event, since the age at which relevant
educational influence first occurs is not known, a 14-year long-term study would
be needed to follow students from age 5 to 18.
Although the evaluation of programs designed to produce long-term attitudinal
and behavioural changes is extremely difficult, there is evidence that these
programs

produce

long-term

benefits

when

combined

with

high-profile

enforcement. An example is the CounterAttack program. BC’s CounterAttack
program has been operating for more than 20 years. Attitudes towards drinking
and driving have clearly shifted; it is no longer socially acceptable to drink and
drive. Even with this shift in attitude, more work is still needed to reduce the
incidences of impaired driving crashes. While the percentage of all traffic crash
fatalities that result from drinking-driving has declined from nearly 50% in 1984 to
24% in 2002, the 24% is still unacceptable.
Due to these measurement challenges, ICBC reviews intermediate success
indicators for the Education and Awareness programs.

For example, the

SpeedWatch program relies on volunteer efforts to encourage safe driving
behaviours in residential neighbourhoods. It is not possible to measure the claims
reduction results of the program; however, ICBC tracks the volunteer hours
devoted to the programs and the average speeds of vehicles tracked by the
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speed display boards.

These provide indicators that speeds are impacted

positively by SpeedWatch.

3.3 Auto Crime Prevention Evaluation
Whereas the factors that impact road safety are relatively well-understood, those
that affect auto crime are not. So, while crash prevention program evaluations can
account for a number of robust external factors such as the economy, weather,
driver/vehicle population etc., local auto crime numbers can change substantially
over short periods with little apparent influence from program activity. This may be
largely because auto crimes are perpetrated by a small number of individuals who
move about from jurisdiction to jurisdiction and also engage in other crimes for
which they may be temporarily taken off the street.
All of this makes inter-jurisdictional comparisons of questionable merit since they
are not necessarily independent and do not account for all influencing factors.
Thus evaluations of programs (such as the Bait Car Pilot Project) that initially
operate in one or a few jurisdictions are difficult to assess in terms of what is
happening with auto crime elsewhere. To date the effect of the Bait Car Pilot
Project has been examined solely from an intra-jurisdictional, before-and-after
approach. This methodology assumes that whatever external factors influence
vehicle theft are operating at about the same extent in individual jurisdictions
during several prior years as well as during the program. Auto-regressive timeseries models have been used to define monthly (seasonal) trends from before
the intervention and then projected the resulting model forward in time to give an
“expected” trend for the period covered by the program. The difference between
the expected and the actual level of theft represents the potential program impact.
The experience in other jurisdictions over the same period suggests that other
factors may be at work. Appendix 2G contains the results of this exercise for the
Bait Car Pilot Project.
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4

Overall Program Evaluation

4.1 Overall Road Safety Program Benefit Estimation
In addition to the individual program evaluations discussed in the previous
section, ICBC has also assessed the overall impact of road safety programs on
crashes. This process is described in the following section.

4.1.1 Road Safety Program Benefit Estimation Process
All of the major road safety initiatives that are currently in operation were first
implemented between 1996 and 2000. In 2002 a detailed assessment was made
of the contribution of each program to the whole road safety effort, and the benefit
of the entire suite of programs to ICBC was estimated.
Each individual road safety program had its own evaluation design process and
results that arose from it. Unfortunately, the need to establish “cause-and-effect”
means that most of these evaluations are specific to individual locations, time
periods or sub-populations of drivers and could not easily be generalized to an
annual effect in BC as a whole.
Thus the first task, using 1996-2000 data from when these evaluations were
relatively recent, was to expand the individual program impacts to a provincial
level. This was done by estimating the ratio of the collision data set employed for
each evaluation to the total annual crash population. For example, the effect of
speed control programs was assessed on the basis of changes in ambulance callout during daytime hours to differentiate them from coincident drinking-driving
programs that also impact high-severity events, but mostly at night. The effects
were then factored-up to a full 24-hour level by assuming the negligible impact of
speed programs at night when radar-based enforcement is essentially nonexistent.
However, once the programs began to overlap (i.e. several different programs all
affecting the same types of crashes) it became virtually impossible to separate the
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effects. At this point it was necessary to use the interim outcome measures in
order to judge whether or not the programs were still producing the desired
driving-environment effects, and, if they were, to retain the last available global
effectiveness estimates.
The individual program effects could be summed to obtain a total count. However,
this effect-expansion process did not fully account for all the potential overlap
between programs and thus the sum of the individual program evaluations would
most likely have been greater than the actual net effect on crashes. And the only
place where this true effect could be defined was from the record of ICBC claims.
So the next step in the process was to model the pre-program monthly claim
counts together with the “external” factors mentioned earlier and project estimated
monthly totals past program implementation to represent the levels expected were
no safety programs to exist. The actual recorded claim counts were then
subtracted from the expected claim counts in order to establish the size of the net
effect. At the same time the road safety programs were implemented, programs
were implemented to improve the cost-effectiveness of claims handling
processes. The approved benefits of these programs were subtracted from the
net effect.
Finally, ICBC compared the summed individually-calculated program effects with
the available amount derived from the modeling process and then scaled the
individual program effects accordingly so that they added to the appropriate total.
The last stage involved converting the crash reduction effects for each program
into cost savings using the applicable average incurred claim costs per fatal, injury
and material-damage-only event.
This assessment of the effectiveness and benefit of the road safety initiatives
brought together all the individual evaluation studies and subsequent monitoring
of driver behaviour measures. The assessment also included the construction
and analysis of a complex model containing claim counts, safety program
resource levels, weather, economic factors and vehicle/driver growth patterns. As
described above, the total impact calculated from summing the estimated
individual program effects was then compared with the difference between
expected and actual claim counts obtained from the model for each year from
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1997 to 2000. The results were reasonably compatible, and the benefits were
calculated from the lesser of the two outcomes.
Using data models to project past experience onto current reality has a practical
limitation.

Once prediction extends beyond two years or so, the uncertainty

associated with the prediction increases beyond an acceptable level. The error
associated with the claim trend projection of ICBC’s models increased
exponentially beyond the time when the major enforcement program evaluations
were completed (1998). Because of this and significant program changes in 2001
(e.g. photo radar cancellation), the above process was not extended to 2001-03.
But since 2000, tracking of annual fatality rates, injured claimant rates and total
crash-claim rates has continued, as has the measurement of vehicular speeds
and drinking-driving exposure. Development is progressing on new models that
will estimate the proportion of crash-claims that involve speeding and/or alcohol
use.
The estimation of overall effects and benefits attributable to road safety programs
during 1997 to 2000 is reported in detail in Appendix 2I.

4.1.2 Road Safety Benefit/Cost Analysis
The process described above produced the following estimated benefits for the
entire suite of road safety programs:
ICBC’s total costs for traffic safety management and

$274M

education programs, 1997 through 2000
Total estimated claims reduction benefits, 1997 through 2000

$332M- $402M

Net benefit range

$58M - $128M

The results above represent a snapshot of a four year period and therefore cannot
be used when reviewing the effectiveness of individual programs. For example,
the chart includes one-time development costs for programs that were not fully
implemented during this period and were therefore not realizing full benefits
(Intersection Safety Camera and Graduated Licensing Programs) and excludes
the development costs of programs that were implemented before this time period
(Photo Radar).
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4.1.3 Road Safety High Level Indicators
ICBC also monitors high-level indicators to review trends in traffic crash deaths
and injuries in BC. The following tables review overall crash and claim numbers
for the past several years.
Figure 2 represents trends in the frequency (counts per 100 insured vehicles) of
bodily injury claims and no-fault accident and death benefit injury claims. Prior to
mid-1996 both trends were rising but subsequent to that point both have been
falling steadily. Mid-1996 was when the implementation of the major road safety
programs commenced and, with Intersection Safety Cameras, Road Improvement
and Graduated Licensing, these have continued to expand through 2003.
Figure 3 shows how casualty-producing crashes were increasing continually
between 1971 (when records are first available) and 1995-96. Since 1996 the
trend has flattened-out and even exhibits a possible decrease. Previous shortterm stabilizations have corresponded with such events as the 1982-85 economic
recession but nothing akin to the current 7-year pattern has occurred in the
previous 25 years.
These trends are not presented as proof of road safety program effectiveness but
as an indication of the continuance of effect beyond 2000, the last year for which
a reliable overall assessment could be prepared.
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Figure 2.2
Bodily Injury and No Fault Accident Benefits Claims Frequency
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Figure 2.3
Fatal and Injury Crashes Reported to ICBC
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Finally, Figure 4 shows how traffic fatality rates have changed in all Canadian
provinces between the periods 1990-1995 and 1996-2002. Using Transport
Canada published fatality rate data, it can be seen that BC has experienced a
27% decline – second only to Quebec at 28%. No other provinces have achieved
this level of improvement.

Figure 2.4
Fatality Rate Changes in Canadian Provinces
Change in Fatality Rate (per 10K reg.vehs.) between 19901995 & 1996-2002 from Transport Canada data
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4.2 Auto Crime Prevention – Overall Benefits
ICBC has conducted evaluations of individual Auto Crime Prevention programs,
and is planning an assessment of the overall impact of the programs on Auto
Crime.

ICBC staff are currently meeting with external research experts to

determine the optimum evaluation methodology and will complete a measurement
plan by the end of 2004. The evaluation will be conducted in 2005.
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4.3 Fraud Prevention – Overall Benefits
The overall benefit of ICBC’s Fraud Prevention program was evaluated recently,
demonstrating an excellent return on investment.

The programs generate

financial returns both from direct reductions in claim severities and long term fraud
deterrence. See Appendix 2H for the evaluation of fraud deterrence savings
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APPENDIX 2A – Assessment of Investment
Decision and Evaluation Processes Used for
the Road Safety and Loss Management
Programs of ICBC (Ference Weicker &
Company, Human Factors North Inc.)
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PROCESSES USED FOR THE ROAD SAFETY AND LOSS
MANAGEMENT PROGRAMS OF ICBC
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June 15, 2004

Ference Weicker & Company
Management Consultants

Ference
W&eicker
Company
EXECUTIVE SUMMARY
Purpose of Assignment
ICBC commissioned this report in response to item 2.4.4 in the BC Utilities Commission’s 2004
decision on ICBC’s revenue requirements, which reads as follows: “ICBC has provided some
evidence concerning its Road Safety and Loss Management Programs. The Commission would
like to see additional evidence on ICBC’s process to determine the effectiveness of these
programs. For example, criteria for investment, monitoring programs for effectiveness, etc.”
This report reviews ICBC’s investment decision and evaluation processes for its Road Safety
and Loss Management Programs.

Method of Study
To undertake the assignment, we conducted a review of ICBC’s existing process for selecting
and investing in effective road safety and loss management programs. We also reviewed
previous assessments and evaluations of ICBC’s road safety and loss management programs,
including the results of a previous assignment whereby Ference Weicker & Company in
consortium with Human Factors North conducted an independent examination of all evaluations
of ICBC road safety programs. In addition, we conducted a comparison of ICBC’s process for
selecting and evaluating road safety and loss management programs with eight other
jurisdictions in North America.
The body of the report identifies challenges in selecting and evaluating effective road safety and
loss management programs, lists the strengths and weaknesses of ICBC’s processes in this
regard, and provides suggestions for improvements that would help ICBC to better meet those
challenges.

Conclusions
Our key conclusions are as follows:
Selection and Investment Decisions
Overall, ICBC employs more comprehensive and rigorous processes for selecting and investing
in effective road safety and loss management programs than most other jurisdictions.
1.

Compared to other jurisdictions, ICBC has a more comprehensive database of collisions
because it is based on claims, which are almost fully reported for all crash-involved
drivers living in B.C., whereas other jurisdictions rely on reports only for collisions
attended by the police.

2.

Police attend fatal and serious injury collisions in B.C., but do not attend most minor
injury and property damage collisions. Innovative work has allowed ICBC to use claims
in program selection and evaluation and evaluation processes. However, this ability is
restricted by limited data on crash causation and crash type.
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3.

Overall, ICBC uses excellent problem identification practices. In comparison to many
provincial and state jurisdictions, ICBC is hampered by the lack of crash causation data,
but offsets this problem to some degree through the use of its comprehensive claims
database.

4.

ICBC employs best practices by bringing together key agencies in committees to identify
and implement road safety strategies.

5.

ICBC uses more rigorous and conservative investment decision methodologies than all
other jurisdictions investigated for its safety engineering programs. Only about one half
of the other jurisdictions investigated routinely estimate the benefit and costs before the
decision is made to proceed with an engineering project. For those jurisdictions that do
determine the benefit cost ratio of specific projects, the minimum benefit cost ratio to
justify investment ranges from 1 to 2 which is considerably less than the minimum
benefit cost ratio of 3 used by ICBC for road improvement projects.

6.

ICBC also uses more rigorous decision processes for its enforcement programs than the
other jurisdictions contacted. All large projects/programs require a minimum estimated
benefit cost ratio of 2. Most other jurisdictions do not estimate both the benefits and
costs (i.e. rely primarily on estimated reduction in crashes) and have not established a
minimum benefit/cost ratio for their enforcement road safety programs and projects.

7.

Compared to the jurisdictions contacted, ICBC uses similar decision processes for its
education programs.

Evaluation of Road Safety and Loss Management Programs
ICBC is a trendsetter in evaluating road safety and loss management programmes. Some
specific examples where ICBC’s evaluation practices comply with best practices and are
superior to typical evaluation practices of most other jurisdictions are the use of the state of the
art empirical Bayes methodology for doing before–after evaluations of road safety programs and
the innovative use of claims data for the evaluation. ICBC also conducts more evaluations and
devotes significantly more resources to conducting evaluations of its programs than most other
jurisdictions.
Investment in Road Safety and Loss Management Programs
The amount invested per capita (i.e. Canadian dollars per person) in road safety and loss
management programs in BC is about the same as the average amount invested per capita at
the provincial/state level in the other eight jurisdictions investigated for which comparable data
was available.
1.

The amount invested in road safety programs per capita in BC in 2003 was $8.59, which
is slightly less than the average of $9.46 per capita invested by the other jurisdictions
that were able to provide comparable data.

2.

With respect to different types of road safety programs, BC has invested more in
enhanced enforcement programs, and less in education and awareness programs as
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well as engineering safety programs than the average per capita investment by the other
jurisdictions investigated.
3.

The per capita annual expenditures of $1.82 by ICBC on fraud prevention programs
(excluding auto crime) is slightly higher than the average of $1.54 spent per capita by
the three public automobile insurance corporations investigated in Saskatchewan,
Manitoba and Quebec.
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BACKGROUND

ICBC commissioned this report in response to item 2.4.4 in the BC Utilities Commission’s 2004
decision on ICBC’s revenue requirements, which reads as follows: “ICBC has provided some
evidence concerning its Road Safety and Loss Management Programs. The Commission would
like to see additional evidence on ICBC’s process to determine the effectiveness of these
programs. For example, criteria for investment, monitoring programs for effectiveness, etc.”.
This report reviews ICBC’s investment decision and evaluation processes regarding its Road
Safety and Loss Management Programs. The key steps employed to undertake the assignment
included the following:
1.

Review ICBC’s existing process for selecting and investing in effective road safety and
loss management programs.

2.

Review previous assessments and evaluations of ICBC’s road safety and loss
management programs and processes.

3.

Examine ICBC’s governance process as it relates to road safety and loss management
programs.

4.

Compare ICBC’s process for selecting and evaluating road safety and loss management
programs with the following eight other leading jurisdictions in North America: Alberta,
Saskatchewan, Manitoba, Ontario, Quebec, Florida, Maryland and California.

5.

Compare ICBC’s process for selecting and evaluating road safety and loss management
programs with known practices of other jurisdictions based on the experience and
previous studies of the project team.

6.

Assess the challenges of measuring road safety and loss management programs in
general and in British Columbia specifically.

7.

Develop conclusions regarding ICBC’s process for selecting and investing in road safety
and loss management programs.

The assignment was conducted by Ference Weicker & Company in consortium with Human
Factors North. A related assignment was previously undertaken by Ference Weicker &
Company in consortium with Human Factors North to assess the evaluations of all major ICBC
road safety programs in BC on behalf of ICBC.
The next chapter of the report provides a brief overview of ICBC’s road safety and loss
management programs. Chapter 3 compares ICBC’s investment levels in road safety and loss
management programs with other jurisdictions. Chapter 4 contains an assessment of ICBC’s
selection and investment decision processes while Chapter 5 assesses ICBC’s evaluation
procedures. The last chapter summarizes ICBC’s strengths and areas for improvement with
regard to the selection and evaluation of road safety and loss management programs.
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OVERVIEW OF ICBC ROAD SAFETY AND LOSS MANAGEMENT PROGRAMS

ICBC’s road safety, auto crime prevention and fraud prevention programs share a common
objective of reducing claim costs.
2.1

Road Safety Programs

ICBC’s road safety programs are categorized as follows:
1.

Enforcement – support for enhanced traffic law enforcement (e.g. CounterAttack
Roadchecks, Intersection Safety Cameras) and regulatory programs (e.g. Graduated
Licensing).

2.

Engineering – sharing the costs of safety-related road improvements and providing
engineering tools to improve the safety of new road design.

3.

Education – providing curricular materials for schools and supporting community
involvement programs to raise awareness of road safety issues.

2.2

Auto Crime Prevention Programs

ICBC’s auto crime prevention programs provide funding for enhanced auto crime law
enforcement and educate motorists on how to protect themselves from becoming victims of auto
crime.
2.3

Fraud Prevention Programs

ICBC’s fraud prevention programs target bodily injury and material damage claims fraud,
insurance premium fraud, and driver licensing fraud.
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COMPARISON OF INVESTMENT LEVELS

This chapter compares ICBC’s investment levels in road safety and loss management programs
with other jurisdictions.
3.1

ICBC Program Costs

ICBC’s recent investment in road safety and loss management programs has ranged from $30
million to $60 million annually. ICBC’s 2003 investment was compared with the investments
made by other jurisdictions. As indicated in Table 3.1, the 2003 investment in road safety and
loss management programs by ICBC was $38 million.
Table 3.1
ICBC Road Safety & Loss Management Expenses in 2003
Programs
Enforcement Support
Road Improvement Strategies
Education and Awareness Strategies
Auto Crime Prevention Strategies
Fraud Prevention Strategies
Research and Administration
Total

Expenses ($000’s)
$8,923
9,879
5,101
3,945
7,570
2,668
$38,086

In addition to ICBC, the BC Ministry of Transportation (MoT) invests approximately $5 million
per year in highway improvements specifically focused on improving road safety.
3.2

Comparison of Programs and Investment with Other Jurisdictions

To compare the types of road safety and loss management programs undertaken in BC and
investment in these programs, we selected the following eight provinces and US states for a
comparative analysis: Alberta, Saskatchewan, Manitoba, Ontario, Quebec, California, Maryland
and Florida. The criterion for selecting these jurisdictions is that they consist of some of the
leading jurisdictions (i.e. undertake the most comprehensive and extensive activities) in North
America with regard to the implementation of road safety and loss management programs.
Ference Weicker & Company conducted telephone interviews with representatives in each of
the eight jurisdictions to determine the types of road safety and loss management programs
undertaken and the level of investment in these programs at the state/provincial level. The
following paragraphs summarize the results of the inter-jurisdictional survey with regard to road
safety and loss management programs undertaken in each jurisdiction.
3.2.1 Comparison of Road Safety Programs and Investments in Other Jurisdictions
Overall, the amount invested per capita (Canadian dollars per person) in road safety programs
in BC is about the same as the average amount invested at the provincial/state level in the other
jurisdictions investigated for which comparable data was available. As indicated in Table 3.2,
the amount invested in road safety programs per capita in BC in 2003 was $8.59 compared to
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the average of $9.46 per capita invested by the five other jurisdictions that were able to provide
comparable data. The median investment by the other jurisdictions is $8.10.
Table 3.2
Inter-jurisdictional Comparison of Investment in Road Safety Programs in 2003
$14.00
$12.00
$10.00
$8.00
$6.00
$4.00
$2.00
$0.00

Man.

Maryland

BC

Florida

Sask.

Cal.

The investments indicated in Table 3.2 consist of enforcement, engineering and education and
awareness programs including programs dealing with auto theft. The investments in Table 3.2
include primarily the investments made at the state/province wide by provincial/state
government transportation departments and public insurance corporations, if applicable. Table
3.2 does not include investments made by licensing authorities in any jurisdiction, including BC,
for activities such as graduated licensing programs or driver sanctions because it is difficult to
separate out the costs for these initiatives from the regular licensing activities of these
organizations. Table 3.2 also does not include investments by municipal or regional
organizations such as funding of police forces for regular traffic safety enforcement or
intersection safety cameras. Therefore, the comparisons provided in Table 3.2 should be
viewed only as indicative of the approximate level of investment by some key agencies and
should not be viewed as an exhaustive analysis of the total investment devoted to road safety
programs in each jurisdiction.
3.2.1.1 Road Safety Education and Awareness Programs
As indicated in Table 3.3, the amount invested per capita in education and awareness programs
regarding road safety in BC is $1.29, which is slightly less than the average of $1.64 per capita
invested at the state/provincial level by the other eight jurisdictions investigated. The median
investment by the other jurisdictions is $0.95.
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Table 3.3
Inter-jurisdictional Comparison of Investment in Education and Awareness Programs

$5.00
$4.50
$4.00
$3.50
$3.00
$2.50
$2.00
$1.50
$1.00
$0.50
$0.00

Sask.

Man.

BC

Maryland Alberta

Cal.

Quebec

Florida

Ontario

As indicated in Table 3.4, there exists considerable similarity between the target groups and
types of education and awareness activities undertaken by ICBC and the other jurisdictions
investigated. The most prevalent types of education and awareness activities undertaken by
the jurisdictions investigated included programs focussing on child safety, youth, impaired
driving, seat belts and driver education.
Table 3.4
Inter-jurisdictional Comparison of Education and Awareness Activities
Location
BC
Sask.
Man.
Quebec
Alberta
Ontario
Florida
Maryland
California

Child
Safety
ü
ü
ü
ü
ü
ü
ü
ü
ü

Youth
ü
ü
ü
ü
ü
ü
ü
ü
ü

Impaired
Driving
ü
ü
ü
ü
ü
ü
ü
ü
ü

Designated
Driver
ü
ü
ü
ü
ü
ü

Auto
Theft
ü
ü
ü

Mature
Driver
ü
ü

Seat
Belts
ü
ü
ü

ü
ü
ü

ü
ü
ü
ü
ü

ü
ü
ü

Driver
Education
ü
ü
ü
ü
ü
ü
ü
ü
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3.2.1.2 Enforcement and Regulatory Programs
As indicated in Table 3.5, the amount invested per capita in enforcement-related and regulatory
programs regarding road safety in BC is $2.14, which is considerably more than the average of
$1.30 per capita invested at the state/provincial level by the other eight jurisdictions
investigated. The median investment by the other jurisdictions is $0.74.
Table 3.5
Inter-jurisdictional Comparison of Investment in Enforcement Programs in 2003

$3.00
$2.50
$2.00
$1.50
$1.00
$0.50
$0.00

Cal.

BC

Sask.

Florida

Man.

Maryland

Ontario

As indicated in Table 3.6, the enforcement activities undertaken in BC are similar to that
conducted in other jurisdictions. Most jurisdictions have enhanced enforcement programs to
supplement the regular police force activities devoted to traffic enforcement. The most
prevalent form of enhanced enforcement in these jurisdictions consists of impaired driving
enforcement programs. As indicated in Table 3.6, all jurisdictions except BC have an ignition
interlock program and a mandatory rehabilitation program for impaired drivers.
Table 3.6
Inter-jurisdictional Comparison of Enforcement and Regulatory Programs
Jurisdiction
BC
Sask
Man
Quebec
Alberta
Ontario
Florida
Maryland
California

Enhanced
police
enforcement
ü
ü
ü
ü
ü
ü
ü

Photo
radar

ü
ü

ü

Red light
cameras
ü
ü
ü
ü
ü
ü
ü
ü

Rehab
program
ü
ü
ü
ü
ü
ü
ü
ü

Ignition
interlock
ü
ü
ü
ü
ü
ü
ü
ü

Graduated
licensing
ü
ü
ü
ü
ü
ü
ü
ü
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3.2.1.3 Engineering Programs
As indicated in Table 3.7 the amount invested per capita in engineering programs focused on
road safety in BC is $3.57 including ICBC funding and the BC Ministry of Transportation funding
devoted specifically to safety projects. This is considerably less than the average of $5.19 per
capita invested at the state/provincial level by the other jurisdictions investigated for which
comparable data was available. The median investment by the other jurisdictions is $3.57. It is
difficult to compare safety engineering investments, as most jurisdictions do not isolate the costs
of the safety components of large road rehabilitation projects.
Table 3.7
Inter-jurisdictional Comparison of Investment in Engineering Programs in 2003
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Most of the jurisdictions investigated devote the majority of their funding to specific road
improvements that enhance road safety. Some jurisdictions also provide a limited amount of
funding for traffic planning, management and traffic monitoring activities.
3.2.2

Comparison of Fraud Prevention Programs and Investments in Other Jurisdictions

A very limited comparative analysis was undertaken of fraud prevention programs because only
three other jurisdictions have public automobile insurance corporations: Saskatchewan,
Manitoba and Quebec. The type of fraud prevention programs undertaken by ICBC are similar
to or more extensive than the other jurisdictions investigated. In addition, the per capita annual
expenditures of $1.82 by ICBC on fraud prevention programs (excluding auto crime) is only
slightly higher than the average of $1.54 spent per capita by the three public automobile
insurance corporations investigated.

Page 7

Ference
W&eicker
Company
4

PROGRAM SELECTION AND APPROVAL PROCESS

4.1

ICBC Selection and Approval Process

ICBC staff analyze claim data to identify specific problem areas. This includes a review of when
and where incidents are occurring, demographics of individuals involved in the incidents, and
available causal factor data. Potential solutions are then identified.
Ideas for new road safety and loss management programs come from many sources. Programs
that have been implemented successfully in other jurisdictions are identified through literature
reviews, conference proceedings, and networking with professionals around the world. Ideas
are also received from ICBC’s staff, community groups, and individuals.
ICBC staff conduct a preliminary review to determine if there appears to be merit in pursuing a
potential solution. ICBC staff then prepare business cases. A formal business case is required
for new programs with estimated costs of $500,000 or greater. These business cases are
reviewed by ICBC’s Measuring and Monitoring Committee, then forwarded to ICBC’s Executive
for review and approval.
4.2

Comparison of Road Safety Selection and Investment Process with Best Practice
and Other Jurisdictions

An effective road safety management selection and investment process requires a number of
steps:
·
·
·
·
·
·

Assembly and linking of comprehensive driver record, vehicle, crash, traffic volume and
highway geometric databases for a number of years
Problem identification using these databases
Strategy identification based on the problems identified, consultation with key partners
and review of successful programs implemented in other jurisdictions
Scientifically-based program development
Estimation of anticipated cost-benefits and target claims/crash reductions
Scientifically-based selection of target groups and locations

Best practice, typical practice in other Canadian and U.S. jurisdictions, and how ICBC practice
compares in each of these areas is further discussed below.
4.2.1

Databases

Best Practice
Ideally, an agency with the responsibility of managing road safety would have access to key
data bases which could be linked in order to allow identification of problem areas and selection
of project sites. The databases needed for road safety programs are:
·
·

Accurate, consistent, crash reports on all property damage, injury and fatal crashes
Vehicle registration data, including registered owner crash history
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·

Licensed driver data, including crash and conviction history that is linkable to the
vehicles involved.

The additional databases needed for engineering programs are:
·
·

Traffic volume counts at intersections and along road sections
Regularly updated and comprehensive road geometric descriptions of all the locations in
the network

The crash record database provides information on the attributes (e.g. driver demographics,
driver action, driver condition, vehicle, road, manoeuvre etc) of a crash. The other four
databases provide the information that allows agencies to determine the degree of risk relative
to the exposed population, and to determine whether a high number of crashes is associated
with particular attributes simply because these are frequently present (e.g. sober drivers, dry
roads, high volume intersections, passenger cars,) or because there is a higher than average
degree of risk associated with that attribute (e.g. no seatbelt, wet roads, sharp curves,
motorcycles, teen-age drivers). Once exposure is considered, it is found for example that drunk
drivers and inexperienced drivers have a higher likelihood than sober or experienced drivers of
being in a crash. Similarly, per vehicle-km driven, crashes are more likely to occur on wet roads
and at sharp curves than on dry straight roads. Countermeasures are more likely to be effective
for high-risk drivers, environments and crash locations.
Typical Practice
Typically, U.S. states and Canadian provinces have all five types of database. However, their
comprehensiveness varies widely, as does the ability to link them in order to carry out problem
identification. Many jurisdictions are experiencing a decline in police reporting, and a reduction
in resources allocated to traffic volume counts. A number of municipal jurisdictions (e.g. in
Ontario) have moved to self-reporting of property damage crashes, with a consequent decline in
information on crash causes and location.
Like B.C., other jurisdictions have better information on location in urban as opposed to rural
areas. Often accidents will be indicated as occurring at an intersection or interchange because
that is the nearest convenient identifiable feature. Location information is being improved
through the use of a geographic information system in police cars. Several U.S. states are
currently using this and Ontario is considering it. The City of Toronto, Region of Durham, and
City of Winnipeg, like ICBC with its claims data, are using geo-coding based on addresses for
their crash records.
Traffic volume counts needed for problem identification and selection of engineering project
sites are often outdated, incomplete and very often not systematically stored in a centralized
database but found in various project files within the agencies. Road geometric descriptions are
often lacking in key elements such as attributes of intersections (e.g. signalization) and
interchanges (type, ramp configuration, etc.), cross-section (e.g. median presence) and
alignment (horizontal curves,).
A major problem with linking databases, for the purpose of determining locations with higher
numbers of crash than expected, is that a uniform reference identifier is almost unheard of. Due
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to recent changes this is now available in some jurisdictions (e.g., Ontario, in the City of
Toronto, Iowa State DOT, Regional municipalities of York, Durham and Halton).
How ICBC Practice Compares
A particular strength is that ICBC knows about almost every crash that happens in BC, unlike
other jurisdictions. However, because of the low level of police reporting of crashes (overall
about 15%), ICBC can make only limited use of the police reported collision database (TAS). To
supplement TAS, ICBC has completed a process of modifying its claims reporting, in particular
with regard to obtaining a count of crashes and identifying their location, using geo-coding of
addresses, to provide a better basis for cost-benefit analysis of road safety countermeasures.
The current goal for the RCMP is to report all injury and fatal crashes. This is not the case for
local police forces however, who vary greatly in the percent of crashes reported.
ICBC maintains the driver licensing and the vehicle identification databases, while the BC
Ministry of Transportation (MoT) maintains the road geometric database. Traffic volume counts
are not available in a single database. Different jurisdictions have their own traffic volume
counts and some have hard copies rather than an electronic database.
Compared to other jurisdictions, ICBC has a more comprehensive database of collisions,
because it is based on claims, which are fully reported for all drivers living in B.C., involved in
crashes. Police reporting is low; nonetheless innovative work has allowed ICBC to use claims to
locate crash black spots. Data on crash causation are more limited.
4.2.2

Problem Identification

Best Practice
Comprehensive information about crashes is needed to identify the priority problems. This
includes information on the people involved in crashes, their driving behaviours, and where and
when crashes are occurring. Best practice is to link all the required databases. A number of US
states have centralized, linked databases which they use for problem identification.
Typical Practice
Problem identification using the crash record database alone is typically done. For example,
Transport Canada uses TRAID (Traffic Accident Information Database) to produce reports such
as Road Safety in Canada – 2000. The database is an amalgamation of police reports from
across Canada. The report makes problem identification statements such as “40 percent of
Canadians killed had not buckled up” and “two-thirds of fatal collisions occurred on rural roads”.
The limitation, of course, with statements such as the last one is that it does not account for
exposure. Thus, for example, it is not possible to know if many crashes occur on rural roads
simply because so much driving is done there, or because rural roads are riskier to drive on.
At the provincial level, Ontario, for example, produces the Ontario Road Safety Annual Report,
which uses the provincial database of police crash reports to make statements similar to the
ones made on the basis of TRAID. In the U.S., a problem identification program called IMPACT
is now used in a number of U.S. states.
Traffic volume databases and highway geometry databases are less likely to be used at this
stage. Even Transport Canada in its development of Vision 2010, with targets for crash
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reductions, has not used exposure to determine the degree to which risk is related to exposure.
Exposure is important for determining which drivers, vehicles and road sections are at highest
risk. For example, studies of driver age show higher risks per kilometre travelled for younger
and older drivers. This has led to programs, such as graduated licensing, targeted to these
drivers. Similarly, good problem identification practice requires a comparison of crash
frequencies for a given traffic volume for roads with specific design features and traffic control
devices. Without exposure information one would conclude that the most important crashes to
treat would be those that happen to middle-aged drivers in clear weather on roads with high
design standards, since these are the most frequent.
How ICBC Practice Compares
ICBC uses both police attended crash records (TAS) and ICBC crash records to identify
problem areas for the province, within each region and within communities. ICBC has excellent
data on the drivers and vehicles involved in crashes. Causes of crashes and crash types (e.g.
run-off-road, rear-end) are not available in claims data, restricting the ability to identify these
problem areas.
The police only attend the most serious crashes and these crashes are not representative of all
crashes; therefore, the crash causes assigned by the police cannot be extrapolated to all
crashes. ICBC is currently conducting a research project to predict major collision causes on
the basis of claims data, but this will only model two major causes (speeding and impaired
driving) and will only provide a portion of the collision information required for effective
diagnosis. It will not, for example, provide guidance on crucial pieces of information for
diagnosis such as impact type and apparent driver action.
ICBC crash records can identify the specific location of approximately 49% of crashes on
highways and 74% of crashes on all other roads. As many motorists are unaware of their exact
location on highways, particularly in rural areas, specific location data are often not available.
The lack of specific location data makes it difficult to screen the high crash locations.
ICBC staff use both police crash data and ICBC data to analyze problems that can be
addressed with pubic education programs. Overall, ICBC’s problem identification processes
compare favourably with processes used other jurisdictions. ICBC offsets the police reporting
issue to some degree through the use of its comprehensive claims database. In addition, ICBC
supplements the available data with survey information (e.g. Nighttime Drinking Driving Survey;
local seat belt use surveys) to assist with problem identification.
4.2.3

Identification of Strategies in Consultation with Key Agencies

Best Practice
Ideally the agency leading the road safety program in the jurisdiction (province, state, city,
region) would bring together key agencies (Solicitor General, Ministry of Transportation,
Attorney General, Office of Superintendent of Motor Vehicles and Health) in a road safety
committee. Jurisdictional boundaries are usually such that the Ministry of Transportation has
control over the design and operations of provincial highways, the Ministry of the Attorney
General has control over enforcement, and the Ministry of Health, control over the provision of
emergency services, treatment and rehabilitation of injuries. While each of these partners has
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somewhat different goals with respect to traffic safety, their efforts are much more fruitful if coordinated by a high-level committee.
This committee would determine strategies involving education, enforcement, engineering and
emergency services approaches to address the identified problems. For example, impaired
driving which results in serious run-off-road crashes in rural areas can be addressed by a
combination of drinking-driving enforcement, shoulder-edge rumble strips, public and bar server
education and provision of better emergency care in rural areas at times these crashes are most
likely to happen. A full time co-ordinator for the committee is needed. Task teams should be
created to focus on emphasis areas, develop a quantifiable objective, an action plan, and an
evaluation plan. Task team leaders for each strategy need to feed managers with information
supporting the programs. Communication and marketing should involve the media, politicians
and the public as well as the related lobby groups.
Typical Practice
In Canada, no provinces to our knowledge have high-level co-ordinating committees, which
bring together the various agencies involved in road safety. Enforcement, licensing and
education programs tend to be adopted based on what other provinces and states are doing,
rather than based on an assessment of problem areas within the province. Within road
engineering, there is no comprehensive formalized process for safety problem identification or
reviewing the locations of all crashes to identify the best opportunities for road improvements.
Ontario funded development of such a process but it was not implemented. Instead parts of the
process are in use and there is site-by-site identification of problems, mostly in a reactive
manner(i.e. when there is a widening or resurfacing project).
Many road improvements are implemented when a site is targeted for improvement because of
capacity or maintenance issues. In other words projects are not typically safety motivated.
There is little or no interaction between those responsible for enforcement, licensing and
engineering with regard to improvements in road safety.
In the U.S., most states have a Governor’s Safety Office, which uses crash databases for
problem identification. These agencies have been leading these efforts for over 10 years in
most states. There are a number of traffic safety programs, such as seatbelt enforcement and
graduated licensing, that are funded by federal agencies, in particular National Highway Traffic
and Safety Administration, Federal Highway Administration and the Bureau of Motor Carrier
Safety. To access federal funds and to put appropriate legislation in place, a comprehensive
plan must be presented, with a target crash reduction goal, effectiveness measures, and a
detailed implementation plan. Some of the Governor’s Safety Offices work closely with the state
highway department and with the state motor vehicle registration and licensing department to
put these programs in place. There are other state DOT federally funded programs that are
also safety motivated; these are called “Highway Safety Improvement Programs (HSIP)” and
their focus is to identify sites based on their crash history and the strategies for their
improvement are mostly based on engineering measures. Most HSIP do not seek other
strategies than engineering.
There is a movement in the U.S. towards the development of integrated safety management
plans. There are some 15 states developing these comprehensive highway safety program
plans, which involve agencies integrating programs and working together.
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How ICBC Practice Compares
ICBC is clearly the leading player in road safety in B.C. and has established or participated in
both provincial and municipal committees to address road safety concerns. These committees
are actively involved in program design. ICBC is a member of the Inter-Agency Impaired
Driving Review Project, which consists of all key agencies including Office of Superintendent of
Motor Vehicles, Health, Solicitor General and Attorney General. The goal of the project is to
develop and implement a comprehensive strategy to reduce impaired driving in BC. ICBC has
also supported the Traffic Safety Committee of the BC Association of Chiefs of Police, which
has 100 members and meets two times a year to discuss existing and new road safety
initiatives. ICBC representatives sit on municipal traffic safety committees to identify local
problems and develop solutions. BC does not have a single inter-ministerial committee
responsible for road safety. However, ICBC is currently working with the Ministry of Public
Safety and Solicitor General to bring together a high-level committee of interested agencies
charged with developing co-ordinated strategies based on a comprehensive assessment of road
safety in B.C.
ICBC recently introduced the Safer Cities program, modelled on a successful initiative in
Gloucester, England. Representatives from municipal police, engineering, City Council and
community agencies develop an integrated road safety plan for the municipality. ICBC provides
data, tools and expertise to facilitate the planning process. An example of a multiple strategy
approach in the Fraser Valley Region involved a sequence of signalized intersections where
both enforcement and engineering solutions were used to try to reduce crashes.
In summary, ICBC’s practices in bringing together key agencies in committees to identify and
implement road safety strategies are superior to most other jurisdictions.
4.2.4

Development of Programs

Best Practice
Once a strategy is identified, such as increased drinking and driving enforcement or a graduated
licensing program, literature reviews should be carried out to determine how programs in other
jurisdictions have worked. Lessons learned from other jurisdictions should be applied in the
design of the programs. Where there is insufficient information, a pilot study should be
undertaken. It is also important that the road safety goals adopted by the jurisdiction are
supported by the strategies selected so that the sum of safety effectiveness of all strategies will
equal the goal.
Typical Practice
In general typical practice is to do what other jurisdictions are doing. Jurisdictions also tend to
make use of systematic reviews, such as those sponsored recently in the US by the Federal
Highway Administration, for road improvement programs, and generally for interventions to
reduce deaths and injuries to motor vehicle occupants by the Centres for Disease Control and
Prevention. Pilot studies are occasionally undertaken but are quite rare in the road safety area
because of legal issues, however, in the U.S.A. there is at the moment a greater acceptance
and support by the Federal Highway Administration with respect to performing pilot studies to
determine the effect of new or untested strategies. Ontario is currently piloting an intersection
safety camera program. Policy initiatives often begin as a result of a high level of media
attention to serious crashes. The expenditure of effort can be quite disproportionate to the size
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of the problem relative to other problems that might be addressed (e.g. several crashes in
Ontario involving flying truck wheels generated a series of legislative initiatives, yet this type of
crash represents less than 1% of truck crashes).
How ICBC Practice Compares
With respect to identification of road safety programs, particularly those related to engineering,
licensing and enforcement, literature reviews and networking with other road safety
professionals are typically carried out for major programs to determine how programs in other
jurisdictions have worked. In most cases lessons learned from other jurisdictions are applied in
the design of the programs. (One exception was allowing a reduction in the time required to
complete the learner stage for drivers in the graduated licensing program who took formal driver
education. This time discount was known to be associated with higher crash risks in other
jurisdictions (e.g. Ontario), and was subsequently demonstrated to result in higher crash rates in
B.C. as well.)
Education programs developed centrally (e.g., the curriculum for the approved driver education
program, advertising campaigns) have been based on theory or the experience in other
jurisdictions. ICBC’s Regional Loss Prevention staff work collaboratively with community
partners to develop programs that address specific local problems.
Where the benefits are uncertain after reviewing experience elsewhere, ICBC is willing to
undertake pilot studies. The Intersection Safety Camera program is an example of this. Some
examples of pilot studies in the Road Improvements program are highly reflective paint
markings and in-ground crosswalk lighting systems.
In summary, ICBC uses similar processes (such as literature reviews and pilot studies) as other
jurisdictions to develop road safety programs.
4.2.5

Estimation of Benefits and Costs

Best Practice
Before a program is selected for implementation, best practice would involve estimating cost
and benefits. Since budgets are limited, it would be ideal if an optimization process were used to
select that best combination of programs and projects to return safety benefits, and reduce
fraud and theft claims.
Typical Practice
In Canada many provinces do not have an engineering budget earmarked for safety projects
and no cost-benefits with respect to safety are calculated. With respect to major education and
licensing programs in Ontario, a business case is developed, but there is no cost-benefit
calculated nor is there a threshold value guiding investment decisions. In the U.S., there is an
allocation of federal funds for safety-motivated programs under the HSIP process. Each state
prepares the justification reports and requests the funds in accordance with the allocation, which
is proportional to the state population and miles travelled.
In the US, the Federal Highway Administration has developed a software package for prioritizing
road improvements, which is used by a number of jurisdictions. Wisconsin recently prioritized
safety programs using ratings based on their importance in improving safety and stakeholder
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ability to influence the problem. The factors were rated by representatives from various
stakeholders.
How ICBC Practice Compares
ICBC’s investment in enhanced enforcement projects requires a 2:1 in two years benefit-cost
ratio. Education programs are not subjected to benefit cost analysis; instead a number of
quantitative and qualitative criteria are used to assess the potential benefits of the program.
With respect to road engineering safety projects, all projects are evaluated using consistent
funding criteria, namely a 3:1 benefit to cost ratio to be achieved in two years. A full business
case must be presented in which costs and benefits are estimated for the proposed safety
treatments. An exception in the requirement for a full business case is made in the case of
“proven countermeasures”, which have already been established as being cost-beneficial and
are being promoted by ICBC.
This funding criterion allows for a very high rate of return for ICBC's road improvement
investments, but in doing so, curtails or restricts the level of contribution made by ICBC. Due to
the high rate of return requirement (high rate over a short return period) and the corresponding
low level of ICBC contribution, some road authorities may elect to not proceed with the safety
project or exclude ICBC since the contribution level is marginal in the overall project value.
As a result of the aggressive funding criteria, it is sometimes a challenge to achieve the annual
budget that is allocated for road improvement projects. This also means there are not a wide
variety of alternative projects from which a selection can be made and thus no opportunity to
use an optimization process which considers a variety of projects. A related issue is that the
investment must be paid off within 2 years, which means that more expensive but longer lasting
improvements, which may be more cost-effective, cannot be implemented.
As indicated in Table 4.1, ICBC uses more rigorous and conservative investment decision
methodologies than the other jurisdictions investigated for safety engineering programs. Only
about one half of the other jurisdictions investigated routinely estimate the benefit and costs
before the decision is made to proceed with an engineering project. For those jurisdictions that
do determine the benefit cost ratio of specific projects, the minimum benefit cost ratio to justify
investment ranges from 1 to 2 which is considerably less than the minimum benefit cost ratio
used by ICBC for road improvement projects. ICBC uses similar decision processes to other
jurisdictions for its education programs.
ICBC also employs more rigorous investment decision techniques for its support for
enforcement programs where all large programs require a minimum estimated 2:1 benefit cost
ratio. As indicated in Table 4.1, most other jurisdictions do not estimate both the benefits and
costs and have not established a minimum benefit/cost ratio for their non-engineering road
safety programs/projects. ICBC is similar to other jurisdictions in not estimating specific crash
reduction benefits of education programs.
Table 4.1
Decision Criteria for Road Safety Programs and Projects
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Jurisdiction
ICBC

Other
Jurisdictions
Saskatchewan
Manitoba
Quebec

Alberta

Engineering Programs
Key Decision
Minimum
Criteria
Benefit Cost
Ratio
Benefit cost ratio
3

Benefit cost
ratio, Internal
rate of return
Benefit cost ratio
for large projects
only
No formal
criteria

1
4, due to
budget
limitations
None

Enforcement and Education Programs
Decision Criteria
Minimum
Benefit Cost
Ratio
Benefit cost ratio for large
2
enforcement programs,
reduction in
crashes/claims, other
criteria
Benefit cost ratio,
reduction in
crashes/claims
No formal criteria

1–2
None

No formal criteria

None

None

Reduction in crashes

None

None

Reduction in crashes

None

California

Benefit cost
ratio, Internal
rate of return
and Payback
Reduction in
crashes and
Benefit cost ratio
sometimes
Benefit cost ratio

2

None

Maryland

Benefit cost ratio

1

Florida

Benefit cost ratio

1.5 – 2

Reduction in crashes,
Benefit cost ratio
sometimes
Reduction in collisions,
increase in awareness
Reduction in crashes

Ontario

None
None

ICBC uses only its contribution to projects as the cost, and the cost of claims reduced as the
benefit. Other agencies that assess cost-benefits for traffic safety countermeasures use
societal benefits (i.e. includes all benefits including reduced compensation for factors such as
grief and suffering and is sometimes based on willingness to pay rather than actual cost
avoidance) of injuries and fatalities, even when those agencies do not realize the benefits
themselves. Table 4.2 indicates the different values assigned to different types of accidents to
determine the benefits of road safety programs, particularly engineering programs, in the
different jurisdictions investigated. On the other side of the equation, for road improvements,
other jurisdictions are using the total cost of the improvement, rather than a partial contribution,
as is the case for ICBC.
Table 4.2
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Cost Savings for Different Types of Accidents
Used to Calculate Benefits of Road Safety Programs
Type of Unit Cost

ICBC
Other
Jurisdictions
Saskatchewan
Manitoba
Alberta
Ontario
California*

Maryland*
Florida*

Per incident
Per crash
Per crash
Per crash
Per crash
Unit costs are on a perperson basis for all injury
levels. Costs are on a per
damaged vehicle basis.
Per person for injury and
per vehicle for PDO
Per crash

Cost Savings Resulting from Reduction in:
Fatality
Injury
Property
Damage Only
(PDO)
$281,000
$24,000
$1,400
$1, 400,000
$4,000,000
$1,345,068
$6,300,000

$180,000
$100,000
$100,000
$27,000

$3,600
$2,714
$12,000
$6,000

$5,071,960

$80,465

$5,483

$4,614,644

$20,585 $3,294,028
$30,029 $284,756

$3,470

$4,112,400

$4,113

* Shown in Canadian dollars
4.2.6

Selection Issues: Target Locations and Groups

Once a program is selected, the process of selecting target locations and groups is central to
optimizing the safety impact. The following sections discuss best practice, typical practice and
how ICBC compares with respect to the selection of target locations and groups with respect to
road improvement, enforcement and licensing and education programs.
4.2.6.1 Road Improvement Program
Best Practice
Apart from State Farm, insurance companies in the other jurisdictions that were studied do not
provide funding for road improvements. Therefore, this section compares ICBC’s practices with
those of government transportation departments in other jurisdictions. Best practice requires a
systematic approach to project selection that includes four fundamental steps:
1. Reviewing crash data for the entire road network to identify potentially hazardous
locations and rank them for further investigation
2. Diagnosis of high priority sites to identify potentially correctible safety deficiencies
3. Development of countermeasures aimed at treating the deficiencies identified
4. Selection of projects that provide the most benefits for the available investment dollar
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Typical Practice
In Canada, many jurisdictions at the provincial and municipal level have some type of four-step
safety management process in place. For example, the Ministry of Transportation of Ontario
(MTO) has invested in the “Science of Highway Safety” initiative that developed state of the art
tools, procedures and methodologies for use in the various aspects of the safety management
process. Although the tools are not as yet fully applied, many parts of the MTO are using
various aspects of the tools. And several Ontario urban and regional municipalities have
followed the MTO’s lead and have developed tools for application in their specific jurisdictions.
In the US, the Federal Highway Administration is developing SafetyAnalyst, a set of software
tools for identifying problem locations, diagnosing safety issues, and for selecting and
evaluating site-specific engineering treatments. In the meantime, most U.S. jurisdictions have a
formal system in place, although the specific tools applied may be somewhat behind the state of
the art.
How ICBC Practice Compares
Network Screening and Project Selection
ICBC implements road safety engineering improvements, either through a targeted safety
program or on an individual safety project basis. Safety programs are developed by targeting a
specific safety issue and/or treatment, including the preparation of a business case to estimate
the cost-benefits of the program, which is then used to promote the program to road authority
partners. In addition local road authorities request ICBC contributions to individual safety
projects.
Best practice requires road authorities to develop a road improvement program based on
screening the entire road network to identify locations that are prime targets for safety
improvement based on the history of collisions. ICBC produces information on the high-crash
locations in cities and shares this information (including traffic volume and crash configuration
data) with local road authorities. Due to the fact that the location can be identified for only 49%
of the collisions on highways, ICBC is less able to proactively identify high-risk locations on
highways. At the moment, we understand that screening for high-risk locations on highways
has been suspended by BC MoT for several years due to funding constraints. Because of the
low reporting of collisions it is unclear how efficient the screening would be.
Diagnosis to identify potentially correctible safety deficiencies
Once the data analysis identifies potential projects, a safety study is done in which the
opportunity for improving safety is carefully investigated using diagnostic procedures that are in
accord with best practice. However, this task is becoming increasingly more difficult because of
the low number of police-attended collisions. For example, it is now rarely possible to construct
meaningful collision diagrams that are essential in applying best practices. Because the claims
database does not include crash configuration data (e.g. rear-end, head-on, right-angle),
intended manoeuvre (e.g. straight ahead, left turn, right turn) and lane location (e.g. curb lane,
passing lane) necessary to create collision diagrams alternative techniques are used to
diagnose problems. The diagnosis is not as sophisticated as what would be possible with a
more comprehensive database.
Development of road improvement solutions to treat the deficiencies
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Best practice requires the application of the best available knowledge on the most cost-effective
treatment for an identified deficiency. ICBC, as part of the safety study, investigates whether a
treatment put forward by the road authority for funding is likely to be cost-effective. ICBC also
supports proven road safety engineering solutions and have invested in ISECR (an Information
System to Estimate Crash Reduction). The system looks at engineering studies that identify the
safety benefits of specific road engineering solutions and evaluates the quality and relevance of
the study. Such a tool requires substantial maintenance to be effective and it is our
understanding that this tool was last updated quite recently, in June 2003. ICBC is now making
the tool available to road engineers in BC to assist with identification of the safest engineering
solutions.
Consistent with the dictates of best practice, other sources of information on treatment
effectiveness have also been used such as the Transportation Association of Canada’s
Geometric Design Guide and the Interactive Highway Safety Design Model developed by the
U.S. Federal Highway Administration. Also consistent with best practice, and therefore
commendable, is the “proven countermeasures” programs under which business cases for
selected, cost-effective engineering solutions (countermeasures) are developed based on a
literature review of experience elsewhere and encouragement is provided to road authorities to
implement them. Roundabouts and centre line rumble strips are example of treatments for
which business cases have been developed as a promotional tool with good effect.
Selection of projects to provide the most benefits for the available investment dollar
The proven countermeasures program, the requirement of a benefit-cost ratio of at least 3:1 to
materialize over a two-year period, and the use of a high discount rate all serve to ensure that
ICBC will obtain a high rate of return on their investment. This can be taken as a positive along
with the fact that a rational method is systematically applied to assess whether the project would
yield the desired return and to establish the required level of investment to produce that return.
Nevertheless, best practice would require the use of optimization techniques that would select a
combination of projects that would provide the most benefits for the investment dollar. In
addition, we anticipate that ICBC will experience difficulties in attracting projects with the
required 3:1 return in the near future. This situation could be addressed with more systematic
screening of all crashes occurring on the road network by road authorities.
4.2.6.2 Enforcement and Regulatory Programs
INTERSECTION SAFETY CAMERA (ISC) PROGRAM
Best Practice
Best practice requires that intersections with a history of related light running or red light running
related collisions (usually angle collisions) be identified as candidates for intersection safety
cameras. Best practice requires that other proven remedies for red light running such as
optimizing the signal change interval or the provision of exclusive left turn lights be considered
as alternatives to intersection safety cameras. Best practice also seeks to optimize the
investment by rotating cameras among several intersections.

Typical Practice
Page 19

Ference
W&eicker
Company
There are quite a variety of criteria used to select locations for cameras in actual practice. In the
Ontario program that has been piloted in several cities, intersections with a high incidence of red
light running collisions have been selected but stepped up enforcement has been used to
complement the ISC program. US jurisdictions typically select intersections with a high
incidence of red light running related collisions and several have adjusted the signal change
interval to complement their ISC program.
How ICBC Practice Compares
Camera equipment has been installed at 120 intersections. Individual police departments
selected the sites taking into account data from police-attended collisions, anecdotal police
knowledge of high-risk locations, and a list of high crash locations provided to them by ICBC.
For that list a formal selection process was developed based on numbers of crashes, by impact
type and severity, that are likely to be affected by intersection safety cameras. The list of sites
at which ISC was actually deployed by the police was somewhat different from the original list.
It is commendable, and certainly consistent with best practices, that ICBC sought to develop
and use a formal and rational selection process. That this process was not followed in selecting
all of the actual deployment sites may have resulted in smaller safety benefits than may have
been achievable.
PHOTO RADAR
Best Practice
Best practice requires that photo radar be deployed at sites with a high incidence of speed
related collisions and that the units be mobile to optimize cost-effectiveness.
Typical Practice
Typical practice appears to be fairly consistent with best practice although several jurisdictions
have fixed installations.
How ICBC Practice Compares
The photo radar program in BC was terminated in mid 2001. Therefore, this report does not
comment on this program.
ENHANCED ENFORCEMENT PROGRAM
Best Practice
Best practice requires a level of traffic enforcement that is sufficient to provide a general
perception that if you break the traffic law, you will be apprehended. The success of the
Selective Traffic Enforcement Programs (STEP) in Ottawa and elsewhere to increase seat belt
wearing rates is a good example. Although this does not address crash rates, it does affect the
risk of death and injury when crashes occur, and these are among the most expensive
consequences of crashes. Best practice also requires identification of priority enforcement
locations, based on causal factor data identified by the police.
The effect of police presence on the speed of vehicles in a recently increased speed-limit zone
in Michigan was evaluated including possible "halo" effects (Sisiopiku and Patel, 1999). It was
found that the average speed just upstream of the police car's location was reduced, but as
soon as vehicles passed the patrol car, drivers accelerated to their normal speeds or more. No
"halo" effects were observed.
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On the other hand, a study by Hauer and Cooper (1977) found that locations that received
increased enforcement showed consistently fewer than the expected number of accidents, a
finding that the authors used to conclude that enforcement of traffic laws in general has the
potential to reduce accidents and to recommend that it is important to deploy available
enforcement resources to maximize their effect.
Typical Practice
Most jurisdictions have experienced a decline in police traffic law enforcement resources in
recent years. Many police agencies develop targeted deployment plans based on crash data.
How ICBC Practice Compares
ICBC has supported the police in recent years by providing funding for enhanced enforcement
levels. The funds have been used to support enforcement of specific behaviours (impaired
driving, unsafe speed, aggressive driving) at specific road corridors identified by the police.
ICBC’s support for enhanced enforcement levels has been more comprehensive than other
public insurance companies.
GRADUATED LICENSING PROGRAM
Best Practice
Graduated Licensing Programs are regulatory programs with enforcement and education
elements. Based on recent evaluations and surveys of graduated driver licensing programs in
Canada and the United States, the ideal system consists of three stages of licensing for new
drivers with decreasing restrictions at each stage. The minimum entry age for the first stage
should be 16 years, with a minimum of 6 months in the beginner stage, with driving supervised
by a licensed driver, and a minimum of 18 years of age for a full license. There should be
restrictions on alcohol use, night driving and young passenger presence.
Typical Practice
The first graduated licensing program was put in place in New Zealand in 1987, and in Canada,
in Ontario in 1994. Many Canadian and U.S. jurisdictions now have various forms of these
programs.
How ICBC Practice Compares
ICBC developed a Graduated Licensing Program (GLP) after many other jurisdictions had
pioneered. They reviewed the experience in other jurisdictions and based many aspects of their
program on their experience. For example, the GLP applies to all new drivers, not just young
new drivers, because it seems to be experience more than age that contributes to risk. They
have conducted extensive evaluations, the results of which have been used by the BC
government to develop an enhanced program (GLPE). Evaluations of this new program are
underway and further revisions are anticipated.

4.2.6.3 Education Programs
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Best Practice
Education is aimed at the public but needs to have a specific targeted audience. Some obvious
targets are drivers perceived to be at high risk of crashing or drivers on a road segment or in a
community with a high incidence of speeding or speed-related crashes. Best practice would
require that such driver groups or road segments or communities be identified using crash data.
Programs can be targeted at certain road classes or to drivers with certain characteristics to
meet their needs and the driving risks they face. The selection of programs should be based,
not just on the nature of the target group but also on the role and likelihood of success of
education, either alone or in combination with engineering and enforcement strategies. For
example, education programs to teach parents how to install child safety seats are more likely to
succeed in conveying that knowledge and changing parental behaviour than are education
programs to persuade problem drinkers not to drive, or teenage drivers not to speed.
Best practice means using education programs for those areas in which previous research
indicates that they are likely to be effective. Education to change attitudes (e.g. towards seatbelt wearing, towards safer driving (as in driver education)), in the absence of enforcement, has
not been demonstrated by carefully controlled studies to change behaviour. Consequently
education, in absence of enforcement, to reduce aggressive driving behaviour, for example, is
unlikely to have any impact on related crashes.
Typical Practice
In general, the reasons for the selection and development of road safety education programs in
other jurisdictions is not well documented.
How ICBC Practice Compares
ICBC has a combination of education programs designed both to convey knowledge (e.g. child
seat inspection clinics, school curriculum programs) and improve attitudes and behaviour (e.g.
impaired driving information campaigns, SpeedWatch)). ICBC’s program development staff
have significant expertise in the development of educational materials. ICBC’s practices for
targeting public information campaigns compare favourably with practices in other jurisdictions.
The demographics of groups exhibiting unsafe driving behaviours are analysed. Psychologists
within ICBC’s research department and experts from external advertising agencies assist in
designing effective messages for target groups. Most, although not all, ICBC programs either
provide education to improve knowledge (e.g. child seat inspection clinics) or to change
attitudes about behaviours that are targeted by enforcement (e.g. speeding, drunk driving).
Some, like 55 Alive, and novice driver education, based on well-controlled studies in other
jurisdictions, are unlikely to succeed in changing crash rates.
4.3

Comparison of Auto Crime Prevention Program Selection and Investment Process
in Other Jurisdictions

Best Practice
Auto crime includes vehicle theft, vehicle break-ins and vandalism. A comprehensive auto
crime prevention program includes strategies to:
1.
2.
3.

Encourage motorists to protect themselves (e.g. by using immobilizers);
Increase targeted enforcement;
Ensure effective sanctions are provided through the criminal justice system; and
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4.

Address the underlying causes of criminal behavior.

Best practice is to bring agencies such as the police, Ministry of Attorney General, insurance
companies and crime prevention agencies together to develop a comprehensive and integrated
plan to combat auto crime. This approach has been implemented in Texas and other U.S.
states are forming similar authorities.
Typical Practice
Most jurisdictions do not have an authority that coordinates all auto crime prevention strategies.
Insurance companies in Manitoba and Saskatchewan conduct educational activities, and police
agencies in most jurisdictions have units to address property crime, including auto crime.
How ICBC Practice Compares
ICBC’s auto crime prevention programs are more comprehensive than other Canadian
jurisdictions. Auto crime statistics are used by both provincial and regional teams to develop
countermeasures. ICBC’s financial support for a special auto crime enforcement unit (IMPACT)
is unique as is ICBC’s support for a Lower Mainland wide Bait Car program. ICBC also
conducts many community-based auto crime prevention programs to encourage motorists to
protect themselves from becoming victims of auto crime.
4.4

Comparison of Fraud Prevention Program Selection and Investment Process in
Other Jurisdictions

Best Practice
There is much concern expressed about the prevalence of fraud and its cost to the insurance
industry and, inevitably, to honest clients. For fraud prevention generally there are a number of
‘best practices’ that have been developed which may apply to many aspects of automobile
insurance. A comprehensive fraud prevention and control program involves a range of
strategies from prevention and deterrence through identification of specific attempts at fraud to
legal actions against those accused. All of these strategies, either directly or indirectly, may
have a deterrent effect on people tempted to commit fraud. Ideally, every claim made to an
insurance company should be capable of validation, from the police report of a traffic crash or
car theft and from the observations of trusted providers of automobile repairs and medical care.
When drivers and other potential claimants, including health care professionals and others,
become aware that their claims can be validated, the number of false or exaggerated claims
should be reduced. This requires accurate reporting and databases of crash and claims
information that can be linked to health care databases and related resources, as well as
publicizing the fact that fraud prevention programs are in place to detect and investigate
fraudulent claims.
Typical Practice
There is little published in the public domain about methods used to discover fraudulent claims
or to discourage them. Therefore, this report cannot comment on typical practices used to select
fraud prevention programs. There are, however, agencies that cooperate in combating fraud,
such as the International Association of Insurance Fraud Agencies which has held meetings in
Canada twice, most recently in 1990.
ICBC Practice
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ICBC developed methods of identifying and investigating suspicious claims initially based on
recommendations from a consulting firm, and has continued to improve and develop new fraud
prevention programs. ICBC has an extensive program to train adjusting staff to recognize
fraudulent claims and a sophisticated investigation program. ICBC also has a public education
program to raise awareness of ICBC’s extensive fraud prevention program, and publicizes the
results of specific cases of fraud. ICBC has conducted, and continues to conduct, benefit cost
analyses of fraud investigations. Given that a person defrauding ICBC may also be making
claims against other insurance companies, it may be worthwhile to explore opportunities to work
collaboratively.
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5

PROGRAM EVALUATION

5.1

Brief Description of ICBC Program Evaluation Process

Individual program evaluations are conducted according to the evaluation plans set out when
the programs are initially designed. Where the relevant sub-population of drivers, locations, or
vehicles can be uniquely defined, the effects are measured and translated into dollar benefits.
Large-scale programs such as Graduated licensing, Road Improvement, and Intersection Safety
Cameras have been assessed in this manner and all have been shown to produce good
benefit/cost ratios.
ICBC’s Measuring and Monitoring Committee reviews individual program evaluations assessing
the estimates of actual savings to ICBC. The review includes an assessment of whether key
performance indicators have changed, and to what extent the change resulted from the
program. Program results, once confirmed by the M&M Committee, can then be quoted publicly
and considered in reviewing claims forecasts.
ICBC has also conducted an assessment on the combined impact of all of its road safety
programs. This assessment of the effectiveness and benefit of the road safety initiatives
brought together all the individual evaluation studies and subsequent monitoring of driver
behaviour measures. The assessment also included the construction and analysis of a complex
model containing claim counts, safety program resource levels, weather, economic factors and
vehicle/driver growth patterns. The total impact calculated from summing the estimated
individual program effects was then compared with the difference between expected and actual
claim counts obtained from the model for each year from 1997 to 2000.
5.2

Comparison of Evaluation Process with Best Practice and Other Jurisdictions

5.2.1

Summary Assessment of ICBC’s Evaluation Process

As indicated in the following paragraphs, ICBC is a leader in evaluating safety programmes and
fraud deterrence savings. Some specific examples where ICBC’s evaluation practices comply
with best practices and are superior to the typical evaluation practices of most other jurisdictions
are the use of the state of the art empirical Bayes methodology for doing before–after
evaluations of road safety programs and the innovative use of claims data for the evaluation,
recognizing the difficulties caused by the low levels of police attendance at collisions. ICBC also
conducts more evaluations and devotes significantly more resources to conducting evaluations
of its programs than most other jurisdictions.
5.2.2

Road Improvement Program

Best Practice
In best practice, evaluation is not only intended to measure the effects of treatments in place but
also to provide feedback to make adjustments to the program to maximize the future application
of the program. Key elements of best evaluation practice include the following aspects of
analysis:
·

The analysis of the differential impacts on different crash types in addition to an overall
assessment
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·
·
·
·

The assessment of effects at specific applications (e.g., specific intersections or projects
or road segments) as well as the effect of specific countermeasures
The analysis of secondary effects at untreated locations (i.e., spillover or general
deterrent effects)
The use of state of the art before-after analysis methodology such as the empirical
Bayes procedure
The assessment of the benefits in relation to the investment costs considering the
societal benefits that directly relate to the investment and using the most accurate
information on crash costs.

Typical Practice
Typical practice leaves a lot to be desired. Evaluations of road improvement projects are rarely
done due to resource constraints and a fear of perhaps finding negative effects that may lead to
harsh penalties for those responsible for implementing road improvement projects. When they
are done, they tend not to be done properly because of the unavailability of personnel trained in
the use of the state of the art methodology and of data quality issues. It is expected that practice
will improve with the availability of SafetyAnalyst, a set of software tools for use in developing
and evaluating site-specific treatments (www.safetyanalyst.org). In the meantime, properly done
evaluations are few and far between and no one North American jurisdiction stands out.
How ICBC Practice Compares
ICBC practice compares favourably in the following aspects:
·
·
·

The use of empirical Bayes methodology for doing before-after evaluations of effects at
individual site applications
The use of claims data for evaluations
The use of surrogate safety measures to supplement evaluations and provide program
feedback in cases where insufficient claims and collision data are available for more
formal evaluations.

Elements of practice for which ICBC could look to improve upon are:
·

·
·

The number of sites evaluated, in particular road segments, is insufficient to determine if
specific engineering countermeasures would result in claim reductions. Improvements in
the claim location data and in accessing claim data for individual locations would be
necessary to facilitate this.
The analysis of the differential impacts on specific crash types or for different types of
projects (e.g., for rural curves, or urban signalized intersections) is not typically done.
Additional data would be necessary to facilitate this.
The assessment of benefit-cost ratios does not consider actual project life and life cycle
costs and societal benefits of collision reduction as ICBC’s focus is to measure the direct
benefit to its policyholders. Assessing the total project costs and benefits, not just ICBC
costs and benefits, would provide useful feedback to road authorities and assist them in
the selection of the most cost-effective projects, which, in turn, would improve the return
to ICBC on their investment.
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For the most part, ICBC staff recognizes these needs but appreciates that data and resource
constraints can often hamper their ability to strive for the ideal of best practices in their
evaluations.
5.2.3 Enforcement Programs
INTERSECTION SAFETY CAMERA PROGRAM
Best Practice
As for the evaluation of the road improvement program best evaluation practice is not only
intended to measure the effects of the program in place but also to provide feedback to make
adjustments to the existing program and to future applications. Similar to the case for the
evaluation of the road improvement program key elements of best evaluation practice for ISCs
include the following aspects of analysis:
·
·
·
·
·
·
·

The analysis of the differential impacts on different crash types, specifically angle and
rear-end crashes, in addition to an overall assessment
A tradeoff of the positive (e.g. reduced angle crashes) and negative consequences (e.g.
increased rear-end crashes) considering collision severity or a surrogate such as
collision cost
The assessment of effects at specific intersections
The analysis of secondary effects at untreated locations (i.e., spillover or general
deterrent effects)
The use of the empirical Bayes procedure
The separation of the effects of other treatments or programs simultaneously applied,
e.g., enforcement of adjustments to signal change intervals
The assessment of the benefits in relation to the investment costs

Typical Practice
There have been few sound evaluations of ISCs. This is due largely to data issues, the difficulty
of defining proper reference/comparison sites in the light of likely general deterrent effects, and
a lack of analysts trained in the state of the art evaluation techniques. Ontario has just
completed an evaluation of a pilot program in which the combined effects of stepped up
enforcement and ISCs are being evaluated. This evaluation will not cast light on the effect of
ISC alone, because the effects of increased enforcement and ISC are combined. A national
study of ISC implementations sponsored by the US Federal Highway Administration is using
state of the art evaluation techniques, including a consideration of the differential costs of the
different collision impact types and severities. Results are expected in the summer of 2004 and
adjustments to the program should be considered in the light of those results.
How ICBC Practice Compares
Among the positives in the ICBC evaluation practice are the use of empirical Bayes
methodology and the innovative use of claims data for the evaluation. In addition, follow-up
studies have been done to determine the characteristics of the more successful sites.
Key elements of best practice which ICBC can look to improve upon are:
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·
·
5.2.4

The differential impacts on rear-end and right angle crashes have not been evaluated.
Improvements to the claims data are needed to facilitate this.
Spillover or general deterrent effects at signalized intersections surrounding the ISC
sites have not been evaluated.
Education Programs

Education in traffic safety can involve transmission of knowledge (e.g. how to drive, how to use
a child seat properly, impacts of alcohol on risk of an accident). Such education programs are
generally successful in teaching skills and knowledge. On the other hand, education in traffic
safety is often an effort to change attitudes, a notoriously difficult and long-term task. Such
education covers a wide range of initiatives, from advertising campaigns to promote safe
driving, a Speed Watch program that provides Speed Display Boards in a community to
encourage lower speeds, and formal training programs for high-risk drivers to encourage less
risk-taking. The methods used to evaluate these initiatives can rely heavily on observations
made by volunteers rather than experimentation, although the latter is possible in many
circumstances.
Best Practice
The best practice for the evaluation of a road safety intervention like education is usually a
randomized controlled trial; i.e., one group of drivers, road sites or communities receives the
educational intervention and a comparable group does not. Both groups are monitored to see
whether the targeted individuals received the message, and whether the initiative has resulted
in a greater change in behaviour – more seat belt users, slower speeds, fewer crashes etc. in
the treated group. Ideally, where target crashes can be identified and where sample sizes are
sufficient, one would like to measure changes in behaviour and changes in crash frequency.
The decision about membership in the treated and control groups is random, so that chance
alone determines which of the two groups receives the intervention.
Randomized controlled trials have been used in various studies of education programs. Some
years ago, Ontario tested two different interventions of drivers with high demerit points using
random assignment to see which was more effective in reducing subsequent traffic violations
and traffic crashes. In the past California has also used this technique in comparing treatments
for drivers which high numbers of demerit points. A randomized trial of the impact of driver
education in schools (the DeKalb study) showed that it encouraged earlier licensing and was not
associated with reduced accidents amongst learner drivers. As a result such programs were
terminated in most U.S. high schools.
The Insurance Bureau for Highway Safety compared the impact of seatbelt commercials on
seatbelt wearing (in absence of changes in enforcement, the commercials had no effect.)
NHSTA evaluated the impact of a children’s safer crossing campaign by making before-andafter-campaign measurements of changes in crossing behaviour and in child pedestrian
accidents. They also surveyed children to determine if they had heard of the campaign. Most
children had heard of it, and there was a modest increase in safe crossing behaviour and
decrease in mid-block child pedestrian accidents.
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Typical Practice
Typical practice is not to evaluate or to conduct “feel-good” evaluations, in which public
assessment as to whether or not the “program is working” are used as indicators of
effectiveness. If an evaluation is done it is more likely to be of process (e.g. number of children
taught, program awareness), not of outcome (i.e. change in road-crossing behaviour or
reduction in number of crashes). If outcomes are evaluated, it is done using simple before-andafter studies that look at changes in attitudes or knowledge gained. The assumption is made
that these changes relate to crash reductions. Unfortunately, professed attitudes are not good
indicators of actual behaviour or crash impacts.
Simple before-and-after studies are not ideal because they may be compromised by other
changes over the same time interval that confound the effects of the education program. Such
studies often concentrate on high-risk subjects; i.e., with a higher than average crash
experience. Such subjects may have a decrease in crash experience just because their
previous rate was so extreme. If so, the size of the apparent effects is likely over-estimated.
Random allocation of the treatment or control monitoring is a simple way to make the two
groups of subjects comparable with respect to past experience and many other factors. Where
before-after evaluations are conducted, there is often insufficient time after the education has
been received to evaluate whether the behavioural change is sustained.
In the U.S., as in Canada, there are many varieties of road safety education programs. Recently
there has been a request in the U.S. for the National Cooperative Highway Research Program
to fund a study to quantify the effects of road safety education and enforcement, in much the
same way as the quantification of engineering improvements has developed over the last 10
years.
How ICBC Practice Compares
ICBC practice is the same as or better than other jurisdictions depending on the program. ICBC,
like Ontario, evaluated the driver education component of its graduated licensing program.
Many other jurisdictions did not evaluate this component of their programs. ICBC has carried
out a pilot evaluation of the Speed Watch program and of the 55 Alive program (see below).
ICBC, like most jurisdictions, does not evaluate the specific crash reduction benefits of regional
educational programs or school road safety programs. Instead, ICBC staff monitor indicators
such as levels of program awareness, volunteer hours, and self-reported behaviour change.
These results are reviewed by program developers to make improvements to programs.
1.
Example: Speed Watch
With respect to Speed Watch, a pilot evaluation was carried out to determine the impact of
SpeedWatch on speeding behaviour and the impact of SpeedWatch when combined with police
enforcement. The evaluation methodology was sound.
2.
Example: 55 Alive Driver Training
An evaluation was carried out of a driver training course for seniors. The evaluation
methodology was sound. Nonetheless, the results were inconclusive. ICBC demonstrates
excellent evaluation processes by following up on evaluations with inconclusive results.
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5.2.5

Fraud Deterrence

Best Practice
Fraud deterrence requires different methods of evaluation from most safety programs. However,
traditional experimental studies are still appropriate. An example is a study of two urban
communities in California to assess the effectiveness of publicity about the legal consequences
of auto repair fraud on the honesty of randomly selected repair shops. Customers brought
working car batteries into the shops to be tested on two occasions. It was noted in each case
whether the shop recommended the purchase of a new battery, before and after the publicity
campaign in the experimental community relative to the control community. Measuring
deterrence should involve not only the rate of claims, but also the cost of claims. Fraud can
arise not only from claiming damages that do not exist, but also from exaggerating the damages
that result from a genuine crash. Benefit cost analyses have been conducted in Australia of
fraud investigations conducted by the police (predominantly tax evasion and social security
fraud, but the methods described are adaptable to other forms of fraud).
Typical Practice
Comparison with other jurisdictions is difficult. In this area, unlike others, there was little
information on evaluating insurance fraud programs. Saskatchewan’s public insurance company
does not evaluate their fraud prevention programs. Manitoba’s public insurance company
calculates benefits by taking the future reserves established for bodily injury claims that were
denied, and subtracting the amount actually paid. Material on the value of deterrence, the
relative value of regulation vs. criminal sanctions in the control of fraud and other ‘white collar’
crime was available in the jurisdictions investigated.
How ICBC Practice Compares
ICBC’s evaluations of fraud deterrence are quite sophisticated (i.e., using regression models to
estimate outcomes, including and comparing a variety of people affected by claims
investigations, as well as a group of control claimants who have not been subject to
investigation). ICBC has adopted and improved methods, initially developed by a consulting firm
in California. The studies ICBC has conducted, both on a case-by-case basis and in studying
changes in claims rates and costs in groups of ICBC clients making suspicious claims, are able
to document considerable benefit. There are many conditions that are changing over time, and
so far the analyses reviewed looked primarily at reductions in claims rates, and have not
accounted for changing claims costs and differing proportions of material damage and bodily
injury claims. Comparison with claims and claims costs in a control group (which has been
included, but not explicitly used in comparison) and analyses which adjust for changes in
confounding variables, may be helpful.
The savings estimated on the analyses that have been conducted so far, however, clearly
suggest the value of this effort. The outcome examined has been the change in claims rate,
used to estimate savings when applied to calculated average claim cost. However, the size of
the average claim also changed, related to whether it was material damage or bodily injury,
inflation in claim costs over time. Sometimes the changes in average claim costs are
substantial, and any difference will affect the estimated savings associated with fraud
prevention.
Communication would enable ICBC to share and compare their methodologies with what is
done elsewhere, and also develop their methods to meet new challenges. Staff involved in this
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area at ICBC appear to have little contact with other insurance companies and agencies in other
jurisdictions, either public (e.g., SAAQ, SGI. MPI) non-profit (IBC in Canada or IIHS in the USA)
or private. There is considerable interest in the criminology literature in both the causes and
prevention of white-collar crime, of which fraud is a common example. ICBC and its customers
could benefit from establishing how well different strategies work and contributing to what is
known about ‘best’ practices for fraud prevention and deterrence.

Page 31

Ference
W&eicker
Company
6

SUMMARY

Our findings are summarized below in terms of our assessment of ICBC strengths and areas for
improvement in the selection and evaluation of road safety and loss management programs.
6.1

Strengths

In terms of investment and evaluation of road safety initiatives, ICBC is certainly a leader in
Canada and the U.S. Major strengths are enumerated below:
·

Significant investment in road safety and loss management programs

·

Depth of programs

·

The use of crash data as a starting point for selecting engineering, enforcement and
licensing and education programs, both at the provincial and regional levels

·

Creative modification of claims reporting to compensate for the decline in police
reporting. The claims data are effective for evaluation of countermeasures. Claim cost is
a good surrogate for severity.

·

The availability of a comprehensive claims database.

·

Participation at the provincial level in stakeholder committees (e.g. auto crime advisory
committee, Inter-Agency Impaired Driving Review Project)

·

Initiation of and participation in municipal traffic safety committees which includes police,
city council representatives, municipal engineering staff and representatives of other
stakeholder groups to address problem areas (example Abbotsford corridor with a
number of intersections). The Safer City Program emphasizes co-ordinated efforts of
education and enforcement.

·

The setting of a goal for crash and auto crime rates each year in concert with
measurement of progress in relation to the goal

·

The use of literature reviews and jurisdictional surveys in the development of new
programs

·

The requirement to estimate benefits and costs before any significant investment in a
program is implemented, and the use of thresholds to determine whether investments in
road-improvement and enforcement programs will be made

·

Networking with road safety experts around the world

·

Regular surveys of speed, impaired driving and seatbelt use to track current safety
conditions
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·

Extensive use of volunteer effort at the regional level to make safety and auto-crime
related observations and implement community programs

·

Staff with high level data base and statistical skills which allows sophisticated estimation
of cost-benefits and program evaluation

·

The evaluation of enforcement and engineering programs to ensure that they are
producing crash reductions and the modification of programs based on these findings.
ICBC is a leader in this area. No jurisdictions do as thorough a job in evaluating the
effectiveness of their safety programs.

·

The development of a database of accident modification values, based on sound
statistical analysis

·

The development of CD based planning tools for municipal engineering staff as part of
the Safer Cities program

·

The development of a proven countermeasures program, so that business cases do not
need to be developed for each site for an engineering improvement, and wider
implementation can be encouraged.

·

The engagement of outside consultants to provide independent assessments or program
selection and evaluation

6.2

Areas for Improvement
·

At the provincial level there are stakeholder committees around specific programs but
not for road safety as a whole. A stakeholder committee might assist with systemic
problems, for example, the inconsistent police reporting of crashes from one jurisdiction
to another, better cooperation from hospital personnel with regard to obtaining evidence
of impaired driving from injured drivers, and development of a comprehensive database
of traffic volume data.

·

If engineering improvements are only done if costs can be recovered in 2 years, more
expensive counter-measures that are effective but take longer to pay off can not be
pursued.

·

ICBC may experience difficulties in attracting projects with the required 3:1 return in the
near future. This situation would change with more systematic network screening
programs by road authorities for which ICBC should continue to provide encouragement
and assistance, perhaps as a funded part of the road improvement programme.

·

The application of available tools to select sites for engineering improvements could be
improved. There is currently no systematic process in place for screening the road
network to identify sites with potential for engineering improvements.

·

Not all public awareness projects are based on an extensive literature review, since they
are developed in collaboration with community partners to respond to particular needs
(e.g. fatigue education)
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·

More education projects should be evaluated. Considerable volunteer effort goes into
these programs and this effort should be used to the greatest effect possible. It is
recognized that the total cost of the program may be small; nonetheless a portion of the
cost of the program could be used for evaluation.

·

While speed and impaired driving surveys are carried out fairly regularly they are done at
very few sites due to the costs involved, and consequently results may not be
representative.

·

In the evaluation of fraud deterrence activities, staff should look at both frequency and
cost of claims, and make more use of the data from the claims of control drivers who are
not suspected of fraud.

·

Undertake fraud prevention programs in cooperation with other insurance agencies,
either in BC or in other jurisdictions. The same person defrauding ICBC may also be
making claims against other members, and co-operation may be very useful.
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2. Executive Summary
The objective of this initiative is to seek approval to make the following changes to the Graduated Licensing
Program by July 1, 2003.
·

Extend the minimum length of the learner stage from 6 months to 12 months

·

Extend the novice stage from 18 to 24 months AND require novice drivers to complete 24
consecutive months of prohibition free driving in order to challenge for a full class 5 licence.

·

Add a novice stage passenger restriction limiting new drivers to carrying one passenger unless
supervised by an individual who is at least 25 years old. An exemption would apply only in
circumstances involving family members.

Upon implementation of the recommended policy changes the following estimated gross benefits are
anticipated:
Initiative benefits (gross):
Estimated collision claims benefits
Year
Dollars (000)
2004
$12,825
2005
$39,889
2006
$48,759
Total
$101,473
In order to realize these benefits, the following requests are being made:
·

Assemble a project team to implement the requested policy changes by July 1, 2003.

·

Approval to hire 15 full-time temporary Driver Examiners and 2 full-time temporary Customer
Service Representatives to manage licence examination demand in 2003.

·

Approval to hire up to an additional 15 full-time temporary Driver Examiners and 2 full-time
nd
temporary Customer Service Representatives by 2 quarter 2003 to manage additional increases
in demand.

·

Approval to hire an additional 11 full-time temporary staff in Customer Contact, and 3 full-time
temporary staff in Licensing Support to manage increase customer demand for road tests.

·

Approval to initiate a reengineering study of the licensing area to seek operational efficiencies to
mitigate anticipated future impacts in demand.

Initiative costs:
·

The estimated one-time cost of implementing this initiative is approximately $3.74 million. This
largely comprises staff time, communication, advertising, IT development, and policy work with
government and other stakeholders.

·

Additional operating costs in 2003 for impacted areas is estimated at $1.8 million, and $2.2 million
for 2004. This is for Driver Examiners and Customer Service Representatives, and for additional
Customer Contact Personnel and License Support.

·

The cost of performing a 4 month reengineering study is estimated at approximately $200,000
based on current scope.
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3. Initiative Description
Problem Definition
·

The Graduated Licensing Program, introduced in August 1998, has been successful in reducing British
Columbia’s new driver crash rate by 26 per cent, resulting in approximately $24 million in annual crash
claims savings for ICBC. ICBC’s most recent GLP evaluation (2000) attributes the vast majority of
these road safety benefits to the highly restrictive learner stage with limited benefits attributed to the
novice stage.

·

The program’s two-phase licensing system allows new drivers to gain driving experience in restricted,
low risk environments. However, new drivers, especially in the GLP novice stage, continue to have an
unacceptably high crash and severity rate when compared to the rest of BC’s driving population.

·

In 2001, new drivers represented approximately 7 percent of the total driving population in British
Columbia but were involved in approximately 13 percent of crashes. These crashes resulted in
approximately $335 million in claims costs, which represented 24 percent of total claims payments.

·

Accident rates continue to be a priority for government.

The goals of this initiative are to:
·

Further reduce the rate and severity of crashes for new drivers, especially in the novice stage; and

·

Improve the development of safe, lifelong driving habits.

In order to achieve the goals listed above the following changes to the GLP are proposed. See Appendix A
for a brief evaluation of the proposed enhancements below.
·

Extend the minimum length of the learner stage from 6 months to 12 months. This enhancement will
help reduce new driver crashes by increasing the time a new driver is under the supervision of an
experienced driver. It will also ensure that the required practice period spans all four seasons.

·

Extend the novice-stage from 18 to 24 months AND require novice drivers to complete 24 months of
prohibition free driving in order to challenge for a full class 5 licence. Safe driving attitudes are
promoted by creating an incentive for new drivers to follow ‘the rules of the road’ in order to avoid
violation tickets.

·

Add a novice-stage passenger restriction limiting new drivers to carrying one passenger unless
supervised by an individual who is at least 25 years old. An exemption would apply only in
circumstances involving family members. This enhancement will help reduce new driver crashes by
limiting their exposure to high risk driving situations (e.g., teenage drivers carrying multiple teenage
passengers unsupervised).

In order to minimize the operational impacts of these changes, all drivers in the program (learner or novice)
at the time the new enhancements take effect will be “grandfathered” as follows:
·

The original GLP rules will apply (e.g. novice drivers will not be subject to the new passenger restriction
or lengthened time requirements).

·

Learner stage driver already in the GLP when the changes come into effect will be subject to ‘old’
learner rules. However when they move to the novice stage the new novice rules will apply.
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·

Any driver from the original GLP who is prohibited from driving for speeding, alcohol and
similar driving related infractions will automatically be subjected to the new GLP rules.

·

Drivers who entered the GLP prior to the enhancements coming into effect will be subject to the new
rules if they choose to renew their licences upon expiry instead of challenging the class 5 road test to
exit the program. The goal is to encourage novice drivers to graduate from the program.

Policy development process
The proposed GLP enhancement package was developed by representatives from ICBC’s driver licensing
business area based on a review of road safety research, recommendations from government and traffic
safety stakeholders, and a review of best practices of jurisdictions with stronger road safety records than
British Columbia. This package was designed to allow for timely and cost-efficient implementation by:
·

Utilizing pre-existing legislation, only requiring regulatory changes.

·

Maximizing the use of pre-existing business and computer systems.

·

Limiting potential stakeholder and public concerns by balancing road safety goals with mobility impacts
on new drivers and their families.

·

Limiting impacts on driver licensing points of service by grandfathering drivers who entered the
program prior to the enhancements taking effect.

Background
·

The Graduated Licensing Program (GLP) was introduced to BC in August 1998 as part of ICBC’s Six
Point Plan focusing on Road Safety. The goal was to reduce the number, severity, and cost of new
driver-related crashes. The development of the project was in response to a mandate from the
government of British Columbia to implement an improved licensing program for new drivers.

·

The intent of GLP was to extend the learner’s period and to increase driving restrictions, so that new
drivers could gain and develop the necessary skills and experience in a controlled environment thereby
making roads safer. Over the life of the program, new drivers are tested at two stages; at the
completion of the ‘learner’ stage, and at the completion of the ‘novice’ stage. As the driver progresses
through each stage of the process, certain restrictions are removed. Upon full completion of the
program, the driver possesses an unrestricted class 5 licence.

·

It was expected that through the improvement of new driver attitudes, skills, behaviours and a reduction
to the exposure of risk, the goals of GLP would be attained. Financial benefits to the Corporation would
be derived through the reduction of claims-associated costs.

·

As a result of the GLP program, ICBC is currently receiving a positive claims reduction estimated at
approximately $24 million annually. This represents a 26 percent reduction in new driver crashes when
compared to pre-GLP drivers. Benefits and assumptions are reviewed annually for submission and
confirmation to the Measuring and Monitoring Committee (M&M).

·

Although all the objectives of the original GLP program have been met, there are still significant
opportunities to reduce crashes involving new drivers, alleviating much human suffering, and reducing
financial costs, and thereby enhancing road safety.

·

In April 2002, B.C.’s Solicitor General publicly confirmed the government’s interest in strengthening
B.C.’s GLP program. Recommendations have been made by government and road safety
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stakeholders to lengthen the program’s learner stage, in addition to strengthening the restrictions of the
novice stage. The Solicitor General has indicated he will be bringing this issue forward by the end of
2002. As such there is a need for the Corporation to be proactive in searching for solutions. Please
refer to Appendix B to see how the program would change if the suggested enhancements are
adopted.
·

In 2001, ICBC conducted approximately 142,000 road tests for all categories of licences. Over 85
percent of these tests are for drivers in the Graduated Licensing Program (GLP). These drivers are
either moving from a learner stage to the novice stage, or from the novice stage to a full unrestricted
licence. It is estimated that by the end of 2002, Driver Examiner productivity will reach 160,000 tests
per year. This has been achieved through process improvements. As a result, additional increases in
productivity are unlikely within the current workflow processing framework.

Opportunity
·

Improving road safety and reducing the number and severity of new driver crashes is consistent with
the government’s commitment to provide safer streets in every community. In addition, these proposed
enhancements respond to the Minister of Public Safety, and the Solicitor General’s recommendations
for improving new driver safety.

·

The proposed enhancements when implemented, will motivate new drivers to demonstrate safe driving
practices. This will help ICBC meet its goal to keep insurance rates low for all British Columbians by
reducing new driver claims costs.

The following table outlines the anticipated crash reductions and resulting claims savings available for the
first three years after implementation of the suggested GLP program enhancements. Savings beyond 2006
are not included here, however 2006 provides a reasonable estimate of anticipated ongoing claims savings
for future years.
Please see Appendix C to review 2001 statistics that compare crashes involving new drivers, with all
drivers in British Columbia.
Projected Crash and Gross Dollar Claims Savings from Proposed Enhancements
Anticipated Crash Reductions

Anticipated Claims Savings (000)

2004

1,924

$12,825

2005

5,958

$39,889

2006

7,200

$48,759

TOTAL

15,082

$101,473

Challenges
A number of challenges exist that could significantly impact the successful roll out of the proposed
enhancements. These include:
The current situation at Driver Services Centres
Driver Services Centres are currently operating at full capacity. With a few exceptions, the provincial wait
time for most customers to obtain a driver examination appointment is approximately 45 days. This is
significant due to the fact that 60 days is the current level of service standard at ICBC. Regardless of
whether changes to the program occur, there will be increasing demand for road tests, causing
appointment availability to stretch beyond 60 days in the later part of 2003.
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The primary cause of the anticipated spike in future demand is the fact that drivers who entered the GLP
program in 1998 will find their novice stage licences beginning to expire in November 2003. A significant
number of these drivers will likely wish to upgrade to an unrestricted class 5 licence rather than renew at
the novice level. What has contributed to this issue is the fact that there hasn’t been a significant incentive
for these drivers to set appointments to upgrade their licences or exit the program. Other than a perceived
stigma of being required to display an ‘N’ on the vehicles they drive, and operating the vehicle at a zero
blood alcohol level, there are no additional restrictions placed on the novice licence when compared to the
full class 5 licence.
Not every driver that graduates to a novice stage chooses to remain at that level for the life of their licence.
However, over time, a ‘pool’ of drivers has developed who are eligible to challenge for the class 5 road test,
but who have chosen not to. This pool grows by approximately 2900 drivers each month, and is expected
to reach approximately 85,000 by July 1, 2003. If this group of drivers collectively decided to book
appointments within a relatively short period of time, Driver Services Centres would be completely
overwhelmed. This problem is independent of the proposed enhancements, and would likely need to be
dealt with by the end of 2003 in order to maintain 60-day service levels. However, once these proposed
enhancements are adopted, the challenge will compound significantly.
An additional group of eligible drivers has pooled in the learner stage. This group represents drivers that
have completed the minimum 6 months the program requires, but have yet to challenge the novice stage
class 7 road test. By July 1, 2003 it is expected that this additional pool of drivers will reach approximately
51,000. This group could also overwhelm the Drivers Services Centres if they all choose to request road
test appointments at approximately the same time. The combined novice and learner pools represent
approximately 164,000 hours of work.
The impact on Drivers Service Centres if the enhancements are adopted
When the program enhancements come into effect, new drivers will be faced with significantly more
restrictive rules. Clearly these drivers will want to exit the Graduated Licensing Program more quickly than
drivers in the current program. As such, the two pools of eligible drivers described above will likely begin to
shrink over time. As drivers become eligible to challenge at each stage of the program they will do so.
This will cause a significant upward shift in demand for road tests, when compared to current demand. The
current Driver Examiner staffing levels will not be sufficient to maintain a 60-day level of service standard.
Compounding the challenge is that although new drivers at the learner and novice stages of the GLP at the
time the new enhancements come into effect will be ‘grandfathered’ and subject to the rules in place at the
time they entered the program, they may not understand this. The transition rules are complex. A
‘stampede’ effect will likely result as was the case in 1998 when the GLP was first introduced, as new
drivers try to book appointments quickly to avoid the new restrictions. This too will place overwhelming
strain on the Driver Services Centres. An effective communication strategy is critical to minimize this effect,
but it is probable that a portion of these drivers will ‘miss the message.’
Workload impacts Analysis
In order to clearly depict the nature of the challenges facing the Drivers Service Centres brought about by
the existence of the two large pools of eligible, but untested drivers at both the learner and novice stages
three scenarios are presented below. These scenarios show the ‘best case’, ‘worst case’, and ‘most
probable’ demand for license examinations as a result of the changes proposed in this initiative.
The assumptions were developed through consultation with business area experts, and included a review
of what happened in 1998 when the GLP was first introduced in British Columbia, and through an analysis
of experiences in Ontario when a similar program was introduced. Please see appendix D for an analysis of
demand.
Prior to presenting the potential scenarios it is important to understand how the two pools have grown over
time. Graph 1 on the next page shows the average number of new drivers that have entered the GLP
program each year since August 1998, and the number of drivers that have exited the program.
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The space between the lines represents the drivers that have yet to leave the program by taking the class 5
exit test. Graph 2 shows the steady growth of each of the outstanding pools of eligible learner and novice
stage drivers that have grown since the program began. The line starting points represent the first
available opportunity for new drivers to exit a particular stage of the program. Please see appendix E for a
listing of statistics that support the following analysis.
Graph 1 : New Drivers that entered and Exited GLP(1998 -2002)

•Average number of entrants 58,800 per annum
•Average number of drivers exiting16,212 per annum
•The space between the two lines below represents the ‘pool’ of eligible drives that has
built up since the program started
•It is expected that the combined pool of learner and novice eligible drivers will reach
approximately 136,000 by July 1, 2003
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Graph 2: Eligible but untested Pool growth -learner and novice stages
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It is important to note that there are two distinct components that will drive an increase in demand for road
tests. The first component relates to the fundamental shift in demand that will result as drivers seek to exit
the GLP due to the more prohibitive restrictions brought about by the enhancements. Currently, only about
30% of novice stage drivers exit the program when they become eligible. It is estimated that with the
proposed changes this number will jump to approximately 90%, as drivers seek to avoid the new
restrictions. This means that of the 4300 drivers each month that become eligible to challenge the class 5
exit test, 3900 will take the test as compared to the current level of approximately 1350. This represents a
monthly increase of over 2500 novice drivers.
It is expected that the number of learner stage drivers seeking a learner class 7 road tests will also
increase by about 600 to 700 per month. This is attributed to the lengthening of the program from 24
months to 36 months, and a desire to ‘get the clock moving’ in order to get through the program. This
fundamental shift in behaviour should result in a significant reduction in the growth to the outstanding pool
of eligible but untested drivers at the learner and novice stages. This component of demand is applicable to
the three scenarios described below.
The second component that will drive demand for road tests once the enhancements become known is the
behaviour of the outstanding pool of learner and novice stage drivers described above. Although each
component is uniquely different, the likely reaction of each group to the changes will likely be consistent.
As such, the following analysis applies to both the learner and novice stage eligible pools.
Baseline Assumptions
The following assumptions are applicable to all scenarios and relates to new driver intake when the
enhancements take effect:
·
·
·
·
·
·
·

Annual new program entrants 59,000
Number of class 7 tests expected is aprox. 83,000 45 minute tests (add approx 40% for retests due to
failure).
90% of class 7 eligible will take class 5 tests.
Number of class 5 exit tests 69,000 per year (add 30% for retests due to failure).
Total annual new driver demand: 131,000 (62,000 equivalent 1 hour class 7 learner tests plus 69,000
class 5 novice tests).
Current capacity is approximately 91,000 one hour equivalent GLP tests (class 7 and class 5 per
year). This assumes that demand for all remaining classes of tests continues to be effectively
managed.
Annual numbers presented only. No adjustments for seasonal variances.
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In addition to the new demand behaviour described above, the following scenarios outline the possible
reactions of new drivers currently in the learner and novice pools.
Scenario A. Best case outcome -changes in current demand plus pool demand
Drivers will exit the novice component of the pool at the rate at which their licenses expire since renewals
put drivers into the new program. Outstanding eligible learners (51,000) will not seek road tests.
Assumptions:
·
·
·
·
·

Novice pool started to grow approximately January 1, 1999.
By August 1, 2003 the novice pool will reach approximately 85,000.
85,000 eligible drivers equals approximately 110,500 tests (assuming a 30% retest rate due to failures).
4.5 years of pool growth spread evenly therefore it will take 4.5 years to dissipate or 19,000 drivers per
year.
19,000 drivers represents about 25,000 tests per year (at a 30% failure rate).

GRAPH 3
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Assumes novice drivers will exit pool in an orderly manner when licence expires
•No change inbehaviourof learner stage drivers no increase in demand
•2003 includes half year of demand increase new drivers (combined increase
approximately 40,000 for 2003 as compared to 2002).
•This only includes current GLP capacity, other road tests are removed
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Scenario B. Worst Case outcome -changes in current demand plus pool demand
All learner and novice stage drivers in the pool will demand a road test within 60 days of gaining knowledge
of the program changes in an effort to avoid the new restrictions, or to get the clock ticking.
Assumptions:
·
·

136,000 outstanding eligible drivers (both learners and novice combined) by July 1, 2003.
Pool equivalency 164,000 1 hour tests outstanding (45 minute class 7 converted to a 1 hour
equivalency).

Graph 4
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•Assumes novice and learners drivers in eligible pool will demand test in
2003
•demand would far outstrip ability to service these customers at current staff
levels
•This only includes current GLP capacity, other road tests are removed
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Scenario C. Most probable outcome -changes in current demand plus pool demand
Based on business area direction, and an evaluation of past experiences with the 1998 roll-out of the initial
GLP, plus an evaluation of what occurred in Ontario when a similar program was introduced, the following
is recommended as the most probable reaction of eligible drivers in the outstanding pool to the proposed
enhancements.
Assumptions:
·
·
·
·

75% of eligible learner and novice stage drivers will demand a road test within the first year of the
program.
15% of eligible learner and novice stage drivers will demand a road test in the second year.
5% will demand a test in the third year
5% in the fourth year

Graph 5
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•Pool size equal to 164,000 1 hour tests by July 1, 2003
•New annual demand 130,000 combined learner class 7 and novice exit class
5 tests.
•This only includes current GLP capacity, other road tests removed and will
continue to be handled

As can be seen in the most probable scenario, the anticipated increase in demand will far exceed the
current capacity to deal with the demand based on current staffing levels. Increases in demand will likely
occur when the information becomes widely available to drivers in the current program. This may occur
prior to the initiative commencing.
Additional challenges exits which include:
Early Communication Leaks in advance of program roll-out
Although the changes to the GLP are likely to be supported and well accepted with the majority of British
Columbia’s drivers, they may not be greeted with the same level of enthusiasm by those directly impacted.
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Changes of the type suggested here typically require the involvement of many different stakeholders, both
within and outside the organization. This creates significant opportunity for information to get into the
public realm before it is intended. A proactive plan will need to be developed to deal with leaks and
misinformation, since the likelihood of it occurring is quite high.
Government Involvement
Although various government departments (OSMV, Solicitor General’s office) have been consulted
throughout the process of developing the suggested enhancements to the GLP, there is always a chance
that a new focus could emerge in the direction provided by government. This could manifest itself either as
a change in scope by introducing new elements, or by modifying an existing parameter. If this were to
occur the Corporation would need to revisit options.
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Recommended Initiative Approach
In order to successfully implement the suggested enhancements, the following approach is recommended:
·

Assemble a project team comprised of experts from throughout the organization to begin
developing a strategy and plan to successfully implement the proposed changes by July 1, 2003.
The key elements, which add complexity to this task, include the need for a comprehensive
communication strategy to effectively reach the new driver target audience, and the driving
community at large. In addition, there is significant interaction required with government and
other interested stakeholders.

·

Commence the process of hiring 15 full-time temporary Driver Examiners and 2 full-time
temporary Customer Service Representatives. This will ensure deployment of this staff by no
later than the beginning of April 1 2003, after completion of recruitment, selection and training.
This staff is required to meet the increase in demand for driving exams that will occur in 2003 as
a result of the new program enhancements. In addition, it will provide some capacity to deal with
the existing backlog of learner and novice stage drivers who have yet to challenge for the class 7
and class 5 road tests.

·

Initiate a reengineering study in early 2003 to seek methods to reduce the operational impacts of
nd
future demand for road tests. Based on current projections for 2 quarter 2003, it is estimated
that an additional 15 full-time temporary Driver Examiners and 2 full-time temporary Customer
Service Representatives will be required if current processing rates are maintained, in order to
maintain a 60-day level of service. In addition, demand is expected to increase through 2004 as
drivers seek to exit the program more quickly due to the increased restrictions. Every option will
be explored to ensure efficiencies are maximized.

·

Revisit business case in November 2003 to test assumptions.

The chart below depicts the various components of this initiative over 2003.

GLP enhancements initiative proposed timeline
ACTIVITY

MONTHS
Nov-02 Dec-02 Jan-03 Feb-03 Mar-03 Apr-03 May-03 Jun-03 Jul-03 Aug-03 Sep-03 Oct-03

Implement Enhancements Project
Hire necessary staff for 2003 demand
Perform Reengineering Study
Hire staff for 2004 demand
Review program
Update Business Case
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4. Analysis of Recommended Alternative
Estimated One-Time Project Costs
Element

Cost

Business Case Development

$36,000

Chargeable resources contributing

Project Management, Project Administration

$158,600

Costing, ensure deliverables are produced, monitor schedule.

Business Team

$201,800

From lines of business and contractors: Support all aspects of
project, develop operational plans

Communications Team

$133,500

Design, develop, deliver communications content

ISD Design, Coding, Unit Testing

$228,700

Programming

Business Systems Requirements and Testing
Documentation

$98,600

User acceptance test of business requirements.

Implementation and Change Management

$291,300

Overall project implementation and change management.

Expenses

$37,400

Equipment, phones, courier, materials etc.

Travel
Training and One-time Operational Impacts

$123,500
$386,400

Direct project training plus Hiring costs and training and
expenses for driver examiners, client service representatives
and POS staff. All costs in 2003.

Re-engineering – required as result of GLP
Publications Revise GLP publications. Print and distribute

$200,000
$350,000

posters pamphlets.

Subtotal
Contingency (on project compensation costs only)

$2,245,800
$232,100

Advertising

$1,258,500
Total

$3,736,400

Note: Does not include ongoing operational impacts.
Fiscal responsibility will be applied in the utilization of these funds, as per the corporate goals and
objectives, to seek efficiency gains where appropriate.
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Key one-time costs described
Information Systems
IS changes have been identified as being relatively small. There is a requirement to make changes to the
Driver Services Centre System (DSCS). There is also a need to make minor changes to the Victoria
mainframe applications. This component includes the systems design, coding, and unit testing elements.
Training
This includes all costs for training Driver Examiners and Client Services Representatives. It also includes
any training required for point of service staff in other areas that may be impacted by these changes.
Publications
Includes all one-time publication costs associated with the program changes.
Advertising/Communication
In order to ensure a successful roll out of this initiative, reaching target customers is critical. The estimate
is based on a best-guess assessment of the various mediums which will be required (newspaper, radio, TV
etc.) in order to achieve this objective. It also takes into consideration an evaluation of the 1998 GLP
experience and lessons learned. Given the need to communicate not only the program enhancements, but
the success of the GLP to date, this amount is not viewed as excessive. It is important to note, that this
number could be scaled back if there is no significant opposition to the proposed enhancements, and there
is a clear understanding of the impacts of the proposed enhancements on those drivers effected. In order
to minimize point of service impacts a notice will be sent to each driver encouraging them to become
competent before approaching Drivers Services for a road test.
Contingency
A Standard 20% contingency has been included to deal with issues that may emerge. This is included to
deal with the high-risk nature of this initiative. This is calculated based on direct project (human) resources
only, and does not include such things as expenses, advertising, etc. It is important to note that these funds
will only be utilized if required. An approval request will be made to the Sponsors prior to accessing these
funds.
Travel
This includes all travel anticipated for the project team, in addition to business area experts that may be
required. This amount may in reality turn out to be less, however a conservative approach has been
taken. It is worth noting that half the team is in Victoria and half is in Vancouver necessitating travel.
Reengineering analysis
This includes an evaluation of current practices, with a review of work already completed. Anticipated time
to complete is expected at 4 months, and will involve internal ICBC resources.

Ongoing Operational Costs
Driver Services Centres
The most significant ongoing operational costs will be related to the increased number of Driver Examiners
(DEs) and Client Service Representatives (CSRs) being requested Based on current processing rates, this
will require hiring 15 full-time temporary DEs and 2 full-time temporary (CSRs) in early 2003. Current
facilities are capable of accommodating this first group of new DEs and CSRs in 2003. An additional 15
full-time temporary Driver Examiners, and 2 full-time temporary Customer Service Representatives will be
required by the middle of 2003 to manage further anticipated increases in demand. This staff should be
VERSION 4.0 - Final
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rd

hired in the 2 quarter of 2003. It is important to note that these are estimates based on current
information, and driver demand for road tests could significantly outstrip this increase in capacity. Demand
will need to be monitored closely over time to ensure customer service levels are maintained.
The reengineering study proposed as part of this business case will seek ways to reduce the need for
future additions into 2004 and beyond.
Summary of additional Driver’s Services Temporary staffing costs to Maintain 60 Calendar Day
Service for Novice Class 5 Upgrade Road Tests for 2003 and 2004
2003

2004

30

30

1,179,200

1,664,700

4

4

Number additional DEs required*
DE Salary Cost
# CSRs**
CSR Salary Cost
Total Salaries
Facilities and Cell Phones (WCB)
Total additional DSC staffing costs

125,200

176,700

1,304,400

1,841,400

64,000

109,900

$1,368,400

$1,951,300

*
15 DE’s start March 1 and an additional 15 start June 1, 2003
** 2 CSR’s start March 1 and an additional 2 start June 1, 2003
*** All temporary staff costs are fully loaded.

Other Impacted Areas
There will be operational impacts to areas outside of the Driver Services Centres. It is reasonable to
expect that there will a spike in the number of calls to the Customer Contact area when the enhancement
program is first introduced. However, it is also reasonable to expect this increase in demand to dissipate
as drivers become aware of the changes, and understand the impacts on their own situation. As such,
further analysis is required to better understand impacts for 2004 and beyond to the following areas as this
analysis only considers 2003 impacts, and associated costs. It may be that volume does not decrease,
and as such assumptions should be tested.
Customer Care
An increase in calls to the Call Centre can be expected for several months around the time that new GLP
rules are announced. This should be partially mitigated by an aggressive communication campaign that
informs new drivers of the rules and that drivers already in the program will be “grand-fathered”. Sales and
Service is forecasting a general increase in call volumes as a result of the implementation of the GLP
enhancements. This will require a net addition of 11 full-time temporary employees for 2003. This business
case requests funds for the period March 1, 2003 to March 1, 2004 as a result of temporary workload
increases. Further analysis will be required for additional funds into 2004 and beyond. A separate request
for funds will be made (if necessary) when this business case is revised in late 2003. Staff reductions in
advance of March 2004 may be achievable if call demands are overstated, or dissipate more quickly than
planned.
These staff are required in the following areas: Customer Contact Victoria 8 temporary FTEs, and Driver
Testing and Vehicle Information (DTVI) 3 temporary FTEs. Ongoing operational impacts beyond 2003
should also consider such efforts as the Customer Care Transition project, which seeks to identify
efficiencies in the call centre area. The impacts of the Customer Service Centre roll-out will also need to be
evaluated in relation to this initiative. Estimated compensation costs for Customer are $379,000 in 2003,
and $126,000 in 2004.
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Licensing Support
The Licensing Support area is anticipating an increase in the volume of violation tickets and prohibitions
due to greater consequences. There will be a need for an additional 3 full-time temporary resources.
Additional costs to licensing support have been estimated at $57,000 in 2003 and $113,000 in 2004 as a
result of this initiative.
Staffing options
Senior Managers in the Licensing area met as a group to explore all available staffing options to address
the impacts of the proposed GLP changes on their operations. This group was tasked with presenting a
collective recommendation on the size and mix of staff required. Consideration was given to hiring full-time
staff, temporary staff, outsourcing, and a combination of all three elements. A copy of the report produced
by this team is in Appendix F.
This groups recommendations are summarized as follows:
·

Hire 15 full-time temporary Driver Examiners and 2 full-time temporary Customer Service
Representatives to be ready for work March 1, 2003.

·

Hire up to an additional 15 temporary Driver Examiners and 2 full-time temporary Customer Service
Representatives in June 2003 to handle additional increases in demand.

It was felt this recommendation struck a balance between dealing with an immediate and permanent
increase in demand, while affording the flexibility to adjust staffing levels later if necessary. Given the fact
that there was inadequate time to properly develop an outsourcing approach and that such an approach
would be vulnerable to fraud and inconsistencies, the hiring of temporary staff is the preferable option in
this case.
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Benefits
Crash Reductions and Claims Savings
The most significant benefit of the new GLP enhancements are the resulting reduction in crashes, injuries,
fatalities and property damage. The table below provides a summary of the crash reductions by type, and
the associated claims savings expected. The reader should not confuse the figures with actual fatalities
and injuries. For example in 2004, “2” refers to the number of crashes involving fatalities – not the number
of fatalities from the two crashes. It is important to note that the savings identified are based on a full year
of implementation. Savings from the first half of the first year will be nominal due to the lag time of the
program and will be substantially less than half of the identified 2004 savings; as such, no benefits are
claimed for 2003. At this time the 2006 savings can be used as a rough approximation for future years,
however further analysis will be required as those years approach.
Please see appendix G for a full analysis on how these numbers were derived, and how each element of
the enhancements contributes to the benefits suggested. Please note: the Measuring and Monitoring
Committee has approved these benefits.
Summary of Expected Crash Reductions and Claims Savings
Type of Crash
2004

2005

2006

Crash Reductions
Expected

Claims Savings ($)
Expected

Fatal

2

$483,000

Injury

444

$9,914,000

Property Damage Only

1,478

$2,428,000

Total

1,924

$12,825,000

Fatal

8

$1,958,000

Injury

1,362

$30,394,000

Property Damage Only

4,588

$7,537,000

Total

5,958

$39,889,000

Fatal

11

$2,571,000

Injury

1,663

$37,109,000

Property Damage Only

5,526

$9,079,000

Total

7,200

$48,759,000

Please note: these benefits were calculated assuming a January 1, 2003 implementation date. As
such annual benefits measured against calendar year may be slightly understated due to new
implementation date of July 1, 2003.
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Operational Benefits
No operational benefits are being claimed as part of this analysis, although Sales and Service is
forecasting an equivalent work savings at Claims Centres of approximately 9 FTEs in 2004. However it
cannot be determined at this stage whether these savings translate into true FTE reductions, since no one
claims office receives the benefit of one FTE equivalent.
As such, no benefits through staff reductions in claims have been factored into this benefits analysis. Call
centre efficiencies are also expected to be negligible in 2004 and are therefore not included.
Sales and Service is recommending that operational savings not be booked in future years until projected
crash reductions and associated reduction in claims files have been proven. This means that the annual
operational savings from Claims Centres would be time lagged by one year for the purpose of the benefit
cost analysis in future updates to this business case.

Measurement Plan
The benefits identified in this business case were developed in the Performance Analysis and Services
Department and have been approved by the Measuring and Monitoring Committee. This group prepares
an annual benefits report for the current GLP program which is presented to M & M each year. Once this
set of initiatives are approved, the Performance Analysis Services Department will evaluate its current GLP
measurement plan, and will make any necessary changes required to effectively measure the impacts of
the new initiatives. These new measures will then be incorporated into the annual report.

5. Impacts
Driver Services Centres
Driver Services Centres will be significantly impacted by the GLP enhancements. Even without any
changes to GLP, there is expected to be a rise in demand for road tests as current novice drivers mature.
Introduction of enhancements to GLP will result in an increased demand by current and future learner and
novice drivers to take their class 7 and class 5 roads test and graduate from the program. To maintain a
60-day service standard, additional Driver Examiners and Client Service Representatives will need to be
hired and trained. Facilities issues will need to be resolved for the second group of temporary hires, as
current locations are nearing capacity. This may require creative solutions.
Training
All points of service could be impacted to some degree by inquiries from new drivers concerned about the
GLP enhancements and how the enhancements will affect them. These areas include Customer Contact,
Claims Offices, Brokers Offices etc. Feedback from focus groups of new drivers held in the spring of 2002
strongly supported better communication to inform new drivers and their families of the Graduated
Licensing Program and the new enhancements. Feedback from many ICBC departments also indicated the
need for providing more communication about the program. Education and/or training of all points of
service is recommended to help ensure the broadest understanding of the GLP enhancements.
There will be a need to train newly hired Driver Examiners and Client Service Representatives required to
meet the new service standard.
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Publications and ICBC.com
All GLP related publications will need to be reviewed and updated. The current process of production and
distribution of these materials on a bi-annual basis should help minimize the costs of making the necessary
changes, assuming the reorder decision is timed accordingly.
The ICBC.com website will need to be updated to reflect the changes.
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6. Risks
1. The reaction or behaviour of the outstanding pool of eligible drivers in both in the learner stage, and the
novice stage at the time of the implementation may be underestimated. The sheer size of this group
could quickly overwhelm the Driver Services Centres, creating significant customer service issues
through delays in testing. This could also create associated public relations issues.
Mitigation:
Develop clear and effective communication strategies to alleviate public concerns. Additional
temporary staff may be required to deal with unanticipated demand increases. Ensure transition rules
are easy to comprehend.
2. Consideration was given to indefinitely grandfather all learner stage and novice stage drivers who enter
the GLP prior to the enhancements taking effect, in order to avert a potentially unmanageable surge in
demand. This would include renewals etc. However based on feedback from the Solicitor General’s
office, and an overarching desire to ensure all drivers exit the program, this approach was not adopted.
This decision is further reinforced by the difficulties in trying to manage and enforce two parallel
programs. In addition, the business area felt systems changes could be significant and costly, and
would delay delivery of the program.
Mitigation:
Develop clear and effective communication strategies to alleviate public concerns. Additional
temporary staff may be required to deal with unanticipated road test demand increases.
3. A change in direction from Government could impact this proposal.
Mitigation:
Be flexible and plan accordingly.
4. There are risks of significantly deteriorating service levels (increased wait times) at driver service
centres over the next two years – with or without changes to GLP. Increased wait times have been
directly correlated in the past with reduced customer satisfaction.
Mitigation:
This risk could be mitigated by hiring additional staff as recommended.
5. Increasing the number of Driver Examiners and the number of tests conducted will increase ICBC’s
operating costs as the retained fees do not provide full cost recovery.
Mitigation:
The potential crash claims savings far outweigh the project costs and the ongoing operational costs.
Full cost recovery is currently under consideration.
6. Significant risks to the estimated claims costs savings exist if the proposed enhancements for GLP are
not approved in their entirety.
Mitigation:
Changes will require a reevaluation of the benefits available.
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7. There may be a risk that the impacts to point of service areas like Customer Contact may be either
overstated or understated in terms of anticipated call volumes. This can be mitigated by closely
monitoring the effects of the GLP enhancements, and reacting quickly.
Mitigation:
The post-implementation evaluation and update to this business case proposed for November 2003
will provide direction on changes and adjustments to operating budgets for 2004.
8. There are many unknown variables present if this initiative moves forward which could impact initial
cost assessments.
Mitigation:
A standard 20% contingency has been added on the project side and will only be accessed if required.
9. It is anticipated these enhancements will result in a small increase in violation ticket and driving
prohibition disputes, operationally impacting police, courts and the Office of the Superintendent of
Motor Vehicles. Costing for this has not been considered as part of this business case.
Mitigation:
Ensure dialogue with all affected parties, and monitor the situation as required.
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7. Benefit/Cost Analysis
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8. Approvals
Approval of Initiative Scope and Analysis
The signature below indicates that the description of the business problem/opportunity described in
this Business Case is accurate, and that the Sponsor supports proceeding with the Recommendation
and Implementation Plan.
Executive Sponsor
X __________________________
Nettie Wagner, Vice-President, Vancouver Island Region and
Licensing

Date:

Operational Impacts of Initiative
The signature(s) below indicate acceptance of the operational, and financial impacts of the initiative as
outlined in the Corporate Budget Impact section.
Sales And Service
Division

Information
Services Division

Corporate
Planning and
Change Services

X __________________________
Bill Goble, Chief Operating Officer

Date:

X __________________________
Keith Stewart, Vice-President, Information Services

Date:

X __________________________
Donnie Wing, Vice-President Investments and Corp. Dev

Date:

X __________________________
Geri Prior, Vice-President Finance and Administration,
and Chief Financial Officer

Date:

Finance Division

Approval of Project Initiation
This Project aligns with the strategic direction of ICBC. The signature below indicates approval in
principle of the entire project and gives the sponsor the authority to proceed to the next phase of the
Project Life Cycle.
CEO
X __________________________
Nick Geer, President and Chief Executive Officer
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Appendix A: Evaluation of Proposed GLP Enhancements
A. Extending the Length of the GLP Learner Stage from 6 to 12 Months.
·

Research indicates that the combination of youth, and lack of driving experience contributes to higher
crash risks for new drivers (Insurance Institute for Highway Safety, 2001; Mayhew, 2000). According to
external research and ICBC statistics, the crash risk is highest for younger new drivers when they first
graduate to the GLP novice stage and are allowed to drive unsupervised. Extending the length of the
GLP learner stage allows new drivers to obtain additional driving experience and maturity in a more
protected and controlled driving environment.

·

In North American jurisdictions, GLP learner stages range between six and twelve months in duration.
The majority of licensing jurisdictions in Europe and Australia that have achieved better road safety
records than BC have learner licensing periods lasting up to 24 months.

·

Responds to BC’s Chief Coroner’s recommendation to increase the length of the GLP learner stage.

·

Consistent with research which recommends learner drivers be subject to practicing in all seasons
(Insurance Institute for Highway Safety, 2002).

·

Increasing the minimum driving supervisor age from 19 to 25 ensures this standard is consistent in both
GLP stages and with more progressive jurisdictions.

B. Require GLP Drivers to remain prohibition-free for 12 consecutive months in the learner stage,
and 24 consecutive months in the novice stage before being able to challenge a road test.
·

Research indicates that significant contributors to high new driver crash rates are deficiencies in
attitudinal and behaviour-based skills such as risk assessment, hazard perception, and decision making
(Mayhew, 1995). In addition, ICBC statistics have shown new drivers who receive a driving prohibition
are significantly more likely to be involved in a crash.

·

The intent of this restriction is to create an incentive for safer, responsible driving and to establish a
behaviour-based measure (in addition to the skills-based class 5 road test) to help evaluate a GLP
driver’s preparedness to graduate to a less restricted licence.

·

Several jurisdictions in Canada, Europe and the United States require drivers to complete the entire (or
a major portion of) the novice stage without receiving driving prohibitions before being eligible to apply
for a full privilege licence. While no empirical evidence has yet been produced that quantifies the traffic
safety benefits of this enhancement, many of the European jurisdictions with this condition have better
road safety records than BC.

·

No jurisdictions have been identified that have a requirement for learners to return to the start of the
learner stage upon receipt of a driving prohibition. Learner drivers are required to carry a supervisor,
resulting in them receiving very few driving prohibitions. In addition, crash rates are very low for this
group.

·

Based on observations, officials in Nova Scotia and Newfoundland have indicated that the
implementation of a similar novice stage requirement has resulted in fewer suspensions/prohibitions and
traffic violations being issued to novice drivers.

·

During the first three years following implementation, Newfoundland reports a 2% reduction in Criminal
Code Convictions and a 1% reduction administrative suspensions. Additionally, representation of
Newfoundland novice drivers in total traffic violation convictions has dropped by 2%.
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C. Extending the Length of the GLP Novice Stage
·
·

Lengthening the novice stage will help increase the overall benefits of the proposed novice stage
passenger restriction and non-prohibition driving requirement.
In combination with the longer learner stage, this change will require new drivers to spend more time in
a controlled driving environment before being able to access a full-privilege licence (total minimum
length of the GLP program increases from two years to three years). In addition, drivers will be older
and more mature before being able to leave the GLP program. Research indicates that the combination
of youth and a lack of driving experience contributes to higher crash risks for new drivers (Insurance
Institute for Highway Safety, 2001; Mayhew, 2000).

D. Add a Novice Stage Passenger Restriction
·

The proposed restriction would allow novice stage drivers to carry one passenger, but would require a
supervisor who is at least 25 years of age, and holding a full-privilege licence to be present when
carrying any additional passengers. Carrying family members is exempted from the restriction.

·

Research indicates a heightened crash risk for teenage drivers when carrying teenage passengers. A
report in the Journal of the American Medical Association (Chen, 2000) found the fatality rate for
teenage drivers substantially increases in relation to the number of passengers carried. Over 80 per
cent of GLP licences are issued to teenage drivers.

·

In addition, research indicates that the fatality rate of crashes involving younger drivers is significantly
higher when carrying younger passengers. These higher crash-rates are mostly attributed to increased
peer-influenced risk-taking and increased distractions (Preusser, 1998). As a result, the proposed
passenger restriction requires that a supervisor to be present that is outside the high-risk teenage peer
group.
Manitoba and Yukon are currently the only Canadian jurisdictions with a passenger restriction in their
GLP novice stage. While restriction details vary between North American jurisdictions, most limit the
carrying of younger passengers by younger drivers and provide for family exemptions.

·

·

This proposed novice stage passenger restriction has been designed to maximize potential road safety
benefits while responding to legal constraints, and the potential economic and lifestyle impacts on new
drivers:
Ø In Canada, the Charter of Rights and Freedoms limits the ability for individuals to be discriminated
against based on age. To limit the risk of successful challenge, the proposed restriction does not
limit the carrying of passengers based directly on either the age of the driver or passenger.
Ø The proposed restriction allows novice drivers to carry one passenger while unsupervised. While
this exemption limits the potential road safety benefits of the restriction, it allows drivers (most in
their late teens attending high school, university, employment) to have the flexibility to reasonably
meet their basic mobility requirements.
Ø In addition, the proposed restriction exempts family members. This will allow new drivers,
especially in more rural communities where public transportation is not available, to meet the
transportation needs of their families.

·

Responds to a previous BC Chiefs of Police and Young Drivers of Canada recommendation to introduce
a novice stage passenger restriction.

Other enhancement options were reviewed in the development of this enhancement package, including the
introduction of a novice stage nighttime driving restriction. This option was rejected because most of its
road safety benefits would overlap with those realized through the proposed passenger restriction, and it
would remove the ability for new drivers to gain valuable nighttime driving experience while still in the
protected environment of GLP.
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Appendix B: Comparison of Current and Proposed Graduated
Licensing Program
Current Graduated Licensing Program

Learners

Novice

Duration:
Minimum 6 months
-reduced by 3 with ICBC approved course
Restrictions:
Zero Blood Alcohol Content
Supervisor required (minimum 19 years old)
Limited to two passengers (including supervisor)
Restricted from driving between midnight and 5 a.m.
“L” sign must be displayed

Duration:
Minimum 18 months
Restrictions:
Zero BAC
"N" sign must be displayed
Exit Requirements:
Road Test

Exit Requirements:
Road Test

Proposed Graduated Licensing Program

Learners

Novice

Duration:
Minimum 12 months
- reduced by 3 months with ICBC approved course
Restrictions:
Supervisor required (minimum 25 years old)
Zero BAC
Two Passengers (including supervisor)
Driving between 5 a.m. and midnight only
"L" sign must be displayed
Exit Requirements:
Road Test

Duration:
Minimum 24 months
Restrictions:
One passenger unless accompanied by a
supervisor 25 years of age or older, family
exempted
Zero BAC
"N" sign must be displayed
Exit Requirements:
24 consecutive months of
suspension/prohibition free driving
Road Test
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Appendix B Continued..
After implementation, the new GLP licensing rules will be applied to new drivers when they:
- Enter the GLP program as learners
- Graduate to the GLP novice stage
- Re-issued a GLP licence after a driving prohibition
- Renew their GLP licence
JULY 1, 2003
Old Rules Apply
·
·
·
·

New Rules Apply

If new driver gets learner licence
If learner driver renews learner licence
If learner driver takes road test, gets novice
licence
If novice driver completes prohibition

·
·
·

If new driver gets learner licence
If learner driver renews learner licence
If learner driver takes road test, gets novice licence

·
·

If novice driver renews novice licence
If novice driver completes prohibition

How the rules would apply
Examples:
1. A new driver applies for a GLP learner licence before July 1, 2003 – old rules apply until either the
class 7 road test is successfully completed (and the driver graduates to the GLP novice stage) or the
driver renews their GLP learner licence.
2. A driver holding a GLP learner licence completes the Novice stage class 7 road test and graduates to
the GLP novice stage before July 1, 2003. The old rules apply until either the class 5 road test is
successfully completed (and the driver graduates from the program) or the driver renews their GLP
novice licence.
3. A driver holding either a GLP learner or novice licence fails a road test after July 1, 2003 – old rules
apply until the road test is successfully completed or the driver renews their licence.
4. A driver holding a novice licence receives and completes a driving prohibition before July 1, 2003 – old
rules apply upon licence re-issuance (see examples 1 and 2 for details on how long the old rules will be
applied).
5. A driver holding a GLP novice licence receives a driving prohibition before July 1, 2003 but does not
complete the prohibition until after July 1 – new rules apply upon licence re-issuance.
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Appendix C: Representation of BC’s GLP Drivers in Crashes
The following tables illustrate the current over-representation of BC’s GLP drivers in crashes. In addition,
these numbers show GLP drivers to be involved in over 24 per cent of BC’s total crash claims, suggesting
their involvement in more severe crashes than non-GLP drivers. For example, approximately 17 per cent
of BC’s total crashes involve injury claims compared to 24 per cent for GLP drivers.
Comparison of Crash Involvement Between GLP Drivers and All Drivers (2001)

All BC Drivers
GLP Learner
Drivers
GLP Novice Drivers

Number of
Drivers

Per Cent of All
Drivers
100.0
2.0

Number of Drivers
Involved in
Crashes
405,039
874

Per Cent of All
Drivers Involved
in Crashes
100
0.2

2,771,180
56,606
128,478

4.6

51,010

12.6

Comparison of Crash Type and Claims Costs Between GLP Drivers and All Drivers (2001)

All BC Drivers
Fatal
Injury
1
PDO
Total

Number of
2
Crashes

Per Cent of Total
Crashes

Average Crash
Cost

Total Cost

352
43,356
217,554
261,262

0.1
16.6
83.3
100.0

$234,588
$22,317
$1,642

$82,575,060
$967,606,201
$357,389,009
$1,407,570,270

GLP Learner
Drivers
Fatal
3
0.3
$234,588
$703,764
Injury
183
21.1
$22,317
$4,084,139
PDO
686
78.5
$1,642
$1,126,933
Total
874
100.0
$5,914,837
0.4%
Learner Driver
Costs as Per Cent
of Total Costs
GLP Novice Drivers
Fatal
66
0.1
$234,588
$15,482,823
Injury
11,538
23.6
$22,317
$257,501,622
PDO
37,205
76.3
$1,642
$61,118,885
Total
48,809
100.0
$334,103,332
23.7%
Novice Driver Costs
as Per Cent of Total
Costs
1
Property damage only claims
2
The number of crash incidents as opposed to the number of drivers involved in a crash is used in
order to be able to generate total claims costs
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Appendix D. Demand Analysis GLP Enhancements
I.

Prepared for:

Bill Goble, Chief Operating Officer, For Information

II.

Subject:

Size and timeline of impacts on ICBC’s road test system resulting from the
announcement of the proposed Graduated Licensing Program (GLP) enhancements

III.

Background:

·

Currently, approximately 85,000 GLP novice stage drivers have completed their minimum time
requirements and are eligible to challenge the class 5 road test and graduate from the program. This
number is increasing by an average of approximately 2,900 drivers per month.

·

Drivers are choosing to stay in the novice stage because of the cost and effort to pass the road test
and the lack of restrictions to meaningfully distinguish driving privileges between the novice stage and
a full privilege licence. At this time, novice drivers are only required to display a new driver sign,
cannot drive with alcohol in their body, are subject to lower penalty point thresholds before receiving a
driving prohibition and are restricted from applying for a commercial licence.

·

The proposed GLP enhancements will substantially increase the number and severity of driving
restrictions applied to novice stage drivers (passenger restriction, requirement for drivers to be
prohibition-free for 24 consecutive months before being able to challenge the class 5 road test), and as
a result, create an incentive for this pool of drivers to book road tests so they can exit the program.

·

BC’s road test waiting period is approximately 40 days in the Lower Mainland. This number
inaccurately interprets ICBC’s current capacity to meet the province’s need for timely access to road
tests, temporarily benefiting from the fact that the vast majority of novice drivers are choosing to stay in
GLP.

·

It is anticipated that the implementation of the proposed novice stage enhancements will result in a
significant, short-term increase in demand for road tests as most of the current pool of 85,000 eligible
novice stage drivers move towards getting a full privilege licence. In addition, these enhancements
should create an ongoing increase in road test demand as future novice drivers choose to leave the
program in a timely manner and not create a pool of languishing drivers.

IV. Discussion:
·

The following analysis attempts to predict the timing and size of changes in demand for road tests by
looking at previous experiences in BC and other jurisdictions to see how new drivers responded to
announcements of more severe driving restrictions.

Previous Experiences:
British Columbia – Implementation of GLP Program (1998)
·

GLP implementation on August 1, 1998 significantly changed licensing requirements for BC’s new
drivers. Numerous new driving restrictions were created (e.g., nighttime driving restriction, zero blood
alcohol requirement) and the learning period in which these new restrictions are applied was increased
from one month to 24 months.

·

The program used a phased implementation strategy to capture as many new drivers in GLP as
possible. On April 9, 1998 it was announced that:
o
Anyone obtaining a learner licence after May 4, 1998 would not be allowed to take a road
test before August 1, and as a result, enter the GLP novice stage upon passing; and
o
Anyone already holding a learner licence would be required to enter GLP if they took their
road test after August 1.
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·

This announcement resulted in a dramatic spike in demand for both knowledge and road tests. In
response, ICBC hired over 60 temporary driver examiners / customer service representatives opened
some of its licensing offices on Saturdays. These efforts still resulted in road test waiting periods being
tripled in the Lower Mainland (8 days to 25 days). After August 1, road test waiting periods generally
returned to pre-announcement levels.

Ontario – End of First GLP Licensing Period (1999)
·

Ontario introduced their GLP program in 1994 which included a novice stage with limited driving
restrictions and a road test exit requirement. Similar to BC, these variables led to the creation of a
large pool of novice stage drivers who were eligible to take the exit test but chose to stay in the
program.

·

At the time of implementation, it was widely announced that GLP drivers could only stay in the program
a maximum of five years. Drivers who did not take the test would be returned to the highly restrictive
learner stage.

·

Approximately five years after GLP implementation, Ontario experienced a large increase in demand
for road tests resulting in waiting periods increasing to over one year in Metro Toronto.

·

In response to public pressure, the Ontario government announced a $25 million program to clear the
glut of road test applicants through hiring 141 examiners, expanding testing hours and opening
temporary testing facilities. The program was successful in returning their average provincial road test
waiting period to between 2-3 months (reported Fall, 2002).

Analysis of Variables:
·

Both licensing experiences described above indicate most drivers will endure the stress, cost and effort
required to pass a road test in order to avoid what they perceive as more severe driving restrictions. In
addition, the Ontario experience suggests drivers will procrastinate on taking a road test until the last
moment before more severe driving restriction are applied.

·

Quantifying the number of BC novice stage drivers (pool of 85,000 qualified to challenge the novice
stage exit test) who will want to take the class 5 road test upon announcement of the GLP
enhancements and the speed in which they book their tests is dependent on:
o
Driver perception of the severity of these new rules in limiting driving mobility; and
o
Effectiveness of communication efforts to control public responses.

·

The proposed novice stage restrictions will impact teenage drivers the most, who make up over 70 per
cent of novice drivers. The passenger restriction specifically restricts teenage drivers from carrying
more than one of their peers (unless accompanied by a minimum 25 year old supervisor).

·

The requirement for novice drivers to complete at least an additional 24 months upon receiving a
driving prohibition (i.e., issued for receiving two tickets) will also impact teenage drivers more, who
comprise seven per cent of BC’s driving population but receive 17 of total violation tickets issued. As a
result, it is anticipated that the announcement of these enhancements will act as a significant incentive
for eligible novice drivers to book a road test and graduate from GLP.

·

Two strategies have been identified to spread out the impact of the GLPE announcement. The
proposed implementation plan will apply the new GLP licensing rules to novice drivers as they renew
their licence, distributing the road testing impacts over a five year period.

·

In addition, the communication plan includes both general communication (e.g., press releases) and
focused messaging at all road test booking points of contact (e.g., DEAS on-line booking) to remind
drivers of the option of waiting closer to their licence renewal date to book their road test. It is
anticipated that the combination of focused messaging and human tendency towards procrastination
will be reasonably successful in convincing drivers to wait to book their road tests. However, previous
GLP surveys and results from recent youth focus groups suggest general communication will have
limited success in transmitting this type of detailed information.
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Appendix E: Analysis Statistics
The characteristics of the outstanding pool of eligible but untested drivers in both the learner and novice
stages is identified in the following table. As can be seen the size of this group, and the amount of potential
work it represents is significant. These facts provide a framework for the scenarios presented on page 11.
Based on the model proposed in this business case it will take approximately 4.5 years to eliminate the
backlog.
Pool Characteristics as at July 1, 2003 Eligible Drivers (estimated)
Learners Pool:
Eligible learner stage drivers
Learners test failure rate
Equivalent learner stage tests
Time for learner stage test
Time equivalency of outstanding tests

51,000
40%
71,400
45 minutes
53,550 hours

Novice Pool:
Eligible Novice stage drivers
Novice test failure rate
Equivalent Novice stage tests
Time for novice stage test
Time equivalency of outstanding tests

85,000
30%
110,500
60 minutes
110,500 hours

Combined Pool totals:
Total Tests
Total testing hours required

181,900 tests
164,050 hours

Driver Examiner capacity:
Hours available for testing
Work Days per year
Available Hours per year per Examiner

6 hours/day
200
1200

Number of DE’s required to eliminate pool in 1 year

137 Driver Examiners

Current Staff Capacity:
Number of Driver Examiners
Total available testing hours per year
Estimated annual time spent on non GLP tests
Total time available for GLP tests
Current estimated class 7 test demand
Current estimated class 5 test demand
Total estimated current GLP demand in hours*
Residual testing hours **

136 DE’s
163,200 hours
73,000 hours
90,200 hours
54,000 hours
21,000 hours
75,000 hours
15,200 hours

Future annual demand due to enhancements***
Class 7 tests (expressed as hourly equivalency)
Class 5 tests
Future estimated annual GLP demand

62,000 per year
69,000 per year
131,000 hours/ year

Demand to Capacity Comparison:
Future estimated annual GLP demand
Pool demand (outstanding)

131,000 hours/year
164,050 hours

Current Annual GLP Capacity

91,000 hours

*this estimate is at the conservative end of a range that could go as high as 90,000 which would use all available
capacity.
**refers to time not spent on direct testing and can include travel, customer service, personal time etc.
***assumes 90% of eligible novice stage drivers will wish to exit the program soon after they are eligible to
avoid the new restrictions (current rate is approximately 30%). This low exit rate is attributed to the fact
that current restrictions are not prohibitive enough.

VERSION 4.0 - Final

35

Business Case
Appendix F: The Staffing Implications of the Enhanced Graduated
Licensing
Prepared by: Ted Ockenden, Manager Licensing
December 13, 2002

Problem Identification
The proposed enhancements to the Graduated Licensing Program(GLP) will increase the GLP standards
and restrictions. This in turn will have the effect of creating better, safer drivers, reducing crashes and
resulting in substantial financial savings. However, we believe these more rigorous standards will motivate
the approximately 85,000 drivers who are presently in the Novice Stage of the GLP to act as quickly as
possible to seek a road test to allow them to obtain a full-privilege, Class 5 License.
This could occur as early as March 2003. Past experience has shown that the public could learn of the
forthcoming changes and react immediately in advance of details being disclosed. Approximately 85,000
novice stage road tests equates to approximately the same number of GLP road tests presently conducted
throughout the province annually. This could result in an unacceptable delay in road test availability. In
order to address this a solution must be developed that will balance the need to meet customer service,
security and consistency standards, while ensuring that additional resources are hired in such a way as to
not to place ICBC in an overstaffed position once the pool has depleted to a manageable level.
Problem Resolution
This document will sequentially address the potential solutions, identifying the pros/cons of each solution
whilst leading to the next, best solution.
Outsourcing
Outsourcing is not a foreign concept to ICBC Licensing, as many transactions are presently delivered by
Provincial Government Agents in mid-sized cities and by appointed Agents on a fee per service basis in
smaller cities. However, these transactions are not complex and the veracity of them can easily/readily be
audited via present systems.
The hiring of external staff would not increase ICBC head-count. It would also be possible without any
additional burden on present facilities. Once the immediate issue had been resolved, business could be
conducted as per present practice. Road testing by a private entity would require significant analysis and
public consultation and would have to be completed in an extremely short time period. Applicant criteria
and an RFP process would also have to be developed, as well as an audit process. Experience has shown
that it is not advisable to allow driving schools to both train and test at the same facility. If they fail an
inordinate number of applicants they are accused with being revenue driven and if they pass too many,
they are accused of not adhering to standards.
The outsourcing of Licensing functions has been explored in other jurisdictions. The fraudulent
procurement of licenses can results and the audit processes that become necessary are often more costly
than the processes they replace. Further, road test consistency, which is one of the cornerstones of the
GLP could be compromised within this delivery mechanism if proper standards and protocol are not strictly
adhered to.
Additionally, the timing of this consideration is challenged by the fact that ICBC will be entering to contract
negotiations at approximately the same time. It is the opinion of our Labour Relations Department not to be
forcing this issue at a time when it may be in conflict with our negotiation strategy.
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Permanent Employees versus Temporary Employees
In order to address the influx of road tests, it has been determined that approximately 30 staff will be
required. Permanent staff can prove to be less expensive in that there is no requirement to pay the 18%
vacation differential and there is less turnover than with temporary employees, whose primary purpose is to
seek permanent employment either within other areas of ICBC or externally. Further, this longevity
heightens morale, minimizes the need for the training of replacements and lends itself to improved
consistency. Lastly, permanent employees would remain after this project, leaving a body of skilled
individuals to address attrition and other unplanned staff losses.
The disadvantage of hiring permanent employees is that they add to ICBC headcount beyond the duration
of the problem and provide less flexibility when it comes to addressing changing business needs.
Temporary employees offer greater flexibility in that they can be added, transferred or removed subject to
changing business needs. If the initial deployment of staff proved to be incorrect, it is easy to transfer
and/or terminate these staff. There is less need to accommodate vacations and no need to maintain this
headcount indefinitely.
The disadvantage of hiring temporary employees is that there is greater turnover. This increases the costs
associated with additional hiring (recruitment, background checks, interviewing, testing) and training. This
also leads to a reduction in road test consistency and possibly to a reduction in road safety benefits.
Hiring Recommendations
It is recommended that fifteen employees be hired on a temporary basis to allow for recruitment and
training in advance of March 2003. As the GLP enhancements are introduced and the consequences
better understood, it is recommended that the additional staff (up to 15 temporary employees) be hired on a
temporary basis to supplement need. This approach would better allow for more accurate deployment and
would not provide an unnecessary surplus. The additional permanent staff would address attrition and be
necessary in order to meet present business needs.
The hiring of temporary employees provides maximum flexibility in dealing with demand issues. We would
have to “post” those positions and staff from other lines of business would likely be most eligible. This
would necessitate renewed recruitment and training, creating additional costs and delays. However, the
advantages are superior cross training of employees, career opportunities, and greater job satisfaction.
Staff Deployment Recommendations
The 5 Regional Licensing Managers have assessed past/present road test wait-lists against anticipated
need and have put forward the following hiring submission for temporary staff:
·
·
·
·
·

Vancouver Island Region: 1.5 FTE additional staff
Northern Interior Region: .5 FTE additional staff (could be resourced with part-time staff)
Southern Interior Region: 4 FTE additional staff
Fraser Valley Region:
12 FTE additional staff
Lower Mainland Region: 12 FTE additional staff

The Regional Managers will assess regional needs and ascertain where staff should be deployed and
whether or not part-time or full-time staff are preferable.
Further, it has been concluded that 4 additional Client Service Representatives (CSR’s) will be required to
service the administrative demands created by the additional road tests. It is preferable to hire these staff
as temporary employees. Should turnover occur, it would be easier to recruit and train staff in this position.
Also, this would provide for greater flexibility with regards to transferring staff to meet changing needs.
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Conclusion
The financial and road safety benefits to be derived from the enhancements to the GLP are substantial. In
order to properly provide for these enhancements, additional staff will be required. This work could be
outsourced, however we would have to overcome numerous obstacles and challenges to put into place
within the required time frame.
Further analysis will be conducted surrounding the outsourcing issue. This work will be done in parallel to
the roll out of the GLP enhancements. In the meantime, the recommendation is to proceed with the hiring
of temporary resources.

VERSION 4.0 - Final

38

Business Case

Appendix G. Source of Expected Benefits and Summary of the Projection Process

Prepared by : Sandi Wiggins
Senior Research Officer
Performance Analysis Services
December 6, 2002

Benefit Projection Model and Estimates Approved by:
ICBC Measurement and Monitoring Committee
September 19, 2002

VERSION 4.0 - Final

39

Business Case
SOURCE OF EXPECTED BENEFITS
Claims savings associated with new drivers arise from lowering the new driver crash rate. In the GLP
system, this rate is comprised of two factors: the Learner crash rate and the Novice crash rate. The
Novice crash rate tends to exceed the Learner crash rate by a factor of about 10 (or more). Consequently,
the claims savings expected from the enhancement package are expected to arise from two sources: 1)
the extension of the lower Learner crash rate over a longer period of time (thereby generating a lower
overall crash rate each year), and 2) a reduction of the Novice driver crash rate.
Due to the very low crash rate of learner drivers, most of the benefits anticipated from the enhancement
package are expected to come from the extension of the fully supervised Learner period (assuming the
current low Learner crash rate is maintained over the longer learner period). It would be very difficult to
implement any Novice stage restrictions that would lower the Novice crash rate by a factor of 10 or more.
But a reduction in the Novice stage crash rate is the aim of the passenger restriction and prohibition-free
requirement. It is anticipated that both of these changes in the Novice period will have a general and
specific deterrent effect (if they are fully and frequently communicated, and if there is a high expectation of
enforcement).
Research has shown that the crash risk of young Novice drivers increases considerably with the number of
young passengers in the vehicle.
The reasons for this increase is not entirely clear, but certainly
distraction and social pressures have been raised as possibilities. The Novice stage passenger restriction
is, therefore, an attempt to reduce the Novice crash rate by reducing some of the crashes attributable to
inexperienced new drivers carrying multiple young passengers.
Similarly, the prohibition-free requirement is expected to prompt at least some Novice drivers to refrain from
engaging in driving behaviours that would result in a prohibition. To the extent that these changes in
behaviour prevent crashes, they would also contribute to an expected reduction in the Novice crash rate.
The following table summarizes the benefits expected from the implementation of the Learner and Novice
Stage enhancements. The table is followed by a general description of how the benefits were derived for
each component. Please note that the benefits expected from each of the Novice Stage enhancements
are not presented separately. This is due to the fact that the effects of the passenger restriction and
prohibition-free requirement are not expected to be completely independent. Consequently, only the
benefits expected from the effects of the two components in combination are presented.
It should be noted that all of the benefits projected for the Enhancement package have been estimated
using information available from the current GLP. In particular, the number of new drivers entering the
system each year, the speed with which they move through the Learner and Novice stages, and the
Learner and Novice driver crash rates are based on past experience. If, after the implementation of the
GLP enhancements, any of these factors change markedly the projected benefits will change as well.
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Summary of Benefits Expected from Proposed GLP
Enhancement Package by Component

Program Component

Year 1

Learner Stage Extension

Novice Stage Enhancements

Year 2

Learner Stage Extension

Novice Stage Enhancements

Year 3

Learner Stage Extension

Novice Stage Enhancements

Type of Crash

Number of
Crashes
Prevented

Estimated
Benefits ($)

Fatal

1.5

$343,672

Injury

378

$8,434,004

Material Damage Only

1,305

$2,143,723

Total

1,685

$10,921,399

Fatal

0.6

$139,579

Injury

66

$1,479,860

Material Damage Only

173

$284,122

Total

240

$1,903,561

Fatal

7.5

$1,760,350

Injury

1267

$28,266,298

Material Damage Only

4,340

$7,128,861

Total

5,615

$37,155,509

Fatal

0.8

$198,216

Injury

95

$2,127,117

Material Damage Only

249

$408,441

Total

345

$2,733,773

Fatal

8.7

$2,043,850

Injury

1410

$31,467,531

Material Damage Only

4,867

$7,995,423

Total

6,286

$41,506,804

Fatal

2.2

$527,298

Injury

253

$5,641,660

Material Damage Only

659

$1,083,243

Total

914

$7,252,201
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SUMMARY OF BENEFIT PROJECTION PROCESS
The following is a brief summary of the methods used to calculate the estimated benefits of the proposed
GLP enhancements (Extended learner period, Novice Passenger Restriction, and Prohibition-free Novice
Stage). All of the benefit projections were calculated in reference to the current GLP. Thus, all of the
projected benefits are in addition to any benefits realized under the current GLP.
The benefit projection model was developed using January 1, 2003 as the estimated implementation date,
and benefits were estimated for the three year period 2003 - 2005. The implementation date is expected to
be July 1, 2003 and as such the projected benefits should be interpreted as applying to the first full year
after implementation (Year 1), the second full year (Year 2), and the third full year (Year 3). However, the
projected estimates for each year will be subject to greater inaccuracy the further the actual implementation
date moves from January 1, 2003.

1. Extended Learner Period
Benefits Projected for this component:
Year 1: $10,921,399; Year 2: $37,155,508; Year 3: $41,506,803
Method:
1.1 Based on actual GLP experience from 1999-2001, crash rates (the number of crashes per driveryear) were calculated for new drivers who took the approved driving course (DOC) and, separately,
for those who did not (NDOC). Crash rates were also calculated separately for the mutually
exclusive categories of fatal crashes, injury crashes and material damage only crashes. A major
component of the rate calculation process involved estimating the number of equivalent years spent
by new drivers in each of the Learner (L) and Novice (N) phases during the 1999-2001 period, and
then projecting these driver-years forward into the first (Year 1), second (Year 2), and third (Year 3)
full years after implementation of the GLP enhancement package.
1.2 With the assumption of an extended Learner period (to 12 months for NDOCs and 9 months for
DOCs), the new number of L and N years to be contributed in Year 1, Year 2, and Year 3 were
estimated based on a few assumptions (arising from the 1999-2001 experience):
a) 16% of new drivers would be in the DOC group and 84% would be NDOC.
b) The average length of driving experience in any year will be 6 months (0.5 years) based on an
assumption of roughly consistent monthly entry into the GLP program.
c) 25% of DOC L-drivers will graduate to the N level by the end of the year in which they entered
GLP (and will have 1.5 months as Ns). All (100%) will be in the N phase by the end of the year
after they entered GLP.
d) No NDOC drivers will reach the N level by the end of the year in which they entered GLP, 50%
will reach N by the end of the year after they entered GLP, and 80% by the end of the second
year after they entered GLP.
e) The total number of new drivers entering the system in Year 1 was estimated to be 57,000; in
Year 2, 58,000; in Year 3, 59,000. Again, this was based on 1999-2001 experience.
1.3 The number of crashes expected for new drivers in Year 1, Year 2, and Year 3, assuming no learner
period extension, was calculated. This was done using the actual L and N crash rates observed in
1999, 2000, and 2001 multiplied by the number of N and L driver-years that would be expected in
Year 1, Year 2, and Year 3 if there was no extension.
1.4 Next, the expected number of crashes assuming an extended learner period had been implemented
was then calculated. This was done by using the established crash rate from 1999-2001 data
multiplied by the number of L and N driver-years that would be expected in Year 1, Year 2, and Year
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3 with the extension. The expected driver years after implementation were calculated based on the
assumptions outlined in 1.2 above.
1.5 The results of 1.3 were subtracted from the results of 1.4 to arrive at the change in the number of
crashes expected from extending the learner period.
2. Passenger Restriction
Benefits Projected for this component:
Year 1: $1,081,436; Year 2: $1,554,564; Year 3: $4,122,973.35
Method:
2.1 It was first assumed (based on 1999-2001 experience) that 16% of Novice driver crashes involve
vehicles with >1 passenger under the age of 25 and with no occupants over the age of 25. The
effect of the passenger restriction was calculated assuming that 100%, 50%, and 20% of such
crashes would be prevented. The final estimate of benefits was based on the results obtained
assuming a 20% reduction in the number of young passenger-involved crashes. Little information is
available to provide any guidance with respect to the reductions to be expected from a passenger
restriction. However, in one published report from New Zealand (Begg, Alsop, Langely, 2000), a
reduction of 24% of all passenger-involved crashes had been obtained. The passenger restriction in
New Zealand is more restrictive than the one proposed for the enhanced GLP. Consequently, a
slightly lower target was selected for this analysis. Clearly, however, achievement of this target will
depend upon compliance.
For the extension of the L-phase we were concerned only with the number of novices which resulted
from the entering Ls (since pre-existing novices would not be affected) by this enhancement. With
the passenger restriction, however, we needed to include novices from prior years who would
subsequently renew their licence under the new rules, as well as those who would enter the system
from other jurisdictions. The resulting number of estimated N-years projected for Year 1 - Year 3
were based on the 1999-2001 experience.
2.2 To estimate the impact of the passenger restriction, it was necessary to identify the target crashes
by the number and age of passengers (whether injured or not). In order to do this we were
restricted to the TAS database (the claims database does not capture information on passengerinvolvement). The TAS database contains all police-reported crashes, and details concerning the
passengers in the vehicle at the time of the crash, but underestimates the number of crashes
reported in the Claims database. The first step was thus to find, in TAS, the number of target
crashes involving N-drivers during 1999-2001, and then to use this information to estimate the
number of target crashes expected in the Claims database.
2.3 In order to extend the TAS estimate to all novice driver crashes in Claims, the total number of
Claims crashes was compared with the TAS total by severity level (fatal, injury, and material
damage only). The ratios of Claims crashes/TAS crashes for fatal, injury and material damage only
incidents were then used as “conversion factors”. For example, there were 5,888 TAS injury
crashes involving novices and 12,185 Claims injury crashes. The conversion factor (TAS-Claims)
for injury crashes was thus 12,185/5,888 = 2.0695.
2.4 These conversion factors were then applied to the estimated TAS crashes prevented (2.1) to obtain
the estimated Claims incidents prevented.
2.5 Next, the base crash rate (i.e. the rate applying if there were no passenger restrictions) in terms of
fatal, injury and material damage only crashes was calculated by dividing the total number of claims
crashes recorded in each category by the number of novice driver-years calculated from 1999-2001.
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Then the number of crashes expected in Year 1 – Year 3 without novice passenger restrictions was
estimated by multiplying this rate by the number of novice driver-years estimated for this period.
2.6 The estimated rate for 1999-2001 assuming a passenger restriction had been in effect was
computed by subtracting the estimated number of Claims crashes prevented from the number of
Claims crashes recorded in 1999-2001 and again dividing the result by the estimated number of
novice driver-years for the period 1999-2001. Then the number of crashes expected in Year 1 –
Year 3 with the novice passenger restriction was estimated by multiplying this rate by the number of
novice driver-years projected for Year 1 – Year 3 (as in 2.5).
2.7 Subtracting the results of 2.6 from those of 2.5 gave the expected number of crashes prevented by
the passenger restriction.
3.0 Prohibition-Free Novice Period
Benefits Projected for this component:
Year 1: $1,508,494; Year 2: $2,168,539; Year 3: $5,751,281
Method:
3.1 The number of novice drive r-years estimated for the three year period Year 1 – Year 3 was
estimated to be 104,590 person-years (16,734 in Year 1, 24,056 in Year 2, 63,800 in Year 3).
3.2 An analysis of the 1999-20 01 novice driver records found that, of those with at least 24 months of
novice driving-time, 83% had no prohibition during this 24-month period while 17% (some 7,187)
had one or more. These prohibited drivers had 6,698 crashes during their first 24 months of N
driving for a rate of 0.466 crashes per driver per year. Their non-prohibited counterparts had a rate
of only 0.238 and the overall crash rate was 0.277.
3.3 There were three levels of program effectiveness assumed for the analysis: (i) that the overall crash
rate of 0.277 could be brought down to 0.238 (i.e., to the same level as that of the non-prohibited
drivers), (ii) that the total crash rate could be brought down to 0.258 (1/2 way between 0.277 and
0.238), and (iii) that the total crash rate could be brought down to 0.267 (1/4 way between 0.277 and
0.238). Only the third (the most conservative) assumption was used in the final benefit estimation.
3.4 The reductions in crash rate s were calculated as percentage changes for fatal, injury and material
damage only crashes. The numbers of crashes (fatal, injury and material damage only) expected by
year for novice drivers without the prohibition requirement were reduced by these percentages to
arrive at the estimated numbers expected with the prohibition requirement. The difference between
the two numbers for each of fatal, injury and material damage only incident classes then
represented the potential effect of the change.
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4. Combined Effect of Novice Stage Enhancements

Projected Benefits for the combined effect of the Novice Enhancements (Passenger
Restriction plus Prohibition-free Requirement Combined – assuming the two components are not
independent):
Year 1: $1,903,561; Year 2: $2,733,773; Year 3: $7,252,202

Method:
In recognition of the fact that there is likely to be some overlap between the crashes involving young
passengers and those involving prohibited novice drivers, the total combined crash rate reduction expected
from the concurrent implementation of both enhancements was adjusted downward from 6.8% to 5%. The
number of fatal, injury, and material damage crashes prevented were then recalculated to reflect this
adjustment.
5. Calculation of Benefits ($)
To obtain the dollar benefits from the proposed enhancement package, average incident costs per fatal
($234,588.24), injury ($22,317.73), and material damage ($1,642.76) were used. Average incident costs
were calculated using claims data extracted March 31, 2002, and ultimated using 2001 loss development
factors (as of March 31, 2002).

Reference: Begg, D.J.; Alsop, J; Langley, J.D. The impact of graduated licensing restrictions on young driver
crashes in new Zealand. Proceedings of the International Council on Alcohol, Drugs, and Traffic Safety. Stockholm,
May 22-26, 2000.
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Appendix H: Total FTE / Headcount Requirements
2003

Position

Headcount

FTE

Driver Examiners
Client Service Representatives
Victoria Customer Contact
Driver testing & Vehicle Info
Licensing Support
Total

30
4
8
3
3
48

20
2.5
6
2
1.5
32

This reflects temporary staff
Headcount and FTE requirements for 2004 will require additional analysis once the program has been
introduced, and all impacts are known.
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Appendix I: Comparison of BC GLP Licensing Models to Other Jurisdictions
Jurisdiction
BC - Current
Model

Graduated
Licensing
Model Yes/No
Yes

BC Proposed
Model

Yes

AB

Proposed
Model

SK

Proposed
Model
Enhanced
Learner Stage
Only

MB

Yes
Fully
Implemented
by January
2003

ON

QU

Yes

Yes

Learner Stage
Duration:
Minimum 6 months - reduced up to 3 with ICBC approved
course
Restrictions:
Supervisor - 19 years, full license
Zero BAC
Two Passengers (including supervisor)
Driving between 5 a.m. and midnight only
"L" sign must be displayed
Exit Requirements:
Road Test
Duration:
Minimum 12 months - reduced up to 3 with ICBC approved
course
Restrictions:
Supervisor - 25 years, full license
Zero BAC
Two Passengers (including supervisor)
Driving between 5 a.m. and midnight only
"L" sign must be displayed
Exit Requirements:
Road Test
Duration:
12 months
Restrictions:
Zero BAC
No Driving between Midnight and 5 a.m.
Supervisor - 18 years and full license
Exit Requirements
Less than 8 demerit points
Road Test
Duration:
Minimum 6 months
Restrictions:
Supervisor - full license at least one year
Exit Requirements:
High School Driver Education or 4 hours of professional incar instruction
Road Test
Duration:
Minimum 9 months - no reduction for training
Restrictions:
Supervisor - full license for at least 3 years, >05 BAC
Supervisor in front seat to carry passengers
Zero BAC
Exit Requirements:
Road Test
Duration:
Minimum 12 months - reduced to 8 with approved training
Restrictions:
Supervisor - full license at least four years, .05 BAC
Specified Road restrictions
Maximum speed 80 km/h
No driving Midnight to 5 a.m.
Exit Requirements:
Road Test
Duration:
Minimum 12 months - reduced to 8 with approved training
Restrictions:
Supervisor - full license at least 2 years
Zero BAC
Exit Requirements:
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Novice/Intermediate Stage

Post-Novice
Stage

Duration:
Minimum 18 months
Restrictions:
Zero BAC
"N" sign must be displayed
Exit Requirements:
Road Test

N/A

Duration:
Minimum 24 months
Restrictions:
One passenger unless
Supervisor - 25 years, full
license
Zero BAC
"N" sign must be displayed
Exit Requirements:
24 consecutive months of
suspension/prohibition free
driving
Road Test
Duration:
24 months
Restrictions:
Zero BAC
Exit Requirements:
12 consecutive months
suspension/prohibition free
Road Test

N/A

N/A

Duration:
Minimum 24 months
Restrictions:
Zero BAC
Exit Requirements:
Road Test

N/A

Duration:
15 months
Restrictions:
Midnight to 5 a.m. - one
passenger in front only or
supervisor in front seat for
extra passengers
Zero BAC
Exit Requirements:
Sunset Date
Duration:
12 months
Restrictions:
Zero BAC
Exit Requirements:
Road Test

Duration:
12 months
Restrictions:
Zero BAC
Exit
Requirements:
Sunset Date

Novice Class license is not
renewable - must qualify on
all tests prior to relicensing
Duration:
Until the driver is 24 years of
age
Restrictions:
Zero BAC
Exit Requirements:

N/A

N/A
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Jurisdiction

Graduated
Licensing
Model Yes/No

NB

Yes

NS

Yes

PEI
Enhanced
Learner stage
Only

Learner Stage
Road Test
Duration:
Minimum 12 months - reduced to 4 with approved training
Suspensions/prohibitions restart "clock" at Zero
Restrictions:
Supervisor
No additional passengers
Zero BAC
Exit Requirements:
Road Test

Duration:
Minimum 6 months - reduced to 3 with approved training
Suspensions/prohibitions restart "clock" at Zero
Restrictions:
Supervisor
No Additional passengers
Zero BAC
Exit Requirements:
Road Test

Duration:
Minimum 90 days
Restrictions:
Supervisor
No other passengers except immediate family
Exit Requirements:
4 Hour novice driver training course
Road Test
Duration:
Minimum 12 months - reduced to 8 with approved training
Restrictions:
Supervisor - full license at least 4 years & .05 BAC
No passengers
Zero BAC
Exit Requirements:
Road Test

NF

Yes

YK

Yes

Duration:
Minimum 6 months
Restrictions:
Supervisor
Only one additional passenger
Zero BAC
Restricted from Midnight and 5 a.m.
Display Student Driver Sign
Exit Requirements:
Road Test

New
Zealand

Yes

Duration:
Minimum 6 months
Restrictions:
Supervisor (full license for at least 2 years)
Display "L" plates
.03 BAC if under 20 years
.08 BAC if 20 years or over
Exit Requirements:
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Novice/Intermediate Stage
25 years of age
Duration:
12 - 20 months (Overall time
in GLP minimum 24 months
in total - duration of Novice
Period is dependent on time
spent in Learner Period)
Restrictions:
Zero BAC
Exit Requirements:
Must drive
suspension/prohibition free
for entire duration.
Sunset date
Duration:
24 months
Restrictions:
Supervisor required between
Midnight and 5 a.m.
Only one passenger in front
seat, rear seat belts
Zero BAC
Exit Requirements:
Successful completion of an
approved course (minimum 4
hours)
Suspension/prohibition free
for 24 months
Sunset date
N/A

Duration:
12 months
Restrictions:
Supervisor required between
Midnight and 5 a.m.
Zero BAC
Exit Requirements:
Must be
suspension/prohibition free
for 12 consecutive months
Sunset date
Duration:
Minimum 18 months
Restrictions:
Zero BAC
Supervisor required between
Midnight and 5 a.m.
Two passengers unless
Supervisor
Exit Requirements:
No demerits,
suspensions/prohibitions or
violations
Sunset date - application
required
Duration:
Under 25 years - Minimum 18
months reduced to 12 with
approved course
25 years or over - Minimum 6
months reduced to 3 with
approved course
Restrictions:

Post-Novice
Stage

Duration:
First 4 years
post GLP
Restrictions:
Lower penalty
point threshold
Exit
Requirements:
Sunset date

Duration:
First 4 years
post GLP
Restrictions:
Lower penalty
point threshold
Exit
Requirements:
Sunset date

N/A

N/A

N/A

N/A
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Jurisdiction

Graduated
Licensing
Model Yes/No

Learner Stage
Road test

Georgia

Yes

Duration:
12 months
Restrictions:
Supervisor - full license, 21 years, .02 BAC
Exit Requirements:
40 hours practice - 6 nighttime
20 hours if approved driver education
Road Test

California

Yes

Duration:
Minimum 6 months
Restrictions:
Supervisor for learner under 18 years - 25 years
Supervisor for learner over 18 years - 18 years

Oregon

Yes

Sweden

Yes

United
Kingdom

Yes

Exit Requirements:
Under 18 years:
·
Driver Education
·
50 hours experience
·
6 hours professional training
·
Road Test
18 or over:
·
Road Test
Duration:
Minimum 6 months
Restrictions:
Supervisor - full license for 3 years and at least 21 years of
age
Exit Requirements:
50 hours of experience
Road Test
Under 18 years also requires:
·
Approved driver training or an additional 50 hours
·
Additional knowledge test

No minimum age for theory training
Minimum age for practical training - 16 years
Minimum age for theory and practical testing - 18 years
Duration:
No minimum - determined by age
Restrictions:
Non-professional Supervisor requires special permit, 24
years of age and at least 5 years fully licensed
Display "Driver Learning" plate
Exit Requirements:
18 years
4 hour skid course
Non-professional or Professional Supervisor must sign-off
curriculum
Road Test
Minimum age for theory & practical training and testing is 17
years
Duration:
No minimum
VERSION 4.0 - Final

Novice/Intermediate Stage
Zero passengers unless
accompanied by supervisor
(family exemption)
No driving between 10 p.m.
and 5 a.m. unless
accompanied by supervisor
.03 BAC if under 20 years
.08 BAC if 20 years or over
Exit Requirements:
Road Test
Duration:
To age 18 years
Restrictions:
No driving between Midnight
and 6 a.m.
First 6 months - no
passengers unless family
Thereafter no more than 3
passengers under 21 years
unless family
Exit Requirements:
18 Years
Duration:
12 months
Restrictions:
First 6 months:
·
No driving between
Midnight and 5 a.m.
·
No passengers under 20
years unless supervised
Following 6 months:
·
No driving Midnight to 5
a.m. unless supervised
Exit Requirements:
Sunset date
Duration:
12 months or 18 years of age
Restrictions:
First six months - no
passengers under 20 years
unless supervised or family
Next six months - no more
than 3 passengers under 20
years
No driving between Midnight
to 5 a.m. unless employment
to home or supervised by
driver at least 25 years of age
Exit Requirements:
Sunset date or age 18 years
Duration:
24 months
Restrictions:
Suspension/prohibitions
result in repeating all tests
Exit Requirements:
Sunset date

Duration:
24 months
Restrictions:
No more than 6 demerit

Post-Novice
Stage

N/A

N/A

N/A

N/A

N/A
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Jurisdiction

Graduated
Licensing
Model Yes/No

Switzerland
Enhanced
Learner Stage
Only

Norway

Yes

Australia

Yes

National
Licensing
Scheme

Minimum
duration time
from age 16
years to full
license is 4
years

Details from
New South
Wales

Netherlands

No
Enhanced
Learner Stage
Only

Learner Stage
Restrictions:
Supervisor - 21 years of age, fully licensed for 3 years
No driving on motorway
No towing
Must display "L" sign
Exit Requirements:
Road Test
Minimum age for theory and practical training - 18 years
Minimum age for theory and practical testing - 18 years
Duration:
No minimum - by age
Restrictions:
Supervisor - 23 years of age and 3 years fully licensed
Display an "L" sign
Exit Requirements:
18 years of age
Mandatory Training - minimum 8 hours of theory
First Aid Course
Road Test
Minimum age for theory and practical training - 16 years
Minimum age for theory and practical testing - 18 years
Duration:
No minimum - age based
Restrictions:
Non-professional Supervisor requires 8 hours practical and
1.5 hours theory training at a Driving School, 25 years of age
and at least 5 years fully licensed
Display "L" plates
Exit Requirements:
Non-professional training - must have 1.5 hours of theory and
8 practical (including skid training, night driving, high traffic
areas and motorways)
Duration:
6 months for under 25 years
No minimum if 25 years or more
Restrictions:
Supervisor (full license)
Display "L" plates
No towing
Maximum speed 80 km/h
.02 BAC
Exit Requirements:
Learner Driver Log Book confirming 50 hours practice
17 years of age
Road test

No minimum age for theory training
Minimum age for theory test is 18 years
Duration:
No minimum - age based
Restrictions:
Practical Training only through a Driving School - no
minimum hours
Vehicle must display "L" sign
Exit Requirements:
18 years of age
Road Test
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Novice/Intermediate Stage

Post-Novice
Stage

points or must return to
learner status and retake all
tests
Exit Requirements:
Fewer than 6 demerit points
over 24 months
N/A

N/A

Duration:
24 months
Restrictions:
Any suspensions/prohibitions
result in retaking all tests and
24 month "clock" begins at
zero
Exit Requirements:
24 months
suspension/prohibition free

N/A

Duration:
Minimum of 12 months
Restrictions:
Display of "P" plates
(provisional)
.02 BAC
Maximum speed 90 km/h
Maximum 3 demerit points
during license term (points
carry over to next licensing
stage)
Exit Requirements:
Hazard Perception Test Computer

Duration:
Minimum 24
months
Restrictions:
Display "P"
plates
.02 BAC
Maximum
speed 100
km/h
Maximum 6
demerit points
during license
term
Exit
Requirements:
Driver
Qualification
Test Computer
Combination of
advanced
hazard
perception,
road rules and
knowledge.
N/A

N/A
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Jurisdiction

Graduated
Licensing
Model Yes/No

Germany

Yes

Learner Stage

Minimum age for theory and practical training is 17 years
Minimum age for theory test is 17 years and 9 months
Minimum age for issue of license is 18 years
Duration:
No minimum - age based
Restrictions:
Training only through a Driving School
Exit Requirements:
18 years of age
Mandatory training (28 theory @ 45 minutes, 12 practical including 4 hours on motorway and 3 hours at night)
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Novice/Intermediate Stage

Duration:
24 months
Restrictions:
On one serious or two minor
traffic violations, may be
subject to corrective
measures (driver
improvement course,
warning, withdrawal of
license etc.) If this occurs the
period is extended 24
months.
Exit Requirements:
Sunset date

Post-Novice
Stage
N/A
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Dear Ms. Johnson,

RE:

NANAIMO STREET CORRIDOR TRAFFIC OPERATIONS REVIEW

Please find attached two copies (one bound, one unbound) of the final report titled Nanaimo
Street Corridor Traffic Ocerations Review. The final report incorporates comments received by
ICBC and the City of Vancouver.
If we can be of further assistance, please feel free to contad the undersigned or Mr. Bryan Taylor

of our office. It h8s been a pleasure completing this study and we trust the proposed
recommendationswill be beneficialto the overalltraffic operationsand safetyof the Nanaimo
Street Corridor.

Yours truly,
G.D. HAMILTON ASSOCIATES CONSULTING LTD.

J..
per:

Sarah Rocchi, P.Eng.

ProjectEngineer

cc:

Ms. Elizabeth Ballard, P.Eng.
City of Vancouver (one copy of final report)
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EXECUTIVE SUMMARY

The City of Vancouver (City), in association with the Insurance Corporation of
British Columbia (ICBC) , has initiated a corridor traffic operational review of
the Nanaimo Street Corridor. The Nanaimo Street Corridor has been
identified as a high-collision location that may be eligible for funding through
the ICBC Road Improvement Program. An average of 344 annual collisions
was reported along the study corridor I resulting in an average annual claims
cost to Icac of approximately $5.6 million.

The purpose of this study is to improve vehicle and pedestrian safety. A
review was conducted based on the traffic conditions and collision
characteristics of the Nanaimo Street Corridor, to identify operational and
safety issues, and to develop and evaluatepotential mitigating measuresto
reduce the collision risk along the corridor. The study includes an economic
evaluation to determinethe road improvementbenefits due to the attributed
mitigating measures,and a strategyto implementthe Improvementmeasures
in the most cost-effectivemanner.
A systematic approach was taken to review the study corridor, and included
an analysis of the physical, traffic, collision, and traffic conflict characteristics.
On-site observations were conducted to review the existing geometric
features, pavement markings, land use, on-street parking supply, and

intersectiontraffic controls.
Using documented critical collision rates, an index was calculated for ranking
the collision risk at signalized intersections along the corridor. Based on the
index and on the collision rates, three intersections were chosen for more
detailed analysis.
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Identified Safety Issues

Basedon a review of the physical, traffic, and collision characteristics,the
following safety issueswere identified:

Corridor-Level

.

Limited signal head visibility;

. Short aJl-redphases; and,
. Pedestrian visibility.
Kingsway Interse(;tion

.

Increased stopping distanceunder wet road surfaceconditionson the

westbound approach;

.
.
.

Short all-red times;

.

Reduced pedestrianvisibilitydue to parking; and,

.

Limitedsecondarysignal visibility.

Significant delays for southbound and northbound left turn vehicles;

Northbounddriver reaction time is reduced by the horizontal curve,

Hastings Intersection

.
.
.
.

.

Lack of gaps for eastbound and westbound turning movements;
Vehicles t weaving behind stopped or slowed left turn vehicles;

Umited pedestrian visibility;
Short all-red time for all approaches; and,
Umited signal head visibility.
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Dundas Street Intersection

.

Lengthy delays for eastbound left turn vehicles and southbound right turn
vehicles;

.

Buses and heavy vehicles have difficulty making southbound righttum;

.
.
.

Driver confusion over southbound shared through-and-right turn lane;

Umited signal visibility;and,
Short all-red times.

Other Locations

. Wetroadsurfaceconditions along the horizontal curve causes fixed object
collisions at the McGill Street intersection;

. Umited secondary signal visibility at the 1st Avenue and Broadway
intersections;

.

Limited number of crossing gaps available at the Grandview Highway
North and 12" Avenueintersections;and,

.

Lengthy delays for southbound left turn drivers during the afternoon peak
period at the 22ndAvenue intersection.

RecommendedImprovements

Based on the identified safety issues, the following improvements
recommended:
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A.

Corridor-Level

Instal/300 mi//imetre diameter amber and green primary signal head indicators
It is recommended that the existing 200 millimetre diameter primary signal
head indicators be replaced with larger 300 millimetre diameter indicators.
This improvement is expected to decrease the occurrence of vehicles
entering the intersection during the intergreen phase and reduce the
frequency of angle, left turn opposing, and rear-end collisions at the Dundas
Street and 22nc1
Avenue intersections.
Install yellow backboardson secondarysignal heads

Consideration should be given to equipping the secondary signal heads with
yellow backboards at intersections with over-represented left turn opposing
collisions. This improvement is expected to improve signal head visibility for
left turning drivers at the Kingsway, Hastings Street, Dundas Street and, 1st
Avenue and Broadway intersections.
Update

all-red times to new IrE guidelines

Increased all-red intervals are recommended at all signalized intersections
with the exception of 1st,Avenue. Consultation with the City indicated that
controllers are currently being upgraded and all-red times will be updated in
the process. The extended all-red phases are expected to reduce the number
of angle and left turn opposing collisions.

Set back stop bars from the intersection
The stop bars for the inside travelling lanes should be set back from the
intersection approach at high risk intersections with high pedestrian volumes.
This recommendation should be implemented at the Kingsway, Hastings
Street and Dundas Street intersections. This improvement is expected to
improve visibility of pedestrians for right turning vehicles
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B.

Kingsway

Provide a protected-permissive left turn phase in all directions
To reduce delays for left turn movements in the northbound and southbound
directions it is recommended that a protected-permissive phase be added
and, to remain consistent, it is recommended that the westbound left turn
phase be changed from a permissive phase to a protected-permissive phase.
A reduction in left turn opposing collisions is expected.
Provide an additional primary signal head on aI/approaches

An additional primary signal head should be provided at the Kingsway
intersectionto further increasesignal head visibility. In accordancewith the
corridor-level improvements, all primary signal heads at th.e intersection
should be equipped with 300 millimetre diameter indicators. The increased
signal head visibility is expectedto reduce the frequencyof rear-end,left turn
opposing, and angle collisions.
Provide anti-skid pavement treatment

To reduce the number of collisions occurring on a wet road surface.
conditions, it is recommended that anti-skid pavement treatment be applied
on the westbound approach.
Prohibit parking near the intersection
To enhance pedestrian visibility and to provide storage for right turn vehicles,
it is recommended that parking be prohibited near the intersection.
Pedestrian and rear end collisions are expected to be reduced.

Provide an additional tertiary signal head on the near side northbound
approach
To ameliorate signal visibility and give advanced warning to vehicles traveling.
northbound along the horizontal curve, it is recommended that an additional
tertiary signal be installed on the near side approach. The number of left turn
opposing and rear-end collisions along this approach are expected to be
reduced.
BAMIL TON ASSOClA TES
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c.

Hastings Street

Provide an additional primary signal head with mast arm mounting
Due to visual clutter restricting primary signal head visibility, including utility
wires and trolley cables, mast arm mounting for two primary signal heads on
each approach at the Hastings Street intersection should be provided to
improve signal visibility. The frequency of rear-end, left turn opposing, and
angle collisions is expected to be reduced.
Prohibit parking near the intersection
Similar to the Kingsway improvement, parking near the intersection should be
prohibited to provide storage for right turn vehicles and increase driver's
awareness of pedestrians crossing the intersection.
Dation 1 (Short Term Solution~)
Provide a westbound protected-permissive left turn phase and prohibit
eastbound left turns during all time periods

As a short term solution, provisionof a protected-permissiveleft turn phase in
the westbound direction will provide assured turning gaps for left turning
vehicles and is expected to reduce the frequency of left turn opposing
collisions in the westbound direction. Due to the low eastbound left turn
movement and the relativelyhigh frequency of left tum opposing collisions in
this direction, it is recommended that eastbound left turn movements be
prohibited during all time periods.
Dation 2 (Long Term Solution§)
Provide dedicated left tum lanes in the east-west directions

It is recommended that dedicated left turn lanes be provided on the
eastbound and westbound approaches. The alignment of the dedicated left
turn lanes will result in improved sight distance for left turning vehicles.
Additionally protected-permissiveleft turn phases should be provided to
provide assured gaps. These improvements are expected to reduce the
frequency of eastbound and westbound left turn opposing collisions at the
HastingsStreet intersection.
I
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c.

DundasStreet

Provide a protected-onlyeastboundleft tum phase with an actuated
westboundmovement
To reduce delays for the eastbound left turn movement and to prevent left
turn drivers from becoming impatient and accepting inadequate gaps in
opposing through traffic, it is recommended that a protected-only left turn
phase be provided in the eastbound direction with an actuated westbound
signal. The number of left turn opposing and rear-end collisions is expected
to be reduced in the east-west direction.
Provide a dual dedicated right turn lane, and increase the turning radIus and
lane width on the southbound approach
To prevent right turn drivers from weaving out from behind through vehicles
stopped at the intersection during the protected right turn phase, it is
recommended that the shared right turn and through lane be re-designated
as a right turn-only lane. The dual right turn lane will require a southbound
left turn prohibition. Furthermore, the turning radius and lane width along the
southbound approach, should be increased to facilitate the southbound right
turn movement and reduce the number of southbound rear-end collisions.
Provide an additional tertiary signal head and upgrade the existing tertiary
signal head.
Due to the poor contrast between the southbound tertiary signal head and its
surroundings, it is recommended that a near side tertiary signal be provided
and the existing tertiary signal be upgraded to corridor wide standards with
backboards. This improvement is expected to reduce weaving and rear end
collisions.
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D.

Other Corridor Locations

Provideanti-skidpavementtreatment
To reduce the number of fixed object collisions occurring on wet road surface
conditions at McGill Street, it is recommended that anti-skid pavement
treatment be applied along the horizontal curve on the westbound approach.
Install a raised median along Nanaimo Street at the Grandview Highway North
and 12'11
Avenue intersections

The installation of a raised
median is recommended along Nanaimo .Street at
.
Grandview Highway North and 12tt1Avenue to prevent vehicles from crossing
at these locations and to restrict left turns into and out of the lanes along
Nanaimo Street. Raised curb medians will eliminate left turn opposing and
angle collisions and reduce secondary rear-end collisions.
Provide a southboundprotected-permissiveleft turnphaseat 2~ Avenue
To reduce southbound left turn delays in the afternoon peak period, it is
recommended that a southbound left-turn phase be provided. Left turn
opposing and secondary rear-end collisions are expected to be reduced.

EconomicEvaluation
The potential Icac contribution and return to investment ratio for each
improvement were determined based on their expected annual collision
reductions. A summary of the improvements and the resultant economic
evaluationis shown in FIGUREES-1. The potentialICaGfunding is indicated
based on the expectedreturn on investmentfor a two year period.
The recommendations are expected to improve both vehicle and pedestrian
safety, and traffic operations of the Nanaimo Street Corridor. It is
recommended that IGBG invest up to $165.000in immediate improvements.
IGBG may expect a minimum return to investment ratio of 2 to 1 within two
years and annual safety benefits of approximately $615,000. However I
consideration should be given to the desirable long term improvement of

installingleft turn bays in the east-westdirectionat the HastingsStreet
intersection.
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1.4

Study Method

The study followed a systematic
method to review the physical,
traffic, collision and traffic conflict
characteristics. Observationswere
conducted on-site to review the
existing horizontal and vertical
geometry, intersection traffic
control, laning, land use, parking,
and traffic characteristicsalong the
study corridor.

Traffic
characteristics
were
reviewed using peak hour and 24
hour traffic counts provided by the
City. The signalized intersection
capacities were evaluated using
Synchro Version 3.2, based on the
procedures detailed in the ~
Highwav
Cacac~
Manual
published by the Transportation
Research Board.
Clearance intervals, provided in the
signal timing plans by the City,
were reviewed using Institl:Jte of
Transportation
Engineers (ITE)
guidelines. Suggested clearance
intervals were calculated based on
intersection geometry.
FIGURE 1.1 LOCATION
OF STUDY CORRIDOR
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Summaries of motor vehicle collisions recorded along the study corridor
between January 1, 1992 and December 31, 1996 were provided by the City.
The collision data was analyzed to determine the collision characteristics at
signalized intersections, unsignalized intersections and mid block locations. A
calculated index for ranking the collision risk at signalized intersections along
the corridor was generated by using the critical collision rates. The three
most collision-prone intersections based on the index and on the critical rates
were chosen for more detailed analysis. Traffic conflict surveys were
conducted at the selected critical intersections to gain further insight in the
collision risk at these locations. A description of the traffic conflict technique

is provided in APPENDIXA.
In addition to the three selected intersections, other locations with high
collision frequencies were investigated. Intersectionswith over-represented
collision type were also identified. The collision characteristics at _these
locationswere further analyzedfor additionaltrends.
Based on the findings of the review, traffic operations and safety issues were
identified and improvement alternatives were generated. An economic
evaluation of the alternatives was conducted using the methods discussed in
UQdate to the Economic Evaluation of Road Imorovements, prepared in 1997
by Hamilton Associates for ICBC. The amount of potential ICBC funding
which can be contributed towards the implementation of the recommended
improvements was determined to improve the overall safety of the Nanaimo

Street corridor.
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2.0

PHYSICAL AND TRAFFIC CHARACTERISTICS

2.1

Physical Characteristics

The horizontal alignment of the study corridor is generally straight, with the
exception of a. horizontal S-curve located between 33rd Avenue and St.
lawrence Street and the horizontal curve at the McGill Street intersection.
The vertical alignment along Nanaimo Street was determined using a
clinometer and the grades were documented and summarized in APPENDIX
B. The vertical alignment of the corridor was classified as flat (measured to
be less than one percent), moderate (measured to be between one and four
percent), and steep (measured to be four percent or more). Steep grades
affect the safety of an intersection due to the increased braking distance
required to stop or slow down a motor vehicle. The grades along the corridor
were classified as intermittent, moderate and steep. Steep grades are located
at many signalized intersection apprQaches.
The corridor is generally marked for two travel lanes with on-street parking in
each direction. A list of intersections with dedicated left turn lanes is
summarized in TABLE 2.1.
TABLE 2.1 INTERSECTIONS WITH DEDICATED LEFT TURN LANES
INTERSECTION

DIRECTION

Kingsway

All directions

South Grandvlew Highway

All directions

Broadway

All directions

1- Avenue

All directions

HastingsStreet

Northboundand Southbound

DundasStreet

Eastbound

HA)UL TON ASSOCIATES
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The signalized intersections generally provide one primary overhead traffic
signal, and one far left secondary signal head. Far right tertiary signal heads
are provided for all approaches at Kingsway, South Grandview Highway,
Broadway, 1stStreet, and Hastings Street.

Primarysignal heads are typically equipped with 300 millimetre (12 inch)
diameter indicators while secondary signal heads are equipped with 200
millimetre (8 inch) indicators. Tertiary signal heads provide 300 millimetre
diameter red indicators, and 200 millimetre green and amber indicators. A

summary of the signal indicator diametersis providedin APPENDIXB.
2.3

Traffic Characteristics

A.

Traffic Volume

The daily trafficvolumesrecordedat six locationsalong the study corridor
were providedby the City. The recordedtwo-waytraffic volumesvaried
betweenapproximately11,000vehiclesper day nearTriumphStreetin the
south and 27,000vehiclesper day near CambridgeStreetin the north. A
reviewof the traffic volumesindicatedthat southboundtrafficvolumesare
generally higher throughoutthe corridor. The daily traffic volumes are
summarized In FIGURE 2.2.
A review of the hourly traffic distribution at the Cambridge Street intersection
indicated that southbound traffic volume peaks during the morning period
while northbound traffic volume peaks in the afternoon period. The hourly
traffic distribution at the Cambridge Street intersection reflects a commuter
traffic pattern between North Vancouver and Vancouver and is a typical traffic
pattern for the north region of the corridor. The hourly traffic distribution is
summarized in APPENDIX C.
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FIGURE 2.2 CAlLY TRAFFIC VOLUME ALONG NANAIMO STREET

The intersectionturning movementvolumes during the morning and
afternoonpeakhoursaresummarized
in APPENDIX
C.
The performance of signalized intersections along the study corridor was
analyzed using the Synchro software. The performance of each intersection
is described in terms of a level of service. The levels of service range from A,
which represents excellent conditions with little or no delay, to F, which
represents congested conditions with considerable delays. The capacity
analysis was conducted using the most recent available turning movement
volumes, current signal timing plans, and geometric characteristics. The
results of the intersectioncapacity analysis are summarized in APPENDIXC.
Intersection movementswith a level of service -E- or worse are provided in
TABLE2.2.
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TABLE 2.2 TURNING MOVEMENTS ENCOUNTERING A LEVEL OF
SERVICE "E" OR WORSE

LOCATION

PEAK
HOUR

AM
Kingsway

MOVEMENT
Northbound left tum and westboundthrough movements

Northboundand southboundleft turn movements

22"dStreet

PM
PM

S. Grandview

AM

Northbound, eastbound and westbound left tum movements

Hwy.

PM

Northbound and southboundleft tum movements

AM

All left tum movements

PM

All left tum movements

AM

Northboundand southboundleftturn movementsand all
westboundmovements

Broadway

1- Avenue

PM

Southboundleftturn movements

Northbound and southboundleft turn movementsand

eastboundleftturnmovements

Hastings
Street

AM

Northboundleftturn movementsand all westbound
movements

PM

Southbound left turn movements

Dundas
Street

AM

Eastboundlefttum movements

PM

Southboundrightturn movements

B.

ITE Recommended Clearance Intervals at Signalized Intersections

The amber and all-red intervals for the signalized intersections along the
Nanaimo Street corridor were reviewed based on the signal timing plans
provided by the City. The review indicated that the all-red intervals at most
signalized intersections were less than the suggested ITE all-red intervals. A
summary of the existing and suggested all-red intervals is provided in TABLE
2.3.

HAMILTON ASSOCIATES

9

NANAIMOSTREET CORRIDOR
TRAFFICOPERATIONAL
REVIEW
VANCOUVER,BRIT1SH
COLUMBIA

TABLE 2.3 EXISTING AND SUGGESTED ALL-RED INTERVALS

INTERSECTION

DIRECTION

EXISTINGALLRED INTERVALS

SUGGESTED ITE
ALL-RED

INTERVALS

North/South

0.6

1.3

East/W
est

0.7

1.2

North/South

1.5

1.9

East/West

1.5

2.0

NorttV$outh

1.0

1.6

East/West

1.0

1.8

South Grandview

North/South

1.5

1.9

Highway

East/West

1.5

1.6

Nol1h/South

1.0

1.9

EastlWest

1.0

1.6

Nol1h/South

1.5

1.9

1.5

1.0

1.8
1.6

1.0

1.4

33rd Avenue

KIngsway
~

Avenue

Broadway
E. Hastings Street

EaSt/West

DundasStreet

10

NorttVSouth

East/West
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3.0

COLLISION CHARACTERISTICS

Collision characteristics along the corridor were reviewed using collision data
provided by the City. In 1996, significant changes took place regarding police
reporting of collisions. Many police agencies changed their procedures for
collision reporting, resulting in fewer reported collisions overall. Therefore,
collision characteristics were reviewed for the five year period between
January 1, 1992 and December 31, 1996.
An annual average of 344 collisions was reported over the course of the study
period, representing an annual collision rate of approximately 63 colli~ions
per kilometre. This collision rate is below the collision rates for other northsouth arterial roads in the City previously studied under the Road
Improvement Program. Collisions were classified and analyzed for trends
based on the locations at which they occurred: signalized intersections,
intersections with pedestrian controlled signals, unsignalized intersections,
and mid-block locations. The results of this analysis are described below.

3.1 Characteristics of Collisions at Midblock Locations
A.

Collision Type and Severity

Approximately 68 midblock collisions per year were reported aJong the study
corridor, representing 20 percent of total reported collisions. A review of the
collision type distribution indicated that rear-end collisions represented 55
percent of totaJ reported midblock collisions, followed by collisions involving
parked vehicles (16 percent). The mid block collision type distribution is

shown in FIGURE3.1.
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FIGURE 3.1 COLLISION TYPE DISTRIBUTION FOR MIDBLOCK
LOCATIONS
Collision typesfor the corridor were compared to the average collision type
percentages at comparable locations in the City. Using the Chi-Square test,
over-represented collision types at midblock locations were identified. A
description of the Chi-Square test is included in APPENDIX D and the results
are summarized in APPENDIX E. The results of the Chi-Square test indicated
that rear-end collisions were over-represented at midblock locations and are
attributed to congestion near major intersections.
The collision severity was measured by the consequences of the collision,
which were categorized as fatal, injury or property damage only. Collisions
involving property damage only were considered the least severe, while
collisions involving a fatality were considered the most severe. Approximately
77 percent of the recorded midblock collisions involved property damage
only and 23 percent involved injuries.
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B.

Spatial Distribution of Collisions

A review of the spatial distribution indicated that the mid block locations
exhibiting the highest collision frequency are generally located adjacent to
signalized intersections. The midblock collision spatial distribution is shown
in FIGURE 3.2. The results indicated that the collision frequency was highest
in the 1600 block near the 1stAvenue intersection, and the 2400 block near
the Broadway intersection and may be attributed to congestion of the
intersections.

FIGURE 3.2 SPATIAL DISTRIBUTION FOR MIDBLOCK
COLLISIONS
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3.2

Collision Characteristicsof IntersectionsWithoutSignals

A.

Collision Type and Severity

An annual average of 78 reported collisions occurred at unsignalized
intersections along the study corridor, representing 23 percent of the total
corridor collisions. A review of the collision type distribution indicated that
rear-end collisions represent 27 percent of total collisions at unsignalized
Intersections, followed by angle collisions (22 percent), and left turn opposing
collisions (19 percent). The collision type distribution is shown in FIGURE
3.3.

R881End
Angle

L8ft Turn Oppa81g

RIghtTum
Fb8d Obj8d

P8d~

~
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W-mg
L8ftTurn Qo81g

~~
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,.
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c-.

Percent of ToI8I Coll8lon8

FIGURE 3.3 DISTRIBUTION FOR COLLISION TYPES AT
UNSIGNALIZED INTERSECTION LOCATIONS

14

HAMILTON ASSOCIAmS

NANAIMOSTREET CORRIDOR
TRAFRC OPERATIONALREVIEW
VANC.oUVER,BRITISH COLUMBIA

Results of the Chi-Squareanalysisindicate that rear-end collisions are over-

representedat the WilliamStreet and 2411
Avenueintersections,while left turn
opposing collisions are over-representedat the 1211
Avenueintersection.
A review of the severitydistribution indicatedthat property damage collisions
represent 68 percent of total unsignalized Intersection collisions, while 31
percent of collisions involved an injury and is typical when compared with
other corridors. Two fatal collisions were reported over the study period at
unslgnalized intersections along the corridor. On June 17th, 1993 a
southbound vehicle fatally struck a pedestrianin clear, daylight conditions at
the Turner Street intersectiondue to driver inattention. A fatal collision was
also reported on October29th, 1993at the ParkerStreet intersectioninvolving
a pedestrian. The second fatality was attributed to alcohol, and occurred
under foggy and wet conditions.
B.

Spatial Distribution of Collisions

A review of the spatial distribution of collisions at unsignalized intersection
locations indicated the highest annual collision frequency was located at
Grandview Highway North (18.8 collisions). followed by 12~ Avenue (7.4
collisions). The spatial collision distribution for unsignalized intersections is
shown in APPENDIX C.
The relatively high traffic volumes along Nanaimo Street at the Grandview
Highway North and 1201Avenue intersections contribute to the risk of collision
as the number of gaps available to eastbound
unsignalized

intersections

are reduced.

and westbound

Angle collisions

traffic at the

represented

34

percent of total collisions at the Grandview Highway North intersection, and
rear-end

collisions

represented

35 percent

of total collisions

at the 1201

Avenue intersection followed by angle collisions (24 percent).
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3.3

Collision Characteristicsof Intersectionswith
PedestrianControlledSignals

Pedestrian-controlled traffic controls are provided at seven locations along the
corridorI as shown in FIGURE2.1. An average of 32 collisions per year were
recorded at pedestrian controlled intersections.

A.

Collision Type and Severity

A review of the collision type distribution at the pedestrian-controlled
signalized intersections indicated that angle collisions account for 23 percent
of. the collisions, followed by rear-end collisions (22 percent) and left turn
opposing collisions (13 percent) as shown in FIGURE3.4.

Based on the results of the Chi-Square test, fixed object collision (17
collisions), and left tum opposing collisions are over-represented at the McGill
Street intersection. Improvements to the McGill Street intersection were made
in September 1996, by increasing lane width, improving signing, and adding
a traffic signaJ and advanced warning flashers. Therefore analysis of collision
data does not reflect the current operational conditions. However, the
improvements do not address fixed object collisions.

A review of the severity distribution at the pedestrian-controlledsignalized
intersections indicated typical conditions with approximately 73 percent of
collisions categorizedas propertydamage only, while 26 percent of collisions

resultedin injury. Onefatalityoccurredon December811 1994 on wet road
surface conditions, when a pedestrian was struck by a vehicle travelling
southbound on Pandora Street. This fatality was attributed to driver
inattention.
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B.

Spatial Distribution of Collisions

A review of the spatial distribution of collisions at pedestrian-controlled
intersectionsindicatedthat the McGill Street intersectionrecordedthe highest
frequency of collisions,with an average of 11.6 collisionsper year followed by
the Adanac Street intersection (6.4 collisions per year). Angle collisions
represented44 percent of total collisions at the Adanac Street intersection.
followed by rear-end collisions (25 percent). The collision frequency at the
remwning pedestrian-controlledintersections averaged below 5.0 collisions
per year. The spatial collisiondistribution is shown in FIGURE3.5.

HAMILTON ASSOCIATES

17

NANAIMO STREETCORRIDOR TRAFAC OPERAnONAL REVIEW
VANCOUVER.

BRmSH COLUMBIA

14.0

12.0
10.0

8.0

8.0

4.0

2.0

0.0

I
I

II
j

I
J

I

I
~

.

I

i

!

§

In18ructlon

FIGURE 3.5 SPATIAL DISTRIBUTION OF COLLISIONS AT
PEDESTRIAN CONTROLLED SIGNALIZED INTERSECTIONS

3.4

SignalizedIntersectionCollision Characteristics

Approximately 165 collisions per year were recorded at the 8 signalized

intersections along the study corridorI representing 49 percent of total
collisions along the study corridor. Based on collision summaries provided
by the City, collision characteristics were reviewed.

A.

Collision Type and Severity

Left turn opposing collisions occurred most frequently (29 percent), followed
by rear-end collisions (28 percent) and angle collisions (17 percent). The
collision type distribution for signalized intersections is shown in FIGURE 3.6.
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The reported collision types at each signalized intersection along the study
corridor were compared to the average collision type percentages of
intersections in the City, using the" Chi-Square test, and over-represented
collision types at signalized intersections were identified.
The results indicated that left turn opposing collisions were over-represented
at the Broadway, Dundas Street, and 1stAvenue intersections, while rear-end
collisions were over-represented at the 22ndAvenue intersection.

HAMILTON ASSOCIATES

19

NANAIMO STREET
CORRIDORTRAFACOPERATIONAL
REVIEW
VANCOUVER. BRITISH COLUMBIA

B.

Collision FrequencyPrediction

The expected collision frequenciesat the signalized intersections along the
corridor were estimated using a generalizedlinear regression model (GUM).
The collision prediction model used is ou1linedin the report entitled Accident
(1998, ICBC and UBC). The model estimates the expected collision
frequency at an intersectionbased on averagetraffic volumes. A comparison
of the expected and observed collision frequencies is used to indicate the
probability of a specific intersectionbeing collision prone.
The results of the accident prediction models indicated that the Dundas Street
and Kingsway intersections have a 90 percent probability of being collisionprone. The observed and expected collision frequencies are shown in
FIGURE 3.7. The method and results of the collision prediction model are

included in APPENDIXF.
to 40
! 35
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FIGURE 3.7 OBSERVED AND EXPECTED ANNUAL COLLISION
FREQUENCIES AT SIGNALIZED INTERSECTIONS
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c.

Critical Collision Rates

The collision rates were calculated for all signalized intersections along the
study corridor. The collision rate is expressed as the number of collisions per
million entering vehicles (MEV) at the intersection. The intersection collision
rate is then compared to a critical collision rate, which is a function of the
City's average collision rate and the intersection traffic volume. The critical
rate is a statistical threshold which, when exceeded, indicates that collisions
at an intersection can be attributed to site-specific causes rather than random
fluctuation. Details of the critical collision rate calculation are included in
APPENDIX F.

The signalized intersectioncollision rates along the corridor were compared
with the critical rate curve, and the results are shown in FIGURE 3.8. The
results indicated that the Dundas Street intersection is at the critical rate, with
the Kingsway and Broadway intersections approaching the critical rate.
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The intersectionCCRI identifiedthe Dundas Street intersectionas having the
highest collision risk along the corridor. Based on the CCRI. as well as
collision frequency. the Dundas Street. Kingsway and Hastings Street
intersectio.nswere selectedfor detailed analysis. The Broadwayintersection
was previously studied under the ICBC Road Improvement Program.
Intersection-specificimprovementswere recommendedon March 1996. in a
report entitled Broadwav Corridor Traffic Ogerations Review Vancouver.
British Columbia. Therefore the Broadway intersection was not evaluated
further. Considerationshould be given to the recommended improvements,
described in that report,which have not yet been implemented.
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4.0

DETAilED INTERSECTION ANALYSIS

As discussed in Section 3, three critical intersections were identified as having
the highest collision risk along the Corridor.
analyzed

and

intersections

substantial

field

observations

Collision characteristics
were

conducted

were

at these

in order to determine mitigating measures to improve safety of

the intersections

and ameliorate traffic operations.

Traffic conflict surveys

were conducted at the fo."owing intersections:

.

Nanaimo Street and Kingsway

.

Nanaimo Street anq Hastings Street

.

Nanaimo Street and Dundas Street

Physical,traffic, collision and conflict characteristics were reviewed in order to
determine safety issues at the above intersections. Photographs of the three

critical intersectionsare provided in APPENDIXH.
4.1

NanalmoStreetand Klngsway

The intersection of Kingsway and Nanaimo Street is located in the southern
part of the study corridor. Kingsway is a major arterial street, also serving as
Highway 1A and Highway 99A, and runs diagonally between Vancouver and
New Westminster. The land use along Kingsway in the vicinity of Nanaimo
Street is primarily commercial.
A

PhysicalCharacteristics

A schematiclayout of the Kingswayintersectionis shown in FIGURE4.1. The
intersectionis marked for two travel lanes and one dedicated left turn lane in
the northbound and southbound directions along Nanaimo Street. The
eastbound and westbound approachesalong Kingswayare marked for three
lanes,with one dedicatedleft turn lane in each direction.
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On the east leg, there is a downgrade from west to east of 5 percent. On the
south leg, there is a down of 4 percent from north to south. Furthermore, a
horizontal S-curve exists along the northbound approach.

FIGURE 4.1 KINGSWAY INTERSECTION LAYOUT
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B

Traffic Characteristics

The Kingsway intersection is controlled by a three phase cycJe with an
actuated eastbound left turn phase. Tuming movement volumes and their
associated levels of service are summarized in FIGURE 4.2. The results
Indicated that the westbound through movements and northbound left turn
movements encounter significant delays during the morning peak period.
Northbound and southbound left turn movements are experiencing significant
delays during the afternoon peak period.
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FIGURE 4.2 TURNING MOVEMENT VOLUMES AND CAPACITY
PERFORMANCE AT THE KINGSWAY INTERSECTION

c

Collision and Conflict Characteristics

An annual average of 36 collisions was reported at the Kingsway intersection.
The collision characteristics of the study intersection were reviewed and the
spatial distribution of collisions is shown in FIGURE 4.3. The results of the
collision prediction model described in Section 2 indicated that the Kingsway
intersection was collision prone at the 90 percent confidence level.
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A review of the collision types indicated that rear-end collisions were the most
prominent collision type at the Kingsway intersection, representing 34 percent
of the collisions, followed by left turn opposing collisions (21 percent) and
angle collisions (20 percent).
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FIGURE 4.3 KINGSWAY COLLISION SPATIAL DISTRIBUTION

Traffic surveyswere conductedat the Kingswayinters~ctionon Tuesday May
181hand Wednesday May 191h,1999. A total of 65 traffic conflicts were
observed during the 32 person hours of observation. The spatial distribution
is shown in FIGURE4.4. The results indicatedthat the most frequent type of
conflicts recorded were rear-end (37 percent),followed by left turn opposing
conflicts (29 percent).
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FIGURE 4.4 KINGSWAY CONFLICT SPATIAL DISTRIBUTION

4.2

Hastings Street intersection

The intersection of Hastings Street and Nanaimo Street is located in the north
region of the study corridor. Hastings Street is a major east-west arterial
street, also serving as Highway 7A. linking downtown Vancouver in the west
to Burnaby in the east. The land use along Hastings Street in the vicinity of
Nanaimo Street is commercial.

A

Physical Characteristics

The schematic layout of the Hastings Street Intersection is shown In FIGURE
4.5. The intersection is marked for three travel lanes with one lane typically
serving as a parking lane. Parking is permitted up to the intersection on all
approaches during off-peak periods.
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FIGURE 4.5 HASTINGS STREET INTERSECTION LAYOUT
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B

Traffic Characteristics

The Hastings Street intersection is controlled by a three-phase signal with an
actuated northbound left turn phase. Turning movement volumes and the
respective levels of service are summarized in FIGURE 4.6. The eastbound
left turn movement is restricted in the afternoon period. Southbound and
westbound left turning movements were noted to be highest during the
afternoon peak period. The results of the capacity analysis indicated that the
northbound and westbound left turn movements are experiencing lengthy
delays during the morning peak period.
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FIGURE 4.6 PEAKHOUR TURNING MOVEMENT AND CAPACITY
PERFORMANCEAT THE HASTINGS STREET INTERSECTION

30

HAMILTON ASSOCIATES

~

LOS

NANAIMOSTREETCORRIDOR
TAAFAC OPERATIONAl REVIEW
VANC.OUVER,BRITISH COLUMBIA

c

Collision and ConflictCharacteristics

The spatial distribution of collisions is shown in FIGURE 4.7. An average of
25 collisions per year was recorded at this location. The most frequent
collision type was rear end (34 percent) I followed by left tum opposing
collisions (22 percent) and angle collisions (20 percent). A review of the
spatial distribution of collisions indicated a high concentration of east-west
rear end collisions.
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FIGURE 4.7 HASTINGS STREET COLLISION SPATIAL DISTRIBUTION
Traffic conflict surveys were conducted at the intersectionon Thursday, May

20th,1999 and Friday, May 21It, 1999. A total of 84 conflicts were observed
during the 32 person hours of observation. The spatial distribution of the
conflicts is shown in FIGURE4.8.

The most frequenttypes of conflictsrecordedwere weavingconflicts (35
percent)followedby rear end conflicts(19 percent)and left turn opposing
conflicts (18 percent).
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B

Traffic Characteristics

The Dundas Street intersection is controlled by a three-phase cycle with a
protected-permissive phase for the eastbound left turn movement. The peak
hour turning movement volumes and associated levels of service at the study
intersection are summarized in FIGURE 4.10. Traffic volumes in excess of
1,300 vehicles per hour were recorded on the two southbound right turn lanes
during the morning peak hour and on the two eastbound left turn lanes during
the afternoon peak hour. Significant delays are encountered for both
movements. Southbound left turn volumes were relatively low with fewer than
10 vehicles per hour during the m.orning and afternoon peak periods.
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FIGURE 4.10 TURNING MOVEMENT VOLUMES AND CAPACITY
PERFORMANCE AT THE DUNDAS STREET INTERSECTION
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c

Collision and Conflict Characteristics

The spatial distribution of collisions is shown in FIGURE 7.3. An annual
average of 28 collisions was reported at the Dundas Street intersection.
Using the collision prediction model, the study intersection was identified to
be collision prone at the 90 percent confidence level. The most prominent
collision type was left turn opposing (32 percent) followed by rear end
collisions (21 percent). The results of the Chi-square test indicated that left
turn opposing and right turn weaving collisions were over-represented -at this
location.
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Traffic conflict surveys were conducted at the Dundas Street intersectjonon
Wednesday, May 26th,1999and Thursday,May 2~, 1999. A total of 71 traffic
conflicts were observed during the 32 person hours of observation. The
spatial distribution of conflicts is shown in FIGURE4. 12. The results indicated

the most frequent type of conflictsrecordedwas left tum opposing (35
percent)followedby rear-endcon~icts(14perc;ent).
I ~
~- 118ftCppo8Ig~
~

:"~-.

I --'I\8YI
~End
~'I\8YI~

. ~
21~

14~I

. 14_
12- '
4-

,
~

~

DundasStreet

-.J",. A

44 ~~~

,

..G-~~.'
..a ..a...

~~

r-

-=t,-r~
'.;:j="ff
\ A
,
t

---

4

I
~
z~
71~~

FIGURE 4.12 DUNDAS STREET INTERSECTION TRAFFIC CONFLICT
DIAGRAM

4.4

Overview

Based on the physical, traffic, collision and conflict characteristics provided in
this section, safety issues were identified and will be discussed in the
following section. Similar safety issues for the three critical intersections, and
intersections with over-represented collision types, will be collectively
evaluated.
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Utility wires and overhead trolley-cables obscure signal visibility at the
Hastings Street intersection as shown in FIGURE 5.1. Reduced signal
visibility results in rear-endcollisions.

FIGURE 5.1 INCONSPICUOUS PRIMARY SIGNAL VISIBILITY AT THE
HASTINGS STREET INTERSECTION DUE TO TROLLEY CABLES
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c

Secondaryand TernarySignalHeadVisibility

The secondarysignal heads providedat all signalizedintersectionsalong the
study corridor are equipped with smaller 200 millimetre diameter indicators.
The smaller diameter indicators result in limited signal head visibility.
Furthermore,the secondarysignal heads are without the yellow backboards
resulting in a lack of contrast betweenthe secondarysignal head and a dark
background was noted at the Kjngsway,HastingsStreet, and Dundas Street
intersectionsas shown in FIGURE5.2. Secondarysignal heads are useful for
left tum vehicles and vehicles travelling behind larger vehicles which can
obstruct a driver's view of the primarysignal head. Umited secondary ~ignal
h.eadvisibility contributesto over-representedleft turn opposing collisions at
the Broadway,1. Avenue,and DundasStreetintersections.

FIGURE 5.2 INCONSPICUOUS SECONDARY SIGNAL AT THE DUNDAS
STREET INTERSECTION DUE TO A DARK BACKGROUND
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The horizontal curve located on the northbound approach of the Kjngsway
intersection reduces the entering driver's visibility of opposing traffic and
reduces the driver's time to react to the traffic signals. The reduced visibility
results in left turn opposing collisions.
The tertiary signal head on the southbound approach of the Dundas Street
intersectionblends in with its dark backgroundresultingin rear-endcollisions.
In addition, southbound rear-end collisions are occurring due to the
dedicated right turn phase provided for the outside right turn lane only.
Vehicles turning right from the inside shared through-and-rightlane become
confused over their right-of-wayand cause rear-endcollisionsand conflicts.
D

Pedestrian Visibility and Safety

Vehicles parked near the intersection reduce pedestrian visibility for right turn
vehicles as shown in FIGURE 5.3. High pedestrian volumes at commercial
intersections compounded by erratic pedestrian crossing patterns, is causing
pedestrian and rear-end collisions and conflicts. Furthermore, vehicles were
noted to weave into the traffic stream from behind parked cars and cause
secondary rear-end conflicts. Parking is permitted in the curb lane at the
Kingswayand Hastings Street intersections outside of peak periods.
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FIGURE 5.3 LIMITED PEDESTRIAN VISIBILITY FOR RIGHT TURN
VEHICLES RESULTING FROM PARKED VEHICLES AT THE HASTINGS
STREET INTERSECTION

It should be noted that pedestrians are prohibited from crossing on the north
leg of the Dundas Street intersection and that during on-site observations, it
was discovered that many pedestrians ignored the prohibition and crossed at
this location. Pedestrian conflicts were recorded on the north leg with a high
severity indicating a high risk of collision.

5.2

Capacity Issues

A

Significant Delays for Left Turn Vehicles

Weaving conflictswere attributed to vehicles changing lanes to avoid left turn
vehicles stopped or slowed in the travel lanes. The weaving vehicles typically
proceeded through the intersection at the end of a platoon, and often
conflicted with opposing left turn vehicles. In addition, weaving vehicles were
observed to cause many secondary rear-end conflicts.
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With the significant delays for left turn vehicles, drivers grow frustrated and
accept inadequate gaps, resulting in left turn opposing collisions. Left turn
opposing collisions were over-represented at the Dundas Street intersection
and occurred mainly between eastbound left turn and westbound drivers as
shown in FIGURE4.11. They are attributed to afternoon delays shown in
FIGURE 4.10, and the difficulty in judging gaps from the inside left turn lane.
The longer distance to turn from the outside left turn fane makes it more
difficult for drivers to judge gaps.

5.3

Geometric Issues

A

Horizontal and Vertical Grades on the Intersection Approaches

Insufficient vertical and horizontal curves at the Kingsway and McGill Street
intersections result in drivers having difficulty braking near intersection
approaches in wet road surface cqnditions. Wet road surface conditions were
noted to reduce the friction between the pavement and the vehicle's tires,
resulting in rear-end and fixed object col.lisions.
The downward slope on the east leg of the Kingsway intersection, results in a
high concentration of rear-end collisions. Furthermore, 43 percent of rear-end
collisions on this approach occurred on a wet pavement surface.

Fixed object and wet road surface condition collisionswere over-represented
at the McGill Street intersection. Wet pavementconditions were attributedto
94 percent of the fixed object collisions and occurred due to vehicles losing
control while progressing along the horizontal curve in the west-south
direction, and colliding with the median.

B

Inadequate Turning Radius and Lane Width

During on-site observations, trucks and buses were observed to mount the
curb while turning right at the Dundas Street intersection. Consequently,
following drivers would decelerate on the intersection approach resulting in
rear-end collisions and conflicts as shown in FIGURE4.11 and FIGURE4.12.
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Right turn weaving collisions were over-represented at the Dundas Street
intersection. Weaving collisions and conflicts were concentrated on the
southbound approach and may be attributed to the shared right turn and
through movement. Vehicles sense they might get delayed behind through
vehicles and therefore change lanes resulting in weaving collisions.

c

DrivewaysNear the Intersection

A review of the conflicts at the Kingsway intersection often indicated that
westbound rear-end collisions occur as a result of the driveway access near
the intersection on the northwest comer of the intersection. Drivers slow
down to turn right into the driveway. Following drivers, accelerating from the
intersection, do not anticipated the need to stop, resulting in rear-end
collision.

5.4

Other Safety Issues

The lack of gaps of sufficient length to cross in traffic along Nanairno Street at
the Grandview Highway North and 12thAvenue intersections causes drivers to
become frustrated and cross and turn into these minor streets resulting in left
turn opposing, angle and secondary rear-end collisions.
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6.0

MITIGATING MEASURES

Based on the identifieddeficienciesalong the NanaimoStreet corridor,
mitigation measureswere identifiedto reduce the collision and conflict risk.
The mitigation measures are presented below for each of the intersections
with the highest collision risk. and for the other Corridor locations where
specific collision types are over-represented.
6.1

Mitigating measures to Improve intersection operation

A

Update All-Red Times To New ITE Guidelines

Updating all-red phases in all signal timing plans is suggested. A summary of
the suggested all-red phases is shown in TABLE 2.3. Consultation with the
City indicated that controllers are currently being upgraded and all-red times
will be updated in the process. A minimum of 3.5 seconds for amber and 1.5
seconds for red will be used and will be lengthened according to site specific
geometry. A collision reduction of up to 10 percent of angle, left turn
opposing and rear-end collisions is expected at all signalized intersections.
The Kingsway and Hastings Street intersections were identified as potential
safety camera locations as part of the Icac Intersection Safety Camera
Project. Typically, prior to the installation of an intersection safety camera, a
site assessment is undertaken to determine if deficiencies exist which
contribute to a high frequency of angle collisions and to determine if counter
measures other than an intersection safety camera are appropriate. The site
assessment conducted in September 1998, recommends improvements to
signal visibility. The red light camera was installed at the Kingsway
intersection in December 1998, on the west leg and faces eastbound. It
began operating on July 15111999. To accurately quantify the associated
benefits of an intersection safety camera, any improvements to the Kingsway
intersection should be. implemented only once the evaluation of the
intersection safety camera Is complete. In the site assessment, all-red times
were not compared with the ITE guidelines due to the compressed time frame
of the study. This comparison should be considered for inclusion in Mure
site assessments.
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The installationof the cameraat the HastingsStreetintersectionshouldbe
considered once improvementshave been implemented and post
improvementcollisioncharacteristics
havebeendetermined.
B

Enhance Primary Signal Visibility

Install 300 mil/imetre diameter amber and green primary signal indicators
Consideration should be given to replacingthe existing 200 mililmetre

diameter amber and green indicators with 300 millimetre diameter lenses at
th~ 22ndAvenue and Dundas Street intersections. The larger diameter
indicators are expected to provide improved signal visibility and reduce the
frequency of vehicles entering the intersectionduring the amber and all-red
phasethus reducing angle, left turn opposing and rear-endcollisions by up to
10 percent.
Installan additional primary signal head
It is recommended that signal conspicuity at the Kingsway and Hastings
Street intersections be improved. An additional primary signal head should
be installed for each approach at the Kingsway and Hastings Street
intersections. To remain consistent with the corridor-level improvements, all
primary signal heads should be equipped with 300 millimetre diameter
indicators. At the Kingsway intersection, the existing primary signal heads are
mounted on span wires in the east-west directions and may require structural
upgrades to support the additional signa1 head. The expected reduction in
rear-end, left tum opposing and angle collisions is up to 15 percent.
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Provide mast arm mounting for primary signal head
Visual clutter diverts the driver's attention away from the signal displays at the
Hastings Street intersection. On the intersection approaches, trolley cables
obscured signal lenses. Therefore, it is recommended that the signal visibility
be improved by providing mast arm mounting for primary signal heads. The
existing primary signal heads are mounted on span wires and require
structural upgrades to support the additional signal head and reduce the
overall clutter of the intersection.
With the implementation of this
improvement, the expected reduction in rear-end, left turn opposing and
angle collisions is 15 percent

c

Enhance Secondary and Tertiary Signal Visibility

Install yellow backboards on secondary signal heads
It is recommended that the secondary signal heads be equipped with yellow
backboards at the Kingsway and Hastings Street intersections as well as the
Broadway, 1st Avenue, and Dundas Street intersections where left turn
opposing collisions are over-represented.
The installation of yellow
backboards is expected to improve the contrast between the signal displays
and their environment. This improvement is expected to reduce the number
of left turn opposing and rear-end collisions at the above mentioned locations
by up to 10 percent.
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Provide an additional tertiary signal head
It is recommended that an additional tertiary signal head be installed on the
near side post at the Kingsway and Dundas Street intersections to ameliorate
signal visibility and to give advanced warning to vehicles entering the
intersection. Due to the horizontal curve on the northbound approach at the
Kingsway intersection, advanced warning should be provided to reduce the
propensity of left turn opposing and rear-end collisions. Furthermore, an
additional tertiary signal should be provided for the southbound approach of
the Dundas Street intersection to reduce the frequency of rear-end and
weaving collisions on this approach. The existing far side signal is sometimes
blocked by trucks. The existing tertiary signal head at the Dundas Street
intersection should also be upgraded to provide 300 millimetre diameter
lenses mounted on a yellow backboard. The expected reduction in the
above-mentioned collisions is 20 percent.

D

Improve Pedestrian Visibility and Crossing Patterns

Restrict parking near the intersection

This improvement is to enhance pedestrian visibility near the intersection.
Parking should be restricted to 7.0 m from the approach at the Hastings
Street intersection,and by 7.0 m from the eastbound approach and 14.0 m
from the westbound approachat the Kingswayintersectionto provide storage
for right turn vehicles. The number of pedestrianand secondaryrear-endand
angle collisions is expectedto be reduced by 5 percent.
Set back stop line
To ameliorate pedestrian operations at the intersection, it is recommended
that the STOP line be off set as shown in FIGURE 6.1 to improve pedestrian
visibility for right-turn-on.-red manoeuvres. This improvement option is
recommended for implementation near intersections with high pedestrian
volumes and is only effective when drivers stop behind the STOP line. The
number of pedestrian collisions is expected to be reduced by up to 10
percent.
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Provide dedicated left tum bays

In the long term left turn bays should be provided in the east-west direction at
the Hastings Street intersection. Provision of left turn bays reduces the
number of weaving and secondary rear-end collisions, and improves visibility
of opposing through vehicles for left turn vehicles. This improvement would
require widening of the intersection approaches and is subject to the
availability of the right of way. The expected .reduction in left turn opposing
and rear-end collisions is up to 80 and 30 percent, respectively.
Prghlblt left tum movement during all time periods

To promote safety in the absence of left turn lanes, the prohibition of
eastbound left turn movements at the Hastings Street intersection should be
considered. Presently, the eastbound left turn movement is prohibited during
the afternoon peak period. Collision claims data was analyzed outside of this
time period between May 1996 and January 1999, to gain further insight into
collisions relating to the eastbound left turn movement. It was determined
that eastbound left turns contributed towards $38,009-in
annual claims filed
.
.
with

ICBC.

By

prohibiting

th~

eastbound

left

turn

movement

during

all

periods at the intersection, the number of weaving and lane charge
manoeuvres. as well as left turn opposing, weaving and rear-end collisions
along Hastings Street, is expected to be reduced by 20 percent in the
,

eastbound direction.
Provide a protected-on/y left turn phase
Because the dual left turn lane requires longer gaps in opposing through
traffic, it is recommended to provide a detected protected-only left turn phase
at the Dundas Street intersection for eastbound left turn vehicles with
actuated westbound traffic signal control to optimize eastbound left turn
traffic. Neighbourhood groups should be consulted for input prior to
implementing this change. This improvement is expected to reduce left turn
opposing collisions along Dundas Street by 30 percent.

so
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The recommended signal timing plans, and their expected capacity
performance with the provision of the above left t~rn phases, are summarized
in APPENDIX I. Given the existing geometry of the intersections, the

recommendedplans had to be optimizedwith new cycle lengths.

6.3

Mitigating Measures to Improve Geometry

A

Pavement Treatment

An anti-skid pavement treatment will reduce the occurrence of collisions
occurring under wet road surface conditions. This pavement treatment has a
limited lifetime and should be periodically monitored for deterioration. Antiskid pavement treatment should be applied to the westbound approach of
both the Kingsway and McGill Street intersections. The expected collision
reduction for rear-end and fixed object collisions is 30 percent, respectively.
The City should review the timeframe for implementation of these projects in
their Capital Works plan to determine if they can be incorporated into their
repaving schedule.

B

Improve Southbound Laning, and Increase Lane Widths and Turning
Radius at the Dundas Street Intersection

To reduce weaving and rear-end collisions, it is recommended that geometric
improvements be implemented on the southbound approach of the Dundas
Street intersection. It is recommended that a dedicated right turn lane replace
the shared through-and-right-turn lane.
Southbound traffic can be
accommodated by the inside through lane. The dual right turn lane will
require the prohibition of the southbound left turning movement. Left turn
traffic volumes do not exceed 10 vehicles per hour and can be
accommodated at other locations along the corridor. Signs giving advanced
warning to drivers approaching the intersection are necessary to avoid driver
confusion over the intersectjon laning.
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It is further recommended that the lane width and turning radius be increased
on the southbound approach to assist drivers in completing their turning
movements as shown in AGURE 6.2. Given. the existing cross sectional
geometry of the intersection, the proposed southbound dual right turn lanes
should be increased from 3.0 metres to 3.5 metres. This improvement will
require off-setting the centre line delineation by 1.0 metres east of its current
location and restricting parking between Dundas Street and Oxford Street.
This improvement can be undertaken if it is feasible to relocate the far-side
northbound bus stop further north along Dundas Street, or if the buses make
infrequent stops at this location. The turning radius may only be increased
from 10 metres to 12.2 metres without requiring the right-of-way. The above
improvements are expected to reduce weaving and rear-end collisions along
this approach by up to 30 percent. Additionally, the existing truck routes to
downtown, such as the Cassiar Connector at Hastings Street. should be
evaluated to identify alternative routes for trucks currently using the Dundas
Street intersection.
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It should be noted that future access management such as driveway closures,
consolidations,
considered

and relocations

as opportunities

away from

the intersections

arise with redevelopment

should

be

near the Kingsway

intersection.

6.4

Mitigating Measures for Other Safety Issues

Installs raisedmedian

To reduce the number of angle, secondary rear-end, and left turn opposing
collisions, consideration should be given to providing a raJsedmedian at both
the Grandview Highway North and 12d1 Avenue intersections.
By
incorporating a raJsed median along Nanaimo Street at the above location,
left turns to and from the local streets are prevented. The traffic volumes
attempting to cross Nanaimo Street at both Grandview Highway North and
1~ Avenue are relatively low, and can be accommodated by both Broadway
and Grandview Highway South. The expected reduction in angle, left tum
opposing and rear-end collisions is 30 percent.
Nanaimo Street,just north of GrandviewHighwaySouth,will be reconstructed

by January 2000, as part of the SkyTrain extension project. Future
improvementsto the GrandviewNorth and 1~ Avenueintersectionalong the
study corridor should be implemented In conjunction with the SkyTrain
extension.
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TABLE 6.2 EXPECTEDCOLLISIONREDUCTIONS

* PERCENT
COUNTERMEASURE

AFFECTEDCOLLISIONTYPES

COLLISION
REDUCTION

Provideadequateall-red
phases

Angle, left tum opposing and rear-end

10

Install 300 mm diameter
indicators on primary signal
heads

Angle, left turn opposing, and rear-end

10

Installadditionalprimarysignal
head

Rear-end,left turn opposing,and angle

15

Providemastarm mounting

Rear-end, left turn opposing,and angle

15

Install yellow backboards on
secondary signal heads

Lefttum opposing,rear-end

10

Providenear side tertiary signa!

Rear-endand left tum opposing

15

Restrictparkingnearthe
Intersection

Rear-end,angle and pedestrian

5

Set back stop line

Pedestrian

10

Provide protective-permissive left
tum phases

Left turn opposing

80

Lefttum opposing

80

Rearend

30

Prohibit left turn movement

Left turn opposing, rear-end and weaving

20

Providea protected-onlyleft turn
phase

Left turn opposing

30

Providedual dedicatedright turn
lanes,and Increaselanewidth
and turning radIus

Southboundweavingand rear-end.

30

Provideanti-skidpavement
treatment

Rear-endand fixed object

30

Install a raised median

Angle, left turn opposing and rear-end

30

Providededicatedleft tum bays

*riOt cumulatlw
typically has collision reduction, but not expected to In 1hiI case because of existing low collision freq~ncy

..
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7.0

IMPLEMENTATION STRATEGY

ICBC has indicated that funding may be available if favourable investment
opportunities exist to reduce the number of motor vehicle collisions and
therefore, claim costs. Improvements with a 2:1 return to investment ratio
within two years at a 90 percent reliability level are considered to be
favourable investment opportunities for ICBC.
As described in the previous sections, the proposed improvement strategies
are expected. to enhance the traffic safety along the Nanaimo Street Corridor.
Therefore, for these improvements an economic evaluation was conducted
according to" the methodology described in the report entitled Ugdate to
Economic Evaluation Method for Road Imcrovement Investments, September
"1997,prepared by Hamilton Associates for Icac. The method allows the
estimation of the probability that an ICBC investment will achieve a benefit to
investment ratio of 2 to 1.
The benefits are related to collision characteristics such as severity and
frequency, collision reduction potential of the suggested improvements, and
the average ICBC claim costs. A summary of the collision cost assumptions
is presented in APPENDIXJ. Based on the latest statistics provided by ICBC,
the following average claim costs were used in the analysis:

Fatalitycollision

$281,000

Injury collision

$44,000

Property damage only collision

$4,500
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7.1

Economic BenefitsSuggestedImprovements

The results of the economic evaluationare summarizedin TABLE 7.1. The
potential ICBC funding is indicated based on the expected return to
investment ratio and other investment criteria. Property acquisition costs
have been excluded from the estimated costs. A summary of the estimated

improvementcosts is included in APPENDIXK.
TABLE 7.1 SUMMARY OF THE ECONOMIC EVALUATION OF THE
SUGGESTED IMPROVEMENTS
90 PERCENT REUABlLnY
LOCATION

RECOMMENDED
IMPROVEMENT

-UpdIl8 aI red p~

Corridor-level

ESTIMATED
COST

POTENTIAL

ICBC
FUNDING

RETURN ON
INVESTMENT

$10,000

$10,000

24 to 1

Instaa 300 mm diameter primary
signal head Indicators

$13,000

$13,000

2.7~ 1

(two Intersections)
Install yellow backboards on
secondary signal heads

$12,000

$12,(X)O

12.6to 1

$8,000

$3,(XX)

$8,O(X)

$9,<XX>

17.5\01

88,(XX)

$8,O(X)

12.6101

-pIO'JjdeantJ-skidpavement
treatment

820,000

820.000

2.8m 1

Prohibit~
nearthe
Intersectionon the EBand we
approaches

S2,CXXJ

$2,O(X)

8.9to 1

$2,O(X)

$2,0(X)

7.2~ 1

(ftw intersections)

Set backstop barsfrom
Intersedlonapproach
(threeintersections)
Provideprot8Q8d-p.nn1~
ph..- In 811
dlreclona
ProVIde 1\\0
p~fgnal
heads for all approaches

Klngsway

PrOVI~ addltlonel NB near side
. tertiary ~gnal

HastingsStreet

ODtion 1:
Prohibit EB left turn movement
during all time periods

$800

ProvIdea we prctect8dpermissive'-ft turn phase

$7,000

action 2:
ProvidededicatedEBand we
left turn bays

62

$500,000

.$800

$7,000
$80,000owr 2
yearsor
$140,O(X) over

2to1

25.3to 1

7.5to 1

2101

5yen
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TABLE 7.1 SUMMARY OF THE ECONOMIC EVALUATION OF THE
SUGGESTED IMPROVEMENTS (CONTINUED)
90 PERCENT RELIABIUTY
LOCATION

HastIngs Street
(continued)

RECOMMENDED

RETURN ON
INVESTMENT

$18,000

$18.CXXJ

3.3 to 1

Prohibit parking near the
Intersedlon

$2.~

$2,000

7.5 to 1

$2,000

$2,000

34101

phase

on 1he EB approad1

~ Ave,..

POTENTIAL
ICBC
FUNDING

Mount two primary signal heads
for all approaches on mast
arms

Provide a prot8Ct8d-only

DundasStreet

ESTIMA1ED

COST

IMPROVEMENT

ProvIde a dual southbound right
turn lane, Increase SB right turn
lane widths and turning radus

$32,000

$17.000

200to 1

Provide additional tertiary signal
and upgrade existing signal

$4.0(X)

$4,1XX)

3.3to 1

ProvIde a protected permlsslw
sa left rum phase

$7,000

87,~

3.4to 1

Grandvlew
HighwayNorth
and1~AverX18

Installraisedmedians

McGlUStreet

Provide anu-sI<Idpavement
treament

ROUNDED
TOTAL

Oplion1
Option

.
2

$13,000

$13,1XX)

13.1to1

$2O,<XX>

$18,000

2to 1

8185,000

$185,000

7.5 to 1

$88O,O(X)

$215,000

5.9 to 1

NS,SStES,and we denotenorthbound,southbound,eastbound,and-~oundt

f8Spedively.

ICBC may consider contributing up to $215,000 towards the implementation
of the suggested improvements along the Nanaimo Street Corridor. If left turn
bays are not provided at the Hastings Street intersection, ICBC may consider
contributing $165,000.
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7.2

Overview

The traffic operational review of the Nanaimo Street corridor has identified
both corridor-level and location specific safety issues.
Improvement
strategies were generated to address the identified safety issues and an
economic review was conducted to determine the potential level of
investment to. ICBC. A summary of the findings of the traffic operational
review is presented in FIGURE7.1.

The desirable improvementsthat are expected to amelioratesafety for both
vehicles and pedestrians,and facilitatetraffic operations along the Nanaimo
Street Corridor are listed in Option 2. With an investmentof up to $215,000,
ICBC may expect a minimum return to investmentratio of 2 to 1 within two
years and annual safety benefitsof approximately$650,000. The provision of
left turn bays at the Hastings Street intersection is expected to produce
greater returns over a longer investmentperiod. This investmentamount is
contingent on the redevelopmentof the HastingsStreet intersectionand the
acquisitionof right-of-way. The abovecost estimatesdid not include property
acquisition.
Due to the required land acquisition to implement improvements listed in
Option 2, it is recommended that ICBC contribute up to $165,000 toward
immediate improvements listed in Option 1. ICBC can expect a minimum
return to investment ratio 2 to 1 within two years and annual safety benefits of
approximately $615,000. The recommended improvements were prioritized
on expected annual savings costs to ICBC as shown in FIGURE 7.1. With the
implementation of both the short-term and long-term improvements, and
continued cooperation between ICBC and the City, a significant reduction in
the collision risk along the Nanaimo Street Corridor is expected.
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GODFREY ENGINEERING SERVICES LTD.

REVIEW OF EVALUATION PLAN FOR
INTERSECTION SAFETY CAMERA PROGRAM
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Ference Weicker & Company
Management Consultants

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
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!
!
!

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
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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.

18

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.

Executive Summary

Page iii

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.
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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.

Chapter 3: Assessment of Evaluation Methodologies

Page 13

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.

Chapter 4 : Assessment of Program Implementation

Page 27

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

Update to the Economic Evaluation Methodologies for Road Improvement Programs. Hamilton
Associates Report for ICBC, 1995.
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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

Update to the Economic Evaluation Methodologies for Road Improvement Programs, Hamilton
Associates, August 1995.
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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.
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(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
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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
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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

Chapter 4: Assessment of Program Design/Implementation

Page 35

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

Assessment of the Graduated Licensing Program Evaluation Plan

-xix-

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.
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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
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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

1

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
5

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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Decision Requested:
Endorsement of the evaluation and cost/benefit analysis for the Intersection Safety Camera Program

Evaluation Summary
The objective of the Intersection Safety Camera Program is to reduce crashes at the sites where cameras are
installed. Camera equipment was installed at 120 sites between July, 1999 and May, 2001.
An evaluation plan prepared for the program in 1999 was reviewed and endorsed by an external research
agency, Human Factors North. The program evaluation was conducted by ICBC’s Performance Analysis
Services Department and is attached as Appendix A.
The “Empirical Bayes” analysis methodology was used in the evaluation. This analysis involved a review of
crash history at 68 camera sites (the “treatment sites”) and 68 similar sites that did not have enforcement
equipment (the “reference sites). Detailed information on crash history at the sites is contained in Appendix B.
The evaluation concluded that the most reasonable assumption is that the ISC program reduced crashes
at the camera sites by an average of 14%, similar to results published in other jurisdictions. There was high
variability in the changes in crash numbers at both the treatment sites and the reference sites.
Cost/Benefit Analysis Summary
The total costs of the program, using the actual costs from 1997 through 2002 and the outlook for 2003,
are $24.2 million (see Appendix D for details). The total claims reduction benefits from 1999 through 2003,
as described in Appendix D, are $19.5 million.
The planned ongoing operating costs in 2003 are $2.6 million and the 2003 estimated claims reduction
benefits are $6.0 million. It is therefore reasonable for ICBC to continue its involvement in the program and to explore
ways to improve the return on investment.
Next Steps
1.

Analyze the characteristics of the group of sites that achieved the highest benefit and the group of sites that
achieved the lowest benefit to determine if a common set of characteristics for high-value sites can be identified.

2.

Based on the results of the site analysis, identify specific sites that would achieve high crash reduction benefits if
intersection cameras were installed. Also identify sites where the cameras are not reducing crashes.

3.

Review the cost-benefit analysis and the site analysis work with the Ministry of Public Safety & Solicitor General
and senior police officers responsible for the program and agree on a process for improving the results of the
program.

4.

Prepare a plan to increase public awareness of the program.

5.

Continue ongoing efforts to reduce operating costs.
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Appendix A
ISC Program Evaluation
INTERSECTION SAFETY CAMERA FINAL EVALUATION
Phase I – Impact on Total Crash Frequency

Phase II – Impact on Casualty Crash Frequency
1. Background
1.1 Red light running and intersection crashes
Violation of traffic controls at signalized road junctions is one of the major safety problems in industrialized countries.
While less than half of one percent of vehicles entering signalized intersections may actually commit red light violations
(Kamyab et al, 2002) the potential traffic safety consequences are more serious.
About 40 % of motor vehicle collisions in the United States occur at intersections or are deemed intersection-related
(U.S. DOT, 1997). In recent years, the number of collisions reported at intersections controlled by traffic signals has
been increasing. Between 1992 and 1996, the number of fatal crashes at traffic signals increased by 19% while the
number of other fatal collisions increased by only 6%. During the same period, the number of injuries at intersections
with traffic signals increased by approximately 14% (U.S. DOT, 1993, 1997).
A study by the Insurance Institute for Highway Safety of the United States in four urban areas - Akron, Ohio: Arlington,
Virginia; New Orleans, Louisiana; and Yonkers, New York - showed that 22% of all crashes in urban areas were the
result of drivers running traffic control devices (traffic signals, stop signs, and yield signs). Among those, 24% involved
running red lights. (Retting, 1996).
The study also showed that motorists are more likely to be injured in crashes involving red light running than in other
types of crashes. Occupant injury occurred in 45 percent of the red light running crashes studied compared to 30
percent for other crash types. The reason for the high injury rate has been mainly attributed to the involvement of side
impacts at relatively high speeds, causing passenger compartment intrusion and bodily injury (Retting, 1996).
Other urban centres in the United States also witnessed a high incidence of red light running and resulting crashes. San
Francisco has been cited as having probably one of the worst problems of drivers running red lights. It was estimated
that 25% of all traffic collisions at signalized intersections in the city stem from red light violation (Bond and Yee, 1997).
Disobeying traffic signals at intersections accounts for a sizeable portion of collisions in Australia. In the period from
1979 to 1986, 10% of fatal collisions and 18% of collisions resulting in at least one admission to hospital in Melbourne
occurred at signalized intersections. It was estimated that 18% of reported casualty collisions at signalized intersections
involve a driver running a red light (South, 1988).
Running red lights is also a major concern in British Columbia. Based on police reports, about 20% of all collisions in BC
occurred at signalized intersections. “Ignoring traffic control device” is cited in about a third of these, so running red
lights undoubtedly contributes significantly to traffic collisions at signalized intersections in B.C.
1.2 Red light camera programs
A number of solutions have been investigated for reducing red light violations and their resulting crashes. Extension of
amber change intervals or increase of all-red periods have been shown to decrease such infractions and adjustment of
posted speed limits can also be effective (Golob et al, 2003; California State Auditor, 2002; Miller, 2003). Red light
violation frequency has also been shown to be related to traffic volume, intersection width and type of signal timing
control (Mohamedshah et al, 2000). But automatic camera technology is increasingly being touted as the most reliable
solution to the problem in the case of high-risk locations.
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Intersection safety cameras have been tested and used in a number of countries worldwide. The program was
originated in Europe, followed by Australia and a number of Asian counties. Recently applications have also been
reported in the United States.

European Experience
The earliest red-light camera program studied was in Sweden. Between 1972 and 1978, five intersections in Stockholm
were equipped with loops and red-light cameras. The red-light running incidence in these sites ranged between 0.3% to
0.7% of the total traffic prior to the program. The objective of the program was to reduce red light running violations at
these intersections.
The operation of the red light cameras was accompanied neither by public information campaigns nor by warning
signage postings. The study found no reduction of red light violations after the implementation of the program. It was
speculated that this was partly due to the lack of knowledge of the motorists and partly due to site selection in that the
prior incidence of red light running violation was considered too low for the program to be effective (Makinen, 1992).
Great Britain has used traffic light camera techniques extensively in traffic law enforcement with 120 cameras (speed
and traffic light) deployed at over 700 sites across the country in 1996 (Hooke, Knox, & Protas, 1996). Hooke et al
conducted a simple before and after comparison using collision data from 10 police forces across England and Wales.
Using 78 sites based on high collision frequency, they reported an 18% collision reduction at the treatment sites after the
introduction of the traffic light cameras.
However, the design of the Hooke study is weak due to the lack of experimental or statistical control. Also, no
consideration was given either to regression-to-mean effects or to the general crash trend before implementation.
The London Accident Analysis Unit (1997) assessed the effect of a speed and traffic light camera demonstration project
on ten routes in West London deploying both speed cameras and red light cameras. 36 months of both before and after
data were collected at both treatment and control sites. London boroughs outside the camera network were used as the
controls. The number of collisions with the contributing factor of “disobeyed automatic traffic signals” was used as a
surrogate for red-light-running crashes.
The analysis revealed that reduction in collisions occurred on six of the eight routes. Overall, there was a reduction of
16% relative to the control data but this was not significant even at the 10% level. Analyzed individually, two of the eight
sites experienced significant reductions in collisions relative to the control sites at the 5% level or better. But the study
also found a highly significant increase (28%) in the number of rear end collisions as approximated by collisions with the
contributing factor of “driving too close to the vehicle in front” (London Accident Analysis Unit, 1997).
The Strathclyde Police in Scotland started red light camera enforcement at the end of 1991 with warning letters. Sites
were selected where evidence suggests that failure to comply with traffic signs was a contributing factor in collisions.
The program started to issue fixed penalty fines in April 1993.
A study to assess the program effect on red-light violations and crashes was commissioned by the Scottish Office
Central Research Unit. The study employed a before-after, treatment-control design. Twelve sites were selected for the
study: six on monitored approaches at camera sites, two on non-monitored approaches at camera sites, two at noncamera sites within the signed area, and two at non-camera sites outside the signed area. 19 hours of data were
collected manually at each site, consisting of both the number of violations and the number of opportunities for
violations. The opportunity to violate was defined as the situation when a vehicle approached the red light with no other
vehicles impeding its passage through the intersection. Then the compliance rate for each site was defined as the
violation to opportunity ratio.
The study revealed a 69% reduction in the total number of violations between the before and after periods at the camera
sites and a 37% reduction at the control sites.
For the crash impact analysis, the study was restricted to six camera sites and two control sites which were close to the
treatment sites. A three-year before-and-after comparison was made to assess the safety effect with injury collisions
selected as the criteria measure. The analysis found a 62% decline at the camera sites and an 80% reduction in the
control sites. The report concluded that the program effect spilled over to the adjacent intersections, which lead to the
reduction in the control sites (Scottish Office Central Research Unit, 1995). Of course, this is only one possible
explanation.
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Australian Experience
West Australia installed the first red-light camera at one intersection in Perth in 1979. The intersection was selected
based on high collision history, constant traffic volume, and no road alterations. A $40 dollar fine and 4 demerit points
was imposed for violation.
Maisey (1981) conducted a study of the program. Nine comparable intersections were selected as the control sites. The
control sites were selected well away from the treatment site in order to minimize any “halo effect”. Using a pre-post
comparison group design, Maisay found a 55.6% net reduction in right angle and cross-traffic turning collisions. The
change was statistically significant when compared with both one-year and two-year before periods. However, Maisay
also noted that rear end collisions increased and as a result, there was little change attributable to the camera in the
total number of reported collisions.
A larger scale application of the red-light cameras was undertaken later in Victoria, Australia. Since August 1983, more
than one hundred of signalized intersections in the Melbourne metropolitan area have been equipped with red light
cameras (Passetti, 1997). South (1988) conducted a before-after, treatment-equivalent group study on the effect of the
program. The study included 46 treatment and 46 matched equivalent sites. Eight years of data (1979 to 1986) were
used in the study.
The study found that red-light cameras were associated with a 32% reduction in right angle casualty collisions, which
was statistically significant at the .05% level, after removing the general downward trend as accounted for by the control
group. No significant reduction in rear-end collisions was found and those involving the lead vehicle turning actually
increased by 28%. Combining all the collision types, the study found a 6% reduction in the total casualty collision rate,
compared with the change expected on the basis of the control site data. This was not statistically significant at the 5%
level.
Andreassen (1995) conducted a more recent study for the program in Victoria. Using collision data at a convenient (not
randomly selected) sample of 41 treatment sites for the period 1979-1989, he examined the program based on several
input and output variables, including collision type, camera direction, and number of collisions prior to treatment.
The analysis found no reduction of collisions at the red-light camera sites for all the major collision configuration types
combined. In fact, the number of collisions increased substantially, after an initial drop following the introduction of the
program. A simple before and after comparison showed a 13% increase at the camera site for all major collision types
combined. Not only did rear-end crashes increase at the camera site as has been recorded in many of the other studies,
but so did right-angle collisions. Andreassen noted that a number of data problems, including administrative changes in
crash recording and coding over the study period, could have contributed to this result.
The number of collisions before the introduction of the program seemed to play an important role in determining its
effect. Sites with more than two collisions per year experienced an initial significant drop in right-angle collisions during
the first year following camera installation. No significant change was observed after that time. Conversely, sites with
two or fewer collisions experienced a significant increase after the program.
To control for the potential general trend effected by unmeasured extraneous variables, the change of collisions at the
red-light camera sites was compared with that at all the signalized intersections in Victoria. Using 1985 as the baseline
year, the analysis showed that a greater increase occurred at the 41 treatment sites during the following four years than
happened at all the signalized intersections together for both the right-angle and rear-end collisions.
Another application of red light cameras occurred in the Sydney metropolitan area of New South Wales. From January
1988 to June 1989, six cameras were circulated among twenty intersections that were selected based on their collision
history. Posted signs and a publicity campaign accompanied the introduction of the cameras. Violation tickets were sent
to owners of the offending vehicles.
Hillier et al. (1993) conducted an evaluation of the Sydney pilot, using a before and after, treatment and control design.
Two years of before and two years of after data for 16 treatment and 16 matched control sites were employed for the
analysis. The matching variables included accident history, traffic volume, and intersection configuration. As the red light
cameras were rotated among the various sites with camera housings installed, some sites operated with the camera
more than others did. The evaluation was focused on the 8 most used camera sites and the 8 least used camera sites.
Log-linear techniques were employed for the data analysis.
The researchers found that red light cameras appeared to reduce right angle and right turn (target) crashes by about
50% and increase rear end crashes by 25% to 60%. For a selected group of sites where the cameras were described as
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“installed appropriately”, the target crashes were reduced by 48% and the rear-end crashes were increased by 62%
resulting in a net total crash reduction of 38%.
The study also found a greater decrease in casualty collisions than in total collisions. This suggests that the red light
camera was more effective in reducing serious collisions than in reducing minor ones. No significant crash effect
distinction was found between monitored approaches and those that were not monitored.

Singapore Experience
Another early example of red light camera implementation occurred in Singapore. Beginning in 1986, red light cameras
were first phased in at 120 intersections (Chin, 1989). As of June 1997, one in five signalized intersections in Singapore
was equipped with a red-light camera unit.
The owners of photographed vehicles are fined either US$150 for light vehicles or US$180 for heavy vehicles and, in
addition, are given six driver demerit points. Warning signs, placed some distance up-steam of each camera junction
accompanied the installation of the camera device. National newspapers were also involved in publicizing the program.
Chin (1989) evaluated the effectiveness of the red-light cameras in deterring red running using a before and after,
treatment and control site design. Eleven experimental and five control sites were included in this study. The before
study was conducted about one month prior to the installation and the after study was carried out in the immediate
months after the installation. Each camera site was given at least a month of operation prior to commencement of the
after study to ensure that motorists were aware of the presence of the cameras.
The violation and traffic movement data were collected on video shot from adjacent buildings. One survey day was
designated for each intersection, and only dry weekdays were chosen for the study. The same day of the week was
chosen for both the before and after survey, to reduce the variance of traffic conditions. The results indicated a
statistically significant 40% reduction in red light violations at the treatment sites.
More recently, Ng, Wang, and Lum (1997) conducted a study on the traffic safety effect of the red-light cameras in
Singapore. The study used a pre-post, treatment-comparison quasi-experimental design. A sample of 42 treatment
sites and an equal number of matched control sites were employed in the study. The researchers found a 9% net
reduction in the total number of collisions, controlling for the general trend.

The US Experience
Red-light cameras have found application in about a dozen jurisdictions in the United States (Retting et al., 1998).
Although some information is available as to program implementation and drivers behaviour outcomes, details as to the
traffic safety effects are very scarce.
One of the earliest applications of red-light camera in the United States was in New York City (Populizio, 1995). This
demonstration program started operation in 1994, after extensive exploration of the technology in the 1980s. Fifteen
cameras were initially installed across the five boroughs of the city. Accident histories and police records of red-light
violations were used as the main criteria for site selection.
A preliminary analysis of the program’s effect revealed a 62% decrease in the average number of violations since the
program’s inception. Encouraged by this success, the city expanded its red light camera program by adding 12 more
intersections to its existing monitoring network in 1997 (Bond and Yee, 1997). Recently, a new law has been signed by
the Major of New York City to further extend the program to a total of 50 intersections (New York City Press Office,
1998).
San Francisco initiated a pilot study to determine the feasibility of using automated enforcement technology to combat
the problem of red light violation in 1996. To raise the awareness of the program, street signs were placed in advance of
the intersections where the red-light cameras were to be installed (Passetti, 1997). It was reported that the proportion of
entering vehicles that were photographed running red lights at intersections with cameras had dropped by over 40%
since police started issuing citations in October of 1996 (Passetti, 1997).
Retting et al. (1998) conducted a study of the effect of red-light camera on red-light violation in Oxnard, California. Using
a before-after quasi-experiment design with controls, the authors conducted the investigation at 14 intersections (nine
camera sites, three noncamera sites, and two control sites).
Retting et al. (1998) found that the red light violation rate was reduced by approximately 42 percent several months after
the enforcement program began. Increases in driver compliance with red lights were not limited to the camera-equipped
intersections but spilled over to non-equipped intersections as well. Public opinion survey revealed that nearly 80
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percent of local residents supported the program. Subsequently, Retting and Kyrychenko (2001) were able to evaluate
the safety impact of the program. They applied a generalized linear regression model to crash data from 11 of the
camera-monitored signalized intersections and 82 similar control locations from three other communities 40-100 miles
away where there was no red-light camera program in operation. They compared 29 months of pre-implementation data
with 29 months of “post”. The presence of a camera was associated with 7% fewer crashes in total but with 29% fewer
casualty crashes and 68% fewer right-angle casualty crashes. All of these effects were statistically significant at p < .05.
Retting and Kyrychenko (2001) also found a slight increase in rear-end crash rate associated with the cameras,
although the level of effect was not statistically significant. But such a direction of effect would be consistent with the
findings from many of the other studies – e.g. Maisay (1981), Hillier (1993), Andreassen (1995), Passetti (1997) and
London Accident Analysis Unit (1997). The reason for the increase in rear-end crashes presumably relates to the
increased propensity for drivers to stop during the amber light phase at approaches monitored by cameras (Lum and
Wong, 2003).
Retting et al (2003) summarized the experience to-date with red light cameras. They separated all the studies into three
groups: those that should have overestimated ISC effect since they ignored regression-to-the-mean effects; those that
possibly underestimated ISC effect by ignoring the spill-over factor; and those that attempted to deal with both. They
found that the first group averaged 39% crash reduction, the second 10% and the third (one study only) gave 29%.
McGee (2003) attempted a similar review exercise and concluded that while nearly all studies contained some design or
analysis flaws, the weight of evidence pointed to a positive impact of the cameras on safety. However, in fully one-third
of the evaluations no substantial effects were identified.
Ruby and Hobeika (2003) reported on a study of ten red light camera installations in Fairfax County, Virginia. Red light
violations on the monitored approaches were down by an average of 69% six months after installation, using the first
month post-implementation as the baseline. However, available crash data were limited to just 3 locations and for only a
3-4 month after period (as compared to 14 months before). Thus even though the report claims a 40% total crash
reduction, this result is very suspect.
A somewhat larger study (although of similar simple before-and-after design) was conducted on nineteen red light
camera sites in San Diego (Golob et al, 2003). As with the Fairfax study no violation data from before camera installation
was available and changes in red light violation behaviour was measured from month 1 as the baseline. After two years
of operation, red light violations on monitored intersection legs had reduced by over 50%. But in the San Diego study
there were over six years of crash data available (3-5 years before and 1-3 years after installation) which lend some
level of credibility to the results even if no control locations were employed. Similar to other studies, Golob et al found a
40% decrease for right-angle crashes together with a 40% increase in rear-end crashes on the monitored approaches.
No significant changes occurred on the unmonitored legs and, overall, the total crash rate only decreased very
marginally (about 2%).
The California Bureau of State Audits conducted a review of red light camera implementation in seven jurisdictions in
that State. The Bureau reviewed crash records over a 6.8 year period for 69 camera-monitored intersections in six of the
jurisdictions and compared the before-and-after changes with those for all non-camera sites in the same time periods
(California State Auditor, 2002). The camera sites displayed a net 32% crash reduction (using California Highway Patrol
data) as compared to the non-camera sites which experienced a net reduction of only 6%. Unfortunately the report does
not make it clear as to whether the crash rates calculated are for all the crashes occurring at the intersections or only
those considered red-light-related. It should also be noted that the camera sites were initially most often selected based
on traffic safety concerns and thus the great majority of the non-camera sites would probably not qualify as good
controls. In addition, while after periods were usually 2-3 years, in almost 1/3 of the treatment cases this period was
about a year or less.

Summary
In summary, automated red light camera devices have been tested and used in many countries since the early 1970s.
Evaluation reports on the effectiveness of these programs have come from Europe, Australia, Singapore and, most
recently, the United States.
Red light cameras have been effective in reducing red light running incidents on intersection approaches where the
cameras are operational. Such decreases vary between 30% to 60% across the studies reported with 40% being a
common result.
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The cameras have not proved quite as effective in reducing collisions as they have in reducing red light violations. The
findings from the studies which are judged to have some validity cover a fairly wide range. The estimated safety effects
of these usable studies, judged on the design of the studies and completeness of the reports, are summarized in the
Table below. The majority of the programs reported reductions in right angle collisions on monitored approaches by 30%
to 50%, with increases in rear end collisions of a similar level. But when the measure used is total crashes (including
those on unmonitored legs) the effects are greatly reduced in size. The median effect of red light camera on total
collisions is a reduction of 6.6%. However, there is some evidence that the impact on injury-producing collisions could
be substantially more.
TIMES
B-A

SITES
T–C

COUNTRY

AUTHOR

YEAR

CRITERIA

METHOD

England

Hooke

1996

Collision

B-A

London Acc. Anal. Unit

1997

Collision

C-G

3y-3y

10-rest

South

1988

Collision

C-G

4y-2y

46-46

Australia

COLLISION EFFECT (%)
TARGET REAR_E TOTAL

78

-18
28

-16

-32

0

-7

(Victoria)
(Victoria)

Andreassen

1995

Collision

T-S, C-G

4y-6y

41-rest

(Sidney)

Hillier

1993

Casualty coll

C-G

2y-2.5y

8-8

-50

62

-38

Singapore

Ng, et.al

1997

Collision

C-G

3y-5y

42-42

-10

6

-9

U.S.A.

Retting & Kyrychenko

3

-7

2001

13

Collision

C-G

2.5y-2.5y 11-82

-33

Retting & Kyrychenko

2001

Casualty coll

C-G

2.5y-2.5y 11-82

-68

Golob et al

2003

Collision

B-A

4y-2y

-40

19

-29
40

-2

2. Study Design
Of the 120 intersections configured for camera operation by early 2002, only 70 had been in operation for long enough
such that a mid-2002 data extraction would produce at least 18 months of usable crash information. These 70 locations
were geographically distributed as follows:
Abbotsford – 5
Burnaby – 3
Chilliwack – 2
Coquitlam – 1
Delta – 4
Kamloops – 4
Kelowna – 4
Langley – 4
Maple Ridge – 2
Mission – 1
Nanaimo – 4
New Westminister – 2
North Vancouver – 4
Pitt Meadows – 1
Port Coquitlam – 2
Poet Moody – 1
Prince George – 4
Richmond – 5
Saanich – 5
Surrey – 7
Vancouver – 3
Vernon – 2
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For each of these 70 treatment sites, a comparable “reference” site was selected. Each reference site was matched with
a treatment site based on the following characteristics:
(i)

Location:

- same or adjacent municipality
- similar land use
- more than 1 km & several signals away
- not directly downstream

(ii)

Layout/operation:

- similar laning & traffic control
- similar posted speed limit

(iii)

Traffic volume: - similar avg. annual daily traffic (AADT)
- similar ratio between major & minor road volumes

For each of the 140 treatment and reference sites the following data were obtained and utilized for subsequent analysis
purposes:
q
q
q
q

Estimated AADTs for major and minor road approaches
Number of crash-claim incidents between Jan. 1996 and Jul. 2002
Breakdown of incidents by severity level (fatal, injury & mdo)
Breakdown of incidents by collision type (right-angle, rear-end, other)

The analysis methodology utilized was one known as “Empirical Bayes” (EB). This method allows adjustment for
regression-to-the-mean bias and time trends in assessing changes in the treatment locations between “before” and
“after” periods.
The reference site data from the pre-implementation period were used to construct a model for crash prediction of the
form:
a

C = a0.(AADTM) 1.(AADTm)

a2

where M & m represent major & minor respectively

This model was then used with the treatment site AADTs to estimate the number of post- implementation crashes (B)
that would have occurred at the treatment sites had no cameras been installed. Then, if we use “C” to represent the
number of post-implementation reference-group crashes, “D” to represent the number of post-implementation treatment
group crashes and “A” to represent the number of pre-implementation reference-group crashes, the odds ratio can be
written as:

A
OR =

B

C
D

And the treatment effect is given as: OR – 1
The level of statistical significance of the resulting treatment effect (i.e. the effect of the cameras) can be estimated
based on the sample statistics and distribution assumptions. But there is potential for additional error in the data itself
which should be accounted for if possible.
The primary source of error for this study is in the crash data. We know that a substantial proportion of crash-claim
incidents are not coded sufficiently to permit assignment to a precise location. The underlying assumption that justifies
using the remaining data is that the unassigned records are randomly distributed such that there is no bias in their
application by location. But we have no ready methodology for testing this assumption. The use of the odds ratio to
establish treatment effect does, to some extent, reduce the potential error if any bias is present but it does not
completely eliminate it. This remains a source of uncertainty that could impact our confidence in the results and which
needs to be explored further.
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A second source of error is in the estimation of AADT. In most cases the annual volumes are estimated from just two
hours of traffic movement counts on a single day. These two-hour counts are then converted into full-year estimates
using hour, day and month expansion/correction factors. Such factors may be developed from counting stations which
are some distance away from the site in question. Even using expansion factors developed from the same site, a smallscale investigation showed that AADT estimation errors of up to ± 12% could occur. Fortunately, a sensitivity analysis
conducted on the full EB process showed that AADT errors of such a magnitude would have only a very minor impact on
the value of the odds ratio.

3. Results – Total Crashes
3.1 Crash prediction model
Data on pre-ISC traffic volumes and crash counts from 1996 to 1999 inclusive was collected for the 70 reference sites to
be used to develop the model. The crash prediction model was developed using Negative Binomial regression with the
SAS generalized linear model procedure (PROC GENMOD). The model was then used to predict the total crash
frequency. The model and its parameters are shown in Table1.

Table 1: Crash Model Results
c2

Model Formulation

ao

28.47(p<0.001)

Crashes / 3 yrs = 1.4466 * 10 - 5 ´ (AADT mj rd )0.8171 ´ (AADT mn rd )0.7886 a1
a2
(a0)
(a1)
(a2)

14.68(p<0.001)

Crash Model:

k

1.69

20.70( p<0.001)

2

Entries in the c column show that the variables “major AADT” and “minor AADT” are significant predictors of the total
crash counts (p<.001). Deviance of the goodness of fit statistic is 76.8416 with 67 degrees of freedom. Comparing the
2
deviance with its asymptotic c with 67 degrees of freedom, results in a p-value of 0.19. This indicates that the specified
model fits the data reasonably well.
However, an examination of the monthly crash trends from 1996 to 2000 showed a substantial upward trend at both
treatment and reference sites that was primarily due to low incident counts in 1996-97. Most likely this resulted from the
lower proportion of records which were location-coded during the first year or two in which these data were collected at
Telephone Claims. In order to eliminate this as a potential confounding factor, we did not use the first 18 months of the
“before” crash data as part of the control, thus leaving a 1.5-year before period to match the 1.5-year after period in both
treatment and reference groups. The AADT crash-prediction model was based on the 3-year (1996-98) reference site
data. Redoing the analysis on this basis produced the results shown in Table 2.
Table 2: Crash Prediction Model Results – reduced “before” period
Model Formulation
c

2

Crashes Model:

ao

29.41(p<0.001)

Crashes / 3 yrs = 4.6007 * 10 - 6 ´ (AADT mj rd )0.9093 ´ (AADT mn rd )0.8069

a1

15.52(p<0.001)

a2

19.89( p<0.001)

k
1.62
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Again, the model produces a good fit for the data with both major and minor AADTs being significant (p<0.001)
predictors of total crash counts.
3.2 Crash reduction estimate
Using the prediction models, the treatment effect and its standard deviation (SD) can be calculated for the total crash
count. In this study, the data for the reference sites during both the ‘before’ and ‘after’ periods were utilised in order to
adjust for both the regression-to-mean and time trend effects. However, prior to conducting the analysis two of the 70
treatment sites were dropped from the database as a result of post-implementation crashes counts which were probably
influenced by non-ISC-related activity near the intersection. In one case a large parking lot was constructed with direct
access/egress to the major road close to the intersection and in the second case the change involved a major housing
development. As consequence, the two corresponding reference sites were also removed from the data.
Using the full 3-year before period, the odds ratio based on the 68 treatment and reference sites was calculated as
0.931. Therefore the treatment effect is –0.069, in other words a 6.9% reduction in total crashes. The standard
deviation of this treatment effect is 0.027 or 2.7% and the reduction is significant at p<.05. But when we restrict the
analysis to a 1.5 year before period (matching the 1.5 after) we find a treatment effect of –0.140. In other words, a
14.0% reduction in total crashes. The standard deviation is 0.023 and the reduction is significant at p<.05.
As a matter of interest, the above results with the revised data period can be compared to a “naïve” before-and-after
analysis. This is the sort of procedure that is often employed in the engineering field. Such an analysis produces the
results shown below.
Table 3: Summary of total crashes
Total Crashes
Reference Sites

Treatment Sites

Before

2837

4346

After

3420

4745

By using the Naïve before and after analysis, the index of effectiveness equals
q=

l
=
p

4745
å L( j ) =
= 1.024
å r ( j ) K ( j ) (583 / 547) * 4346
d

The percent reduction is 100x(1-q)=-2.4. There is a 2.4% increase in total crashes based on a simple before-and-after
analysis.
4. Results – Casualty Crashes
4.1 Crash Prediction Model
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Submission to Measuring & Monitoring Committee
The model for casualty crashes was produced in the same manner as that for all crashes, but based on the results for
total crashes only the 1.5-year before/after situation was assessed. The same 68 matched treatment and reference sites
as employed for the analysis of total crashes were used for the casualty crash modelling. The results are shown in Table
4 below.

Table 4: Casualty Crash Prediction Model
Model Formulation

c

2

Crashes Model:

ao

31.80(p<0.001)

Crashes / 3 yrs = 8.005 * 10 - 7 ´ (AADT mj rd )0.9960 ´ (AADT mn rd )0.7891

a1

15.71(p<0.001)

a2

16.08( p<0.001)

k
1.52

2

Entries in the c column show that both major and minor road AADT are significant predictors of casualty crashes for the
reference sites. As for the previous total crash models, this model was found to fit the data reasonably well (p=0.18).
4.2 Crash Reduction Estimate
Using the 1.5 year before/after comparison with 68 matched treatment and reference sites, the odds ratio between the
two groups of locations was 0.896. This means that a 10.4% reduction in casualty crashes is implied at the treatment
sites during the after period. The applicable standard deviation is 0.022 and the reduction is significant at the 5% level.
Once again, it is instructive to examine the simple before-and-after approach to see what the results would be if one
were to apply this common method. The outcome is shown below.
Table 5: Summary of casualty crashes
Casualty Crashes
Reference Sites

Treatment Sites

Before

1002

1524

After

1180

1682

By using the Naïve before and after analysis, the index of effectiveness equals
q=

l
=
p

1682
å L( j ) =
= 1.036
å r ( j ) K ( j ) (583 / 547) *1524
d

The percent reduction is 100x(1-q)=-3.6. There is a 3.6% increase in casualty crashes using a simple before-and-after
analysis.
5. Discussion
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The effect of the ISCs on total crash count for the 68 treatment intersections was quite similar to the average level found
in a review of the literature (see Section 1 above) although a bit lower than the originally-anticipated effect based on the
earlier Hamilton Associates literature review (1998). But what appeared evident from the updated literature review was
that the potential big payoff ($ benefit) for ISCs could be in reduction of injury-producing crashes. There was an
expectation that the effects on this latter subset could be substantially greater than on total crash occurrence since the
latter reflects the trade-off between right-angle collision decrease and rear-end collision increase.
However, such was not the case for our analysis. We could find no evidence of increased effect for casualty crashes
over total crashes and this implies that, at the 68 locations we studied, the ISCs did not have a greater effect on the
higher-severity events. The finding of a slightly lesser effect on casualty crashes than on total crashes is not necessarily
meaningful within the context of the lower crash sample sizes for the former. We found a high level of variation among
the casualty crash data both between locations and within location by year. The most reasonable assumption of ISC
effect based on our results would be a 14% crash reduction – both for casualty and material-damage-only
events.
The next phase of the evaluation will focus on investigating the presence of differential effects between rear-end and
angle crashes. It will also look at the performance of the small subset of ten treatment-comparison site pairs in order to
see whether or not migration of traffic volume and crashes to adjacent sites is a potential problem and to what extent a
safety spill-over effect exists.
5. References
Andreassen, D. (1995). A Long Term Study of Red Light Cameras and Accidents. Australian Road Research Board.
Research Report ARR No. 261.
Bond, M., Yee, P. E. (1997). San Francisco’s Red Light Camera Enforcement Program Operating Well. The Urban
Transportation Monitor. V.11. No. 2.
California State Auditor (2002). Red Light Camera Programs: Although They Have Contributed to a Reduction in
Accidents, Operational Weaknesses Exist at the Local Level. Bureau of State Audits, Sacramento, CA.
Chin, H. C. (1989). Effect of Automated Red-Light Cameras on Red-Running. Traffic Engineering and Control. 30(4). pp
175-9.
Golob, J.M., Cho,S., Curry, J.P., Golob, T.F. (2003). Impacts of the San Diego Photo Red Light Enforcement System on
nd
Traffic Safety. Presented at the 82 Annual Meeting of the Transportation Research Board, Washington, DC.
Hillier, W., Ronczka, J., Schnerring, F. (1993). An Evaluation of Red Light Cameras in Sydney. Research Note RN 1/93.
Roads and Traffic Authority, New South Wales.
Hooke, A., Knox, J., Protas, D. (1996). Cost Benefit Analysis of Traffic Light and Speed Cameras. Police Research
Series Paper 20. Police Research Group, London.
Kamyab, A., McDonald, T., Stribiak, J. (2002). The Scope and Impact of Red Light Running in Iowa. Presented at the
st
81 Annual Meeting of the Transportation Research Board, Washington, DC.

12

Submission to Measuring & Monitoring Committee
London Accident Analysis Unit. (1997). West London Speed Camera Demonstration Project: Analysis of Accident and
Casualty Data 36 months after implementation and comparison with the 36 month before data. London Research
Centre.
Lum, K.M., Wong, Y.D. (2003). A Before-and-After Study of Driver Stopping Propensity at Red Light Camera
Intersections. Accident Analysis and prevention, 35, 111-120.
Maisey, G. E. (1981). The Effect of a Mechanical Surveillance Device on Urban Signalised Intersection Accidents.
Report No. 17 (Road Traffic Authority. Australia. Research and Statistics Division: Perth, W.A.).
Makinen, T. (1992). Automatic enforcement of speed and red light violations: application. SWOV Institute for Road
Safety Research. The Netherlands.
McGee, H.W., Eccles, K.A. (2003). The Impact of Red-Light Camera Enforcement on Crash Experience. ITE Journal,
73(3), 44-48.
Miller, J.S. (2003). Two Methodological Considerations for Evaluating Safety Impacts of Photo-Red Enforcement. ITE
Journal, January, 20-24.
Mohamedshah, M., Chen, L.W., Council, F.M. (2000). Association of Selected Intersection Factors with Red-LightRunning Crashes. LENDIS Corp. and University of N. Carolina Highway Research Center.
New York City Press Office. (1998). Press Release #185-98 - Signs Bill that Increases the Number of Traffic Controlling
"RED LIGHT" CAMERAS.
http://www.ci.nyc.ny.us/nyclink/html/om/html/98a/pr185-98.html.
Ng, C. H., Wang, Y. D., Lum, K. M. (1997). The Impact of Red-light Surveillance Camera on Road Safety in Singapore.
Road $ Transport Research. V.6. No. 2.
Passetti, K. A. (1997). Use of Automated Enforcement for Red Light Violations. Texas A&M University, College Station,
Texas.
Populizio, R. E. (1995). ITE 1995 compendium of Technical Papers.
Retting, R. A., Williams, A. F., Greene, M. A. (1996). Red Light Running and Sensible Countermeasures: Summary of
Research Findings. Insurance Institute for Highway Safety, Arlington, VA.
Retting, R. A., Williams, A. F., Farmer, C. M., Feldman, A. F. (1998). Evaluation of Red Light Camera Enforcement in
Oxnard, California. Insurance Institute for Highway Safety, Arlington, VA.
Retting, R.A., Kyrychenko, S.Y. (2001). Crash Reductions Associated with Red Light Camera Enforcement in Oxnard,
California. Insurance Institute for Highway Safety, Arlington, VA.

13

Submission to Measuring & Monitoring Committee
Retting, R.A., Ferguson, S.A., Hakkert, A.S. (2003). Effects of Red Light Cameras on Violations and Crashes: A Review
of the International Literature. Traffic Injury Prevention, 4(1), 17-23.
Ruby, D.E., Hobeika, A.G. (2003). Assessment of Red Light Running Cameras in Fairfax County, Virginia. Presented at
nd
the 82 Annual Meeting of the Transportation Research Board, Washington, DC.
Scottish Office Central Research Unit. (1995). Running The Red: An evaluation of the Strathclyde Police Red Light
Camera Initiative.
South, D., Harrison, W., Portans, I., King, M. (1988). Evaluation of the Red Light Camera Program and the Owner Onus
Legislation. Road Traffic Authority (VIC). Report SR/88/1.
U.S. DOT (1993 and 1997). Accident Statistics.

Performance Analysis Services
June, 2003

14

Submission to Measuring & Monitoring Committee
APPENDIX B
ESTIMATED PERCENT REDUCTION IN TOTAL CRASHES AT ISC TREATMENT SITES
Site #
Name
Municipality
% reduction
1000
1001
1003
1100
1101
1106
1130
1131
1200
1220
1230/1201
1231/1202
1301
1303
1304
1305
1306
1309
1311
1350
1352
1353
1354
1400
1401
1402
1403
1404
1500
1501
1504
1506
1700
1702
1703
1704
1705
1721
1723
1730

Kingsway and Nanaimo St.
Hastings St. and Renfrew St.
Knight St. and E. 49th Ave.
Kingsway and Gilley Ave.
Kingsway and Royal Oak Ave.
Willingdon Ave. and Canada Wy.
Brunette Ave. and Braid St.
McBride Blvd. and 6th Ave.
Barnet Hwy. and Johnson St.
St. John's St. and Ioco Rd.
Lougheed Hwy. and Shaughnessy St.
Mary Hill Bypass and Pitt River Rd.
152nd St. and 24th Ave.
176th St. and 8th Ave.
104th Ave. and 160th St.
64th Ave. and 152nd St.
152nd St. and 88th Ave.
72nd Ave. and 128th St.
Scott Rd. and 96th Ave.
Highway 10 and Fraser Hwy.
216th St. and Fraser Hwy.
200th St. and 64th Ave.
Fraser Hwy. and 264th St.
Westminster Hwy. and No.4 Rd.
Steveston Hwy. and No.4 Rd.
Cambie Rd. and No.4 Rd.
Alderbridge Wy. and No.4 Rd.
No.3 Rd. and Francis Rd.
Lonsdale Ave. and 13th St.
13th St. and St. Georges Ave.
Mt. Seymour Pkwy. and Riverside Dr.
Main St. and Mountain Hwy.
Hwy. 11 and Harris Rd.
Hwy. 11 and Lonzo Rd.
Gladwin Rd. and MacLure Rd.
South Fraser Wy. and Gladwin Rd.
MacLure Rd. and Clearbrook Rd.
Lougheed Hwy. and 240th St.
Lougheed Hwy. and Laity St.
Highway 11 and Highway 7

Vancouver
Vancouver
Vancouver
Burnaby
Burnaby
Burnaby
New Westminster
New Westminster
Coquitlam
Port Moody
Port Coquitlam
Port Coquitlam
Surrey
Surrey
Surrey
Surrey
Surrey
Surrey
Surrey
Langley City
Langley Township
Langley Township
Langley Township
Richmond
Richmond
Richmond
Richmond
Richmond
North Vancouver City
North Vancouver City
North Vancouver District
North Vancouver District
Abbotsford
Abbotsford
Abbotsford
Abbotsford
Abbotsford
Maple Ridge
Maple Ridge
Mission

8.62
16.67
1.85
18.32
29.92
118.50
8.72
9.30
1.47
0.69
24.06
373.87
3.50
64.30
27.96
39.62
6.71
50.27
38.81
34.39
45.55
25.70
8.45
12.91
38.59
4.04
27.49
30.08
3.87
14.42
46.58
93.83
21.54
9.89
16.12
31.70
22.10
0.45
62.96
66.21

bold type =
reduction
reg. type =
increase
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ESTIMATED PERCENT REDUCTION IN TOTAL CRASHES AT ISC TREATMENT SITES
Site #
Name
Municipality
% reduction
1740
1800
1801
1900/1701
1901
1903
1906
2000
2001
2002
2003
2100
2101
2200
2201
2202
2203
3000
3001
3002
3003
3100
3101
3102
3103
3104
4000
4001
4002
4003

Lougheed Hwy. and Harris Rd.
Vedder Rd. and Luckakuck Wy.
Yale Rd. and Airport Rd.
Nordel Wy. and 84th Ave.
64th Ave. and Sunwood Dr.
56th St. and 12th Ave.
Highway 10 and Scott Rd.
Victoria St. and 10th Ave.
Fortune Dr. and Nelson St.
Summit Dr. and Notre Dame Dr.
Columbia St. and Summit Dr.
Highway 97 and 43rd Ave.
Highway 97 and 25th Ave.
Victoria St. and 10th Ave.
Fortune Dr. and Nelson St.
Summit Dr. and Notre Dame Dr.
Columbia St. and Summit Dr.
Bowen Rd. and Pryde Ave.
Terminal Ave. and St. George St.
Bowen Rd. and Island Hwy.
Highway 1 and Cranberry Ave.
Quadra St. and McKenzie Ave.
Highway 1 and Admirals Rd.
Patricia Bay Hwy. and Sayward Rd.
Blanshard St. and Cloverdale Rd.
Shelbourne St. and Feltham Rd.
Highway 97 and 15th Ave.
Highway 97 and Austin Rd.
Highway 16 and Domano Blvd.
15th Ave. and Ospika Blvd.

Pitt Meadows
Chilliwack
Chilliwack
Delta
Delta
Delta
Delta
Kamloops
Kamloops
Kamloops
Kamloops
Vernon
Vernon
Kamloops
Kamloops
Kamloops
Kamloops
Nanaimo
Nanaimo
Nanaimo
Nanaimo
Saanich
Saanich
Saanich
Saanich
Saanich
Prince George
Prince George
Prince George
Prince George

39.05
8.33
8.38
26.83
33.45
2.43
20.46
31.07
21.22
52.00
8.87
18.66
12.20
25.11
12.45
12.71
5.84
36.31
55.11
2.77
6.74
9.18
37.95
18.59
2.36
47.72
8.32
72.06
45.26
25.92

bold type =
reduction
reg. type =
increase
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Appendix D
ISC Program Costs and Benefits
0

0

121

1580

5731

6019

6019

19470

-502

-2200

-7417

-4670

3542

3172

3392

-4683

-502

-2702

-10119

-14789

-11247

-8075

-4683

on Review shows project costs for the period January, 1997 through June, 2001
essing costs for the period July through December, 2001 are estimated at
to isolate the exact costs as ticket processing costs for both Photo Radar and
me cost centre. This cost-benefit analysis therefore has total costs for the
f $18.7 million.

he Road Safety section of ICBC's Annual Report for the years 1997 through
his did not include ticket processing costs as they could not be isolated.

et processing costs for both ISC and residual Photo Radar tickets were
costs of ISC ticket processing cannot be isolated, this analysis assumes
ocessing costs were $1.6 million, the same as the 2003 outlook.
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EXECUTIVE SUMMARY
ES.1 The Need to Evaluate
It is very important to determine whether the goals and objectives of the Road
Improvement Program are satisfied and to justify ICBC’s expenditure on road
improvements. A regular program evaluation can be conducted to determine the
cost-effectiveness of road safety investments and to determine whether the
program objectives are met. An accurate evaluation will ensure the effective use
of road improvement funding, thereby guaranteeing the continued success of the
program. This is the latest program evaluation, reporting on the effectiveness of a
sample of road improvement projects that were completed in 1998 and 1999.
The importance of a formal and technically robust program evaluation cannot be
understated.

Professional judgment or opinion is not adequate to prove the

effectiveness of road safety improvements. Moreover, justification can only be
achieved by conducting a rigorous program evaluation that is based on empirical
evidence. Several threats to the validity of an accurate program evaluation are
described in this report, including 1) history, 2) maturation, and 3) regression
artifacts.

There are proven techniques that are used to accommodate these

potential difficulties in the program evaluation procedures.
ES.2 Reliable Program Evaluation Methodology
A methodology was developed for evaluating ICBC’s Road Improvement Program
in 1995. The 1995 method proposed the use reference groups to adjust for the
regression to the mean bias and to adjust for history and maturation if the size of
the reference group was large enough. Otherwise, data from a comparison group
should be used in conjunction with the reference group. The 1995 study clearly
demonstrated the need to consider the random nature of collisions when
conducting a formal program evaluation and recommended an Empirical Bayes
approach. The methodology reported in 1995 was useful for conducting reliable
economic evaluations of safety improvement projects.
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Since the preparation of the 1995 program evaluation study, there have been
several advances in road safety research. The use of collision prediction models is
now becoming a standard safety practice. Methods for assessing the reliability of
evaluation results are also more frequently used. In addition, a better
understanding of the evaluation techniques has been achieved. As a result of
these advances, the 1995 evaluation methodology was updated for this 2001
program evaluation report.
The updated program evaluation methodology developed for this report is based
on the use of prediction models. Prediction models are mathematical models that
relate the frequency of collisions (or claims) experienced by a road entity
(intersection, segment, etc.) to the various traffic and geometric characteristics of
that entity. Prediction models are useful in program evaluations as they provide
the ability to estimate the ‘normal’ or ‘expected’ safety performance at a location.
Prediction models are also very useful when used in combination with existing
collision (or claim) history at a site to improve the reliability of the location specific
estimate of safety performance.
ES.3 Data Used for Program Evaluation
Several problems associated with police reported collision data were described in
this report. These problems prevented the use of police reported collision data for
this program evaluation report. As a result, the auto insurance claims data that is
available from ICBC was extracted for each improvement site and was used for
the analysis. The claims data was demonstrated to be superior with respect to
stability of the data source over time. It is noted here, that authors of this report
were not involved in the data collection and compilation exercise, but rather
received the claims data from ICBC staff members.
Although 207 road improvement projects were funded in the years 1998 and 1999,
it was not possible to include all projects in the program evaluation for several
reasons. First, it is resource intensive and costly to obtain all the requisite data
and as such, a sample of sites would be used to provide an indication of overall
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program success. Secondly, there must be adequate time to elapse for the pre
and post-improvement effectiveness to be measured. Third, at the time of this
study, it is very difficult to extract claims data for locations other than intersections
(defined by an on-at location reference) and therefore, the sites selected for
program evaluation were limited to intersections (i.e., no segment improvement
projects were included). Fourth, and due to the reason noted previously, the claim
prediction models necessary for program evaluation are, at this time, limited to
intersection locations.
As a result of the considerations listed above, road improvement projects that met
the following criteria were selected for program evaluation:
1) the location must be an intersection, defined by two crossing streets,
2) a reliable estimate of the traffic volume at each location is available, and
3) the availability of at least 1 year of claims data (pre / post time periods).
At the time of this study, the number of locations meeting these requirements was
31 locations, and represents a total ICBC investment of approximately $1.513
million. The 31 sites represent a sample of the 82 intersection improvement sites
in 1998 and 1999, where the total ICBC investment was $6.8 million. It should be
noted that ICBC invests in the safety-related component of road improvement
projects and therefore this investment is only a portion of the total cost of these
projects. This evaluation discusses the benefits of ICBC's specific investment in
these projects to ICBC's policyholders. A summary of the 31 sites used in this
evaluation is provided in TABLE ES.1.
ES.4 Claim Prediction Model Development
The application and usefulness of prediction models for an effective program was
presented in Chapter 3 this report.

Data for the traffic volumes and claim

frequency was collected for 100 sites and used to develop the claim prediction
models. Two claim prediction models were developed; the first model is used to
predict the frequency of property damage only (PDO) claims and the second
model is used to predict the frequency of severe claims (i.e., injuries and fatalities).
The two prediction models that are used for this program evaluation are shown in
TABLE ES.2.
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TABLE ES.1: Description of Road Improvement Sites
Used for 1999 Program Evaluation Report
ID
No.
1

Location Description
Route 16 at Highway 97
th

Municipality

Project Description

ICBC
Investment

Completion
Date

Prince George

General intersection improvements

$100,000

October 1998

2

64th Avenue at Highway 15 (176 St.)

Surrey

Addition of right turn lane

$30,000

February 1999

3

st

Burrard Street at 1 Avenue

Vancouver

Addition of left turn bay

$100,000

Oct 1998

4

Burrard Street at Cornwall Avenue

Vancouver

Addition of left turn bay

$100,000

September 1998

5

Knight Street at 57 Avenue

Vancouver

Addition of left turn bay

$100,000

April 1999

$280,000

November 1998

th

6

Dewdney Trunk Road at Lougheed Hwy.

Coquitlam

Lane widening, upgrade sign and signal
visibility

7

Gladwin at Dahlstrom

Abbotsford

Channelization, left turn lane, signal revisions

128,000

January 1999

8

Leon Avenue and Richter Street

Kelowna

Addition of traffic signal

$19,400

December 1998

9

Leon Avenue and Ellis Street

Kelowna

Various, refer to 1997 Hamilton Study

$19,400

December 1998

$10,500

November 1998

$10,500

November 1998

$10,500

November 1998

$10,500

November 1998

Left turn slot, intersection realignment, dual
primary signal heads/reflective backboards
Left turn slot, intersection realignment, dual
primary signal heads/reflective backboards
Left turn slot, intersection realignment, dual
primary signal heads/reflective backboards
Left turn slot, intersection realignment, dual
primary signal heads/reflective backboards

10

27th Street at 28th Avenue

Vernon

11

27th Street at 30th Avenue

Vernon

12

27th Street at 32nd Avenue

Vernon

13

27th Street at 39th Avenue

Vernon

14

Quebec Street at Terminal Avenue

Vancouver

Improve lane marking, signal timing changes

$18,000

May 1998

15

Granville Street at King Edward Ave.

Vancouver

Signal visibility improvement

$6,200

June 1998

16

Nanaimo Street at Kingsway

Vancouver

Signal visibility improvement

$6,200

November 1998

17

Renfrew Street at Hastings Street

Vancouver

Signal visibility improvement

$6,200

July 1998

18

Broadway at Burrard Street

Vancouver

Signal visibility improvement

$6,200

May 1998

19

Fraser Street at King Edward Ave.

Vancouver

Signal visibility improvement

$6,200

July 1998

20

Blundell at Garden City

Richmond

Introduction of left turn arrow

$10,000

July 1998

21

44th Avenue at Arthur Drive

Delta

Realignment of Intersection

$31,000

December 1998

22

Fraser at 41

Vancouver

$60,000

January 1999

23

Renfrew at Grandview Hwy

Vancouver

$60,000

November 1999

24

Victoria at Kingsway

Vancouver

$60,000

April 1999

$60,000

March 1999

st

st

Signal upgrade with new controller and
additional left turn arrows
Signal upgrade with new controller and
additional left turn arrows
Signal upgrade with new controller and
additional left turn arrows
Signal upgrade with new controller and
additional left turn arrows

25

Victoria at 41

Vancouver

26

st

Victoria at 1

Vancouver

Pedestrian indicators / control

$60,000

September 1998

27

Highway 16 at Vance / Cowart Rd.

Prince George

Geometric reconstruction

$25,700

October 1999

28

43nd Avenue at 27th Street

29
30
31

Vernon

Signal visibility improvement

$1,250

1999

th

Vernon

Signal visibility improvement

$1,250

1999

th

Vernon

Signal visibility improvement

$1,250

1999

st

Vancouver

Addition of left turn bay

$175,000

December 1999

25th Avenue at 34 Street
30th Avenue at 30 Street
Knight Street at 41 Avenue
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TABLE ES.2: Claim Prediction Models
For Program Evaluation
Pearson χ2

Model
No.

1

2

Model Formulation

t-ratio

PDO Claims Model:

ao

11.72

Claims / 3 yrs = 0.00002 × (AADT mj rd )0.9724 × (AADT mn rd )0.6040

a1

10.32

a2

9.24

Severe claims Model:

ao

9.25

Claims / 3 yrs = 0.00007 × (AADT mj rd )1.024 × (AADT mn rd )0.3576

a1

8.4

a2

4.654

κ

(<χ2 test)

6.03

88.9
(117.6)

4.41

93.0
(117.6)

The Pearson χ2 and the t-ratios of the model parameters indicate that the models fit
the data very well (the reader can refer to APPENDIX C (Section C.5) for more
information concerning the goodness of fit of the developed claim prediction
models).
ES.5 Evaluation Results
By using the developed claim prediction models, the effectiveness of the road
improvements at each site can be calculated for PDO claims and severe claims
using the methodology that is presented Chapter 3.

TABLE ES.3 shows the

results for the reductions in PDO and severe claims for the 31 sites. The variances
in the claim reductions are also provided in TABLE ES.3.
ES.6 Road Improvement Program Effectiveness
The overall effectiveness of the road improvement program can be determined by
calculating the benefits of the road improvements in relation to the cost of the
improvements. The benefit cost ratio (B/C) and the net present value are the
indicators that are used to present these results. The annualized reduction (or
increase) in claim frequency is converted to annual benefits (or dis-benefits) using
the claim cost shown in TABLE ES.4.
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TABLE ES.3: PDO and Injury Reduction Factors
For Each Improvement Site
Intersection

ICBC

Number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Investment
$100,000
$30,000
$100,000
$100,000
$100,000
$280,000
$128,000
$19,400
$19,400
$10,500
$10,500
$10,500
$10,500
$18,000
$6,200
$6,200
$6,200
$6,200
$6,200
$10,000
$31,000
$60,000
$60,000
$60,000
$60,000
$60,000
$25,700
$1,250
$1,250
$1,250
$175,000

Total

$1,513,250

PDO Claims
Reduction*
Variance
-63.64%
0.32%
21.82%
3.29%
-16.25%
1.75%
-2.20%
1.89%
-11.34%
0.85%
-34.74%
1.16%
-17.53%
1.49%
-49.76%
4.90%
-7.82%
11.21%
-51.30%
8.54%
-7.41%
10.62%
-72.63%
2.07%
-35.86%
5.34%
5.45%
1.46%
4.17%
0.61%
20.80%
1.25%
7.52%
1.14%
4.89%
1.44%
-13.66%
1.45%
-9.91%
1.22%
-30.82%
7.68%
38.87%
2.03%
35.70%
2.60%
-4.23%
0.75%
34.06%
1.62%
-48.15%
0.78%
-48.25%
3.04%
-44.69%
5.70%
-69.25%
4.72%
-88.73%
1.23%
-19.72%
1.04%

Injury Claims
Reduction*
Variance
-38.54%
1.27%
-15.28%
2.18%
-33.90%
2.59%
-17.08%
2.07%
-20.24%
1.11%
-46.53%
0.87%
-24.01%
1.59%
-11.64%
10.41%
16.05%
28.73%
-55.25%
5.65%
-3.66%
14.19%
-37.53%
6.58%
-23.58%
6.74%
-31.76%
1.08%
-12.64%
0.90%
-15.44%
0.96%
26.39%
2.69%
-10.19%
2.48%
-10.22%
2.31%
-19.12%
2.06%
-45.75%
6.85%
4.37%
2.03%
-34.40%
1.55%
-0.77%
1.18%
-11.20%
1.52%
-54.97%
0.70%
-53.33%
4.73%
4.02%
21.62%
40.24%
28.24%
-68.62%
4.92%
-34.60%
1.25%

* A negative value indicates reduction
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TABLE ES.4: Average Claims Cost per Incident
Collision Severity

Claims Cost

Property damage only

$1,400

Severe*

$24,000

* Severe includes collisions that involve injury and fatality.

A discount rate of 11.7% was used in the calculation of the net present value and
the benefits cost ratios, a rate that is consistent with ICBC’s policy (ICBC (3),
2001). A 5-year payback period was selected to be consistent with ICBC’s policy
on investment strategies (ICBC (3), 2001). However, the benefit cost ratio for each
site was calculated using a 2 year payback period to determine whether the
investment met the Road Improvement Program’s funding criteria of a return of 2:1
over two years. The results of the analysis are summarized as follows:
1. Overall, the net present value is $13,759,576.27.
2. Overall, the B/C ratio = 10.1:1 over 5 years.
3. Overall, the B/C ratio = 4.7:1 over 2 years (exceeding the 2:1 in 2 year goal).
4. A total of 23 sites (or 77%) exceeded the goal of B/C = 2:1 in 2 years.
5. A total of 27 sites (or 87%) reported a positive NPV (benefits).
6. A total of 26 sites (or 84%) reported a reduction in severe claims.
7. A total of 22 sites (or 71%) reported a reduction in PDO claims.
8. A total of 19 sites (61%) reported a reduction in PDO and severe claims.
The B/C and the variance of the B/C can be used to determine the probability of
achieving the 2:1 return on ICBC investment. Chapter 5 provides the details of the
reliability of the results. The analysis indicated that there is a 98% probability of
achieving or exceeding a 2:1 return on investment, thereby indicating:
1. very strong confidence in the results,
2. proving the effectiveness of the program, and
3. providing the economic justification for road improvement expenditure.
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TABLE ES.5: Benefit Cost Ratios
For Each Road Improvement Site
Intersection

ICBC

2-year Estimated 5-year Estimated

Number

Investment

B/C Ratio

B/C Ratio

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

$100,000
$30,000
$100,000
$100,000
$100,000
$280,000
$128,000
$19,400
$19,400
$10,500
$10,500
$10,500
$10,500
$18,000
$6,200
$6,200
$6,200
$6,200
$6,200
$10,000
$31,000
$60,000
$60,000
$60,000
$60,000
$60,000
$25,700
$1,250
$1,250
$1,250
$175,000

6.71
4.35
3.73
2.05
5.31
2.75
2.76
2.01
-0.74
9.93
0.94
11.27
8.66
24.42
53.30
52.08
-76.56
14.64
24.27
21.30
3.14
-3.38
9.42
0.74
1.57
14.99
7.94
1.96
-69.65
147.18
5.04

14.36
9.30
7.99
4.40
11.36
5.88
5.90
4.30
-1.58
21.26
2.02
24.13
18.54
52.27
114.08
111.47
-163.88
31.33
51.96
45.60
6.72
-7.22
20.15
1.58
3.36
32.09
17.00
4.20
-149.09
315.03
10.78

Overall

$1,513,250

4.7

10.1

It is noted that a few sites have a B/C ratio that may seem unusually high (or low).
This safety performance will be investigated by Road Improvement Program
Engineers and reported at a later date. The authors of this report (the evaluators)
are unable, but also should not respond to these anomalies.
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1.0

INTRODUCTION

1.1

Background

In 1989, the Insurance Corporation of British Columbia (ICBC) started the Road
Improvement Program (RIP). Corporation staff recognized that tangible benefits
measured by a reduction in claim costs could be achieved by providing funding
for road improvements. At the outset, the new program had very limited funding
and targeted only a few locations that offered the greatest potential to reduce
claim costs. Due to the success in reducing claim costs, the program has
significantly grown since 1989, with a current budget now exceeding $10 Million.
The main objective of the Road Improvement Program is to partner with the road
authorities in British Columbia and to invest in road safety improvements with an
aim to reduce the frequency and severity of collisions, thereby reducing the
insurance claim costs. Often, the partnership starts with an engineering study of
a problematic location that is nominated by the road authority, with some input
from ICBC staff. The engineering study identifies: 1) the causal factors of the
safety problem at the site, 2) the road improvement strategies (countermeasures)
and 3) the investment opportunities for ICBC.

The investment criterion is

calculated based on a target return on investment of 2:1 over two years. In other
words, for every dollar invested in a road improvement, ICBC expects to save
two dollars in claims costs within two years.
It is very important to determine whether the goals and objectives of the Program
are satisfied and to justify ICBC’s expenditure on road improvements. Therefore
in 1996, the first program evaluation was conducted to determine the costeffectiveness of road safety investments in the various road improvement
projects. There have been two subsequent program evaluations, conducted in
1997 and 1998.

This is the latest program evaluation, reporting on the

effectiveness of improvement projects completed in 1998 and 1999, and offers a
refinement to the evaluation methodology from previous evaluations.
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1.2

Program Evaluation Objective

The objective of this study is to conduct a before and after evaluation of the
safety performance of a sample of locations improved under the ICBC Road
Improvement Program. The study evaluates the effectiveness of the program by
quantifying the cost and benefits of each improvement project. A new evaluation
methodology will be used, by utilizing and advancing the latest knowledge and
experience in the field road safety evaluation, including:
1. The use of auto insurance claim data,
2. The development and application of claim prediction models,
3. Accounting for the change in traffic volume at improvement sites, and
4. The calculation of the uncertainties associated with the results.
1.3

Evolution of the Program Evaluation Methodology

To measure the success of the Road Investment Program and to ensure the
proper allocation of available funding, a study was initiated in 1993 to establish a
framework for evaluating the economic feasibility of road safety improvement
projects. The study described simple methods to quantify the costs and benefits
of road improvements. Realizing the limitations of the 1993 study and the need to
conduct more accurate and robust economic evaluation of the road improvement
program, another study was completed in 1995. The 1995 study demonstrated
the need to consider the random nature of collision occurrence when conducting
a formal program evaluation. The methodology reported in 1995 was useful for
conducting reliable economic evaluations of safety improvement projects.
Since the preparation of the 1995 program evaluation study, there have been
several advances in road safety research. The use of collision prediction models
is now becoming a standard safety practice. Methods for assessing the reliability
of evaluation results are also more frequently used. In addition, a better
understanding of the evaluation techniques has been achieved. As a result of
these advances, it is now important to update the 1995 methodology and to use
this improved methodology for this program evaluation.
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1.4

Safety Data: Claims versus Collisions

Police reported collision data is critical to the delivery and evaluation of road
safety programs. Unfortunately, in British Columbia the quantity and quality of
police reported collision data is susceptible to several problems. These collision
data problems can inhibit the ability of safety engineers to identify hazardous
locations, to diagnose safety problems, to develop improvement options and to
evaluate the effectiveness of safety improvements (i.e., Program Evaluation). As
a result, the collision data problems can jeopardize the success and continuance
of road safety programs, especially “black-spot” programs, which are dependent
on collision records to identify and target high collision locations.
Typical problems with the police reported collision data in British Columbia are
described in greater detail in Chapter 4, but are summarized below. The collision
data problems include:
-

a reduction in the level of collision reporting due to resource pressures
on enforcement officials who collect collision data,

-

a deterioration in the quality, accuracy and reliability of the data used
to describe a traffic collision,

-

a non-systematic reduction (over time) in the quantity and quality of
collision data within a jurisdiction,

-

the collision data often is not made available in a timely manner, nor in
a useful format, and

-

in general, the collection, warehousing and distribution of collision data
suffers from jurisdictional and bureaucratic obstacles.

The simple solution to these police reported collision data problems is to have
the police attend and report crashes accurately, consistently, and in an efficient
manner. Efforts in this direction have taken place since the problems emerged in
1995, but to date little progress has been made to resolve these problems.
Therefore, alternative sources of data must be explored and used to undertake
road safety program evaluations, thereby reducing the dependency on the
provincial collision data.
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Since problems with the police reported collision data are not likely to be
resolved in the near future, it is necessary to use alternate data to evaluate road
safety performance and to complete the program evaluation. An alternate source
of data that characterizes the events of a collision are the records available from
an auto insurance claim. In many jurisdictions in North America, the auto
insurance companies are privately owned and obtaining claims data would be
difficult, if not impossible. However in British Columbia, ICBC handles most auto
insurance claims and centrally warehouses all of the claims data. As such, there
is a great opportunity to use the claims data for road safety engineering analysis
and for program evaluation.
1.5

Program Evaluation Components

An effective and robust program evaluation requires considerable effort. This
report provides the details of the various components of the program evaluation
process. The components are listed below, together with a short description.
1. Selection of sites for evaluation:
It is important to randomly select road improvement projects that
will be representative of the overall program effectiveness.
2. Data Compilation:
Obtaining and compiling the various data elements is critically
important to the evaluation and requires considerable effort.
3. Formulating the evaluation methodology:
The evaluation methodology should withstand technical scrutiny
and incorporate the latest advances in road safety research.
4. Development of Claim prediction models:
The development of prediction models is necessary to improve the
accuracy and assessment of road safety performance.
5. The computation of the benefit - cost ratio and net present value achieved:
The overall success of the program’s effectiveness is determined
and measured by computing the benefit-cost ratio and the net
present value.
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1.6

Report Structure

Chapter 1 of this report has provided a short introduction, listing the objectives of
the report and providing background information.

Chapter 2 describes the

importance and necessity of effective evaluation of road safety programs; the
obstacles to performing program evaluation; and the techniques to ensure
effective evaluation are completed.

Chapter 3 provides the details of the

program evaluation methodology. Chapter 4 provides a discussion of the data
elements used in road safety evaluations, including problems with traditional data
(i.e., the collision data) and the data that is used for this evaluation (i.e., the auto
insurance claims data). Chapter 5 details the results of the program evaluation,
listing the reduction in claims, the benefit-cost ratio and the reliability of the
results. Chapter 6 is a short chapter describing the supporting processes that are
necessary to deliver effective and efficient program evaluations.

Chapter 7

concludes the report by providing a short summary and conclusions.

A

comprehensive reference list and five APPENDICIES are also provided at the
end of this report.
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2.0

EVALUATING ROAD SAFETY IMPROVEMENT PROGRAMS

2.1

Why Evaluate

Many road safety professionals believe that “common sense” and “practical
experience” are sufficient to provide a valid indication of what road safety
improvements are effective. At times, there is some opposition with “researchers”
or “academics” that are trying to “prove the obvious” and they feel that there is no
need to go through all the trouble and expense of evaluating road improvements
that “we know” are effective.
However, there are several reasons that make the evaluation of road safety
improvements a crucial component of any road safety improvement program.
These reasons can be summarized as follows:
1. During times of limited financial resources, it is crucial to ensure that the
available funding is directed to programs that have the greatest positive
impact on road safety.
2. In the majority of cases, the success of road safety projects is not “selfevident” even to professionals with considerable practical experience.
Traffic safety research has definitively indicated that the relationship
between various causal factors and collisions is not very clear.
3. There is rarely a simple cause and effect relationship in road safety
projects. Usually, several factors that may influence safety in different
ways operate simultaneously, such as the changes in traffic volume, driver
population, speed, and weather conditions (among others).
Therefore, it is crucial that a formal and technically robust evaluation process be
a main component of any road safety improvement program.
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2.2

Obstacles to Performing an Effective Evaluation

In the previous section, the importance of performing an effective evaluation of
traffic safety programs has been clearly stated. However, this is by no means an
easy task, as several factors can contribute to the difficulty of the evaluation.
Three factors are detailed below that constitute some of the significant obstacles
in performing effective program evaluation.
1. The availability and quality of collision data:
In many cases and as stated in the Introduction, the collision data in
British Columbia suffers from several problems related to the
timeliness of the data, the quality and reliability of the data, and the
stability of the data source.
2. The nature of collision data:
Collisions are rare events that affect the sample size needed for the
before-after evaluation. In other words, we may have to wait long time
to obtain a statistically significant sample. Collisions are also random
events and therefore, the evaluation methodology should account for
this randomness.
3. The need to control for confounding factors:
As described earlier, a simple cause and effect relationship is rare in
road safety. Usually, several other factors operate simultaneously and
may influence road safety performance. Therefore, the effect of these
other factors should be separated from the treatment effect.
However, with proper planning and the necessary resources dedicated to the
program evaluation, the effect of the obstacles described-above can be
significantly reduced or eliminated. A discussion will be provided in Chapter 6 to
outline the necessary actions necessary to complete a regular an efficient
program evaluation.
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2.3

What to Evaluate

The evaluation of road safety improvement programs is usually undertaken by
comparing the level of safety before, to the level of safety after the
implementation of a specific intervention (improvement).

The level of safety

performance can be defined in several ways including collisions, claims, conflicts,
risk, and so on. For this report, the evaluation is concerned with the analysis of
the number of claims, however it is noted that the analytical methods described
in this report have most often been associated with collision data but can apply
equally to claims 1. Therefore, evaluating safety improvement programs will be
undertaken by comparing the number of claims that have occurred after the
implementation of a specific improvement(s) to what would have been the
number of claims had the improvement(s) not taken place. The main assumption
is that, if nothing else happens, then a change in the number of claims must be
attributed to the improvement.
2.4

Threats to the Validity of Effectiveness Evaluations

The evaluation process should ensure that a noted change in the number of
claims has been caused by the improvement (countermeasure) and not by other
“confounding” factors or causes. If other factors are allowed to contribute to the
noted change, then sound conclusions about the effect of the countermeasure
cannot be made. Campbell (1975) notes “if a change or difference occurs, there
are rival explanations that could be used to explain away this effect and thus to
deny that in this specific experiment any genuine effect of the experimental
treatment has been demonstrated.”
While researchers have discussed up to thirteen general classes of these rival
explanations, this report will focus on three main factors that are most relevant to
road safety evaluation. These factors include history, maturation and regression
artifacts.

1

It is assumed that the theoretical background and the methodology for collision prediction models are equally
applicable to claims (see de Leur and Sayed, 2001).
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History refers to the possibility that factors other than the countermeasure being
investigated caused all or part of the observed change in collisions. For example,
if the countermeasure being evaluated is pavement grooving used to improve the
skid resistance and reduce rear-end collisions, then a significant reduction in the
amount of rainfall before and after the countermeasure implementation may
explain a change in collisions. Therefore, the evaluation should separate the
countermeasure effect from the effect of any other factor.
Maturation refers to the effect of collision trends over time. For example, a
comparison of collisions before and after the implementation of a specific
countermeasure may indicate a reduction attributed to the countermeasure.
However, a “rival” explanation would be that this reduction is part of a continuing
decreasing trend occurring over many years. An example of maturation is
illustrated in FIGURE 2.1. The study results (Nichols, 1982) show the effect of
seat belt laws on collisions in Victoria, Australia. The study reported reductions of
44% on fatalities and 48% on injuries, attributed to the effect of the safety belt
law that took place at the turning of the curve in FIGURE 2.1. However, it is
known that in all developed countries, the number of fatalities started to decrease
in the seventies perhaps due to improved vehicle design. This trend can be a
“rival” explanation to the reduction in collisions (Haight, 1986).
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FIGURE 2.1: Misleading Trend Analysis According to Haight (1986)
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Regression artifacts, or as more commonly known as regression to the mean,
refers to the tendency of extreme events to be followed by less extreme values,
even if no change has occurred in the underlying mechanism which generates
the process. In other words, “the highest will get lower and the lowest will get
higher”. Road improvement sites are usually selected for treatment because of a
recorded high occurrence of collisions (or claims). This high occurrence may
regress to the mean in the after-treatment period regardless of the treatment
effect. This will lead to an overestimation of the treatment effect in terms of
reducing collisions. This regression to the mean bias is considered the most
important source of error in the evaluation of road safety programs.
To illustrate the regression to the mean effect (RTM), assume that the points in
FIGURE 2.2 represent the number of collisions occurring at a certain site from
1992-1999. Although the average number of collisions is about seven, the
individual frequencies range from a low of 2 to a high of 12. Let us assume that
the site was selected for treatment in 1995 because of the high collision
frequency in the previous two years.

Regardless of the effectiveness of the

treatment, a subsequent analysis conducted in 1996 would reveal a significant
drop in the collision frequency, which often is erroneously attributed to the
treatment effect.
14
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FIGURE 2.2: The RTM Effect
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2.5

Techniques to Enhance Effectiveness Evaluations

As noted previously, three main issues represent challenges for accurately
estimating the safety benefits of improvement projects: history, maturation and
the regression artifacts. The following subsections provide an overview of these
issues and the techniques to accommodate the issues in the evaluation
methodology.
2.5.1 History and Maturation
To account for the effect of history and maturation for program evaluation, it is
usually proposed to use what is known as a “comparison group”. In this method,
a group of sites considered to be somewhat similar to the ones to be treated are
selected and their collision occurrence is observed. By comparing the change in
collisions in the comparison group to the change in collisions in the treated sites,
the treatment effect can be calculated.
To illustrate the use of the comparison group method, consider the collision data
in TABLE 2.1. Assume that the data represents the number of collisions at 10
treatment sites and 10 comparison sites for a similar before and after time period.
The data is shown graphically in FIGURE 2.3. If no comparison group is used,
then a 10% reduction in collisions will be concluded ((200 – 180) / 200).
However, as shown in the figure, it is estimated that the treatment has actually
reduced collisions from about 267 collisions to 180 collisions.
TABLE 2.1: Simple Before and After Analysis
With A Comparison Group
TIME TREND

TOTAL COLLISIONS
Comparison Sites

Treatment Sites

Before

150 (A)

200 (B)

After

200 (C)

180 (D)
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FIGURE 2.3: Before and After Analysis
With a Comparison Group
The treatment effect can be determined by calculating an Odds Ratio (O.R.) as
shown in equation 2.1. The Odds Ratio represents the change of collisions in the
comparison group to the change of collisions in the treatment group. The values
A, B, C, and D were defined in TABLE 2.1.

O.R.=

150 /200
A/C
= 0.675
=
200/180
B/D

(2.1)

The value of the O.R. minus 1 is used to indicate the magnitude and direction of
the road safety treatment effect. For the example provided above, the treatment
is calculated to be 32.5% effective in reducing collisions at the site (as shown
below in equation 2.2).

Effect = O.R. - 1
Effect = O.R. - 1 = 0.675 - 1.0 = 0.325

(2.2)
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2.5.2 The Regression Artifacts
To account for the regression to the mean, a technique known as the Empirical
Bayes (EB) technique is used. There are two types of clues to the safety
performance of a location: 1) its traffic and road characteristics and 2) its
historical collision data (or claim data)2. The EB approach makes use of both of
these clues to produce a more accurate, location-specific safety estimate. The
theoretical information in support of the Empirical Bayes approach is provided in
APPENDIX A.
The EB approach is used to refine the estimate of the expected number of
collisions at a location by combining the observed number of collisions (at the
location) with the predicted number of collisions.

The predicted number of

collisions is obtained by using information from a reference population. The
commonly used Empirical Bayes approach is based on the use of prediction
models, developed from the reference population. The development and
utilization of prediction models for the EB approach to account for the regression
artifacts, is presented in greater detail in Chapter 3 and in APPENDIX C.

2

It is assumed that the theoretical background and the methodology for collision prediction models are equally
applicable to claims (see de Leur and Sayed, 2001).
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3.0

PROGRAM EVALUATION METHODOLOGY

3.1

The 1995 Program Evaluation Methodology

As mentioned earlier, a methodology was developed for evaluating ICBC’s Road
Improvement Program in 1995. The method proposed the use of data from a
reference group to adjust for the regression to the mean bias.

The same

reference group could also adjust for the time trend effect if the size of the
reference group was large enough. Otherwise, data from a comparison group
should be used in conjunction with the reference group. Thus, two options were
available to conduct the program evaluation analysis:
1. Collecting data on a reference group during the “before” period and data
on comparison group for both the “before” and “after” periods.
2. Collecting data on a reference group during both the “before” and “after”
periods.
If the first option is used, then the Odds Ratio (as described earlier) is calculated
as shown in equation (3.1).

O.R. =

A/ C
B/ D

(3.1)

where:
A = the number of collision (claims) in the comparison group that occurred
during the pre-improvement period.
B = the Empirical Bayes’ estimate of the number of collisions (claims) in the
treatment site(s) had no treatment taken place.
C = the number of collisions (claims) in the comparison group that occurred
during the post-improvement period.
D = the number of collisions (claims) in the treatment group that occurred
during the post-improvement period.
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The quantity B is computed by using equation (3.2).

k

B = ∑ λi Vi

(3.2)

i =1

where:

V i = the traffic volume at site i.

λ i = the Empirical Bayes estimated collision rate for each site.
k = the number of sites in the treatment group.
If the second option is used then quantities B and D in Equation (3.1) will remain
unchanged. However, quantities A and C will be defined as:
A = the Empirical Bayes’ estimate of collisions (claims) in the reference
group that occurred during the “before” period.
C = the observed number of collisions (claims) in the reference group that
occurred during the “after” period.
The ratio A/C in this case indicates the time trend effect as defined from the
reference group. Quantity A will be computed using equation (3.3):
m

A =

∑λ V
i

i

(3.3)

i=1

where:

V i = the traffic volume at site i.

λ i = the Empirical Bayes estimated collision rate for each site.
m = the number of sites in the reference group.
The procedure for calculating λ i is given in APPENDIX B.

2001 Evaluation Report:
Page 15
Sayed and de Leur for the
Road Improvement Program
Insurance Corporation of B.C.
_________________________________________________________________________________________________

3.2

Update to the 1995 Program Evaluation Methodology

3.2.1 Use of Collision (Claim3) Prediction Models
The updated program evaluation methodology developed for this report is based
on the use of prediction models. Collision prediction models are mathematical
models that relate the collision frequency experienced by a road entity to various
traffic and geometric characteristics of that entity. They are developed using
certain statistical techniques and have several applications such as evaluating
the safety of various road facilities, identifying collision-prone locations, and
evaluating the effectiveness of safety improvement measures.
Historically, two statistical modeling methods have been used to develop collision
prediction models: 1) conventional linear regression and 2) generalized linear
regression. Recently however, generalized linear regression modeling (GLIM)
has been used almost exclusively for the development of collision prediction
models since it overcomes the shortcomings associated with conventional linear
regression for the modeling of collisions. The theoretical background on collision
prediction models is given in APPENDIX C.
3.2.2 Estimating the Improvement Effect
The method adopted in this study is based on the EB approach as described by
Hauer (Hauer, 1997) and Sayed (Sayed, et al., 1998). The approach uses claim
and traffic volume data for a reference group and a comparison group. The role
of the comparison group is to represent the time trend from the before to after
period. Therefore, it is important that the comparison group represents a random
sample and not be selected because of high claim experience. The reference
group represents additional information about the treatment site population and is
used to account for the regression artifacts. Therefore, the reference group sites
must be selected so that they truly represent the potential treatment sites.

3

As stated previously, it is assumed that the theoretical background and the methodology for collision prediction
models are equally applicable to claims (see de Leur and Sayed, 2001)
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The safety evaluation is based on two criteria: 1) the reduction in the property
damage only claims and 2) the reduction in severe claims (categorized as claims
involving fatalities and injuries). Similar to the 1995 methodology, the reduction
in the number of claims at the treatment sites can be calculated using the Odds
Ratio (O.R.) according to equation (3.4) as follows:
O.R. =

A/C
B/D

(3.4)
Treatment Effect = O.R. − 1

where:
A = the number of claims in the comparison group that occurred during the
pre-improvement period.
B = the Empirical Bayes’ estimate of the number of claims in the treatment
site(s) had no treatment taken place.
C = the number of claims in the comparison group that occurred during the
post-improvement period.
D = the number of claims in the treatment group that occurred during the
post-improvement period.
It should be noted that all quantities in the Odds Ratio are observed quantities
(with assumed Poisson distribution), with the exception of quantity B, which is
calculated. Therefore, the major work involved in evaluating the benefits of a
certain treatment consists of determining the quantity B. Unlike the 1995
methodology, this quantity is calculated by utilizing claim prediction models and
the Empirical Bayes refinement procedure. Note that the theoretical background
associated with the Empirical Bayes technique is provided in APPENDIX A, and
the theoretical background associated with claim prediction models is provided in
APPENDIX C.
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The value B in the Odds Ratio (equation (3.4)) is calculated by using equation
(3.5) as follows.

n

B=

∑
i =1

n

∑

( EBi ) a =

( EBi ) b ×

i =1

E (Λ i ) a
E (Λ i ) b

(3.5)

where:

( EBi ) a = the Empirical Bayes safety estimate of treated site i in the “after”
period had no treatment taken place.

( EBi )b = the Empirical Bayes safety estimate of treated site i that occurred
in the “before” period.

E (Λ i ) a = the claim frequency given by the claim prediction model for
treated site i using its traffic flows in the “after” period.

E (Λ i ) b = the claim frequency given by the claim prediction model for
treated site i using its traffic flows in the “before” period.
The Empirical Bayes safety estimate and its variance are calculated using
equations (3.6) and (3.7) as follows (and described further in APPENDIX A):

 E (Λ i ) 
 × (κ + count i )
EBi = 
+
Λ
(
)
κ
E
i 


(3.6)

2

 E (Λ i ) 
 × (κ + counti )
Var ( EBi ) = 
κ
E
(
)
+
Λ
i 


(3.7)

where:

κ

= the negative binomial parameter of the claim prediction model.

count i = the observed claim frequency in the before period.
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To get the expected value and variance of the Odds Ratio, the method of
statistical differentials is used as shown in equations (3.8) and (3.9) as follows:
n

E {Y }= Y + ∑ (∂ 2Y / ∂X i2 ) VAR {X i } / 2
1


(3.8)

n

VAR {Y }= ∑ (∂Y / ∂X i ) 2 VAR {X i }
1


(3.9)

By applying equation (3.8) and equation (3.9) to the Odds Ratio as defined in
equation (3.4), the following two equations ((3.10) and (3.11)) for the Odds Ratio
can be obtained:

E (O.R.) = (

A / C  VarB VarC 
) × 1 + 2 +

B/ D 
B
C2 

(3.10)

2

 A / C   VarA VarB VarC VarD 
Var (O.R) = 
+
 × 2 + 2 +

B
C2
D2 
 B/D  A

(3.11)

The Odds Ratio and its variance are usually calculated separately for property
damage only (PDO) claims and severe claims.
3.2.3 Calculating the Benefit Cost Ratio
Two indicators are used to determine and measure the effectiveness of a road
safety improvement project: the net present value and the benefit-cost ratio. The
first step in calculating these indicators is to convert the Odds Ratios for PDO
and severe claims into an annualized reduction (or increase) in claim frequency.
These reductions (or increases) are then converted to annual benefits (or disbenefits) using the average claim costs.
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The expected benefit to cost (B/C) ratio can be calculated by using equation
(3.12) as follows:
E ( B / C ) = k1 × E ( pdo claims) + k 2 × E (injury claims)

(3.12)

where:
E (B / C )

= Expected value of B/C ratio

pdo.Cost

= Average PDO claim cost

inj.Cost

= Average injury claim cost

t

= Payback period (year)

i

= Discount rate

( P / A, i, t )

= Present worth factor, with a given payback period and discount
rate

k1

=

( pdo.Cost ) × ( P / A, i, t )
,
Cost implementation

k2

=

(inj.Cost ) × ( P / A, i, t )
Cost implementation

The expected net present value (NPV) is calculated using equation (3.13) as
follows:
E ( NPV ) = [k1 × E ( pdo claims ) + k 2 × E (injury claims )] − Cost implementation

(3.13)

where:

E (NPV )

= Expected value of NPV

k1

= ( pdo.Cost ) × ( P / A, i, t ) ,

k2

= (inj.Cost ) × ( P / A, i, t )
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3.3

Advantages of Using Prediction Models in Before and After Studies

Both the 1995 methodology and the updated methodology for the evaluation of
the effectiveness of road safety improvements are Empirical Bayes methods.
This means that, in addition to attempting to separate the treatment effect from
the effects of time trends and causes that are unrelated to the treatment (History
and Maturation), these methods also attempt to account for the “regression to the
mean” bias described earlier. The major difference between the two methods
lies in how each method accounts for the “regression to the mean” bias. The
procedure that is proposed in this study for the accommodation of the “regression
to the mean” bias is considered more sound than the procedure that was
suggested in the 1995 methodology. The main reason for this is described below.
The 1995 method determines an Empirical Bayes safety estimate of the collision
rate at each intersection belonging to the treatment group. This estimate is
obtained by using the “before period” collision count and the “before period”
traffic flows at a treated intersection in an Empirical Bayes refinement procedure.
The Empirical Bayes refinement procedure refines the mean collision rate of a
reference population of similar intersections to yield a location-specific collision
rate. The method considers this estimate to be representative of the safety of the
treated site during both the “before” period and the

“after” period had no

treatment taken place. It is multiplied by the traffic flows entering the intersection
in the “after period” to determine what would have been the number of collisions
at the intersection had no treatment taken place.
The problem with this approach is that collision rate cannot be considered to be
representative of safety. A lower collision rate at a location does not necessarily
mean an improvement in safety. A lower rate could result without any change in
collision frequency if there is an increase in traffic flow. A lower rate could result
even with an increase in collision frequency if there is a considerable enough
increase in traffic flow. In such a case, it offsets the negative effect on collision
rate of the higher collision frequency. Also, collision rate cannot be used for
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safety comparison purposes. A location with a higher collision rate than another
similar location does not necessarily mean that it is safer than its counterpart. It
could have a higher collision frequency than its counterpart, but the traffic flows
using it are also much higher giving it a lower collision rate. On the other hand,
the method proposed in this study considers the Empirical Bayes safety estimate
of the collision frequency at an intersection to be representative of safety. This is
a more sound approach because it is more logical to judge the safety of a site by
the frequency of collisions expected to occur during a certain time period; the
higher this number the lower the safety. As described in the new methodology
and in APPENDIX C, a collision prediction model is needed before the Empirical
Bayes safety estimate of collision frequency can be determined.
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4.0

PROGRAM EVALUATION DATA

4.1

Inadequacy of Collision Data

Good quality collision data is critical to the delivery and evaluation of most road
safety management programs. However, in many jurisdictions including BC, the
collision reporting practices have not been stable over time. For example in BC,
a systematic change in the reporting levels occurred in 1991, when the threshold
for a property-damage-only collision increased from $400 to $1000, thus
reducing the frequency of reported incidents. More problematic however, is that
the police reported collision data in the province has been degrading in recent
years, and degrading in an inconsistent manner. For example, the number of
police attended and reported collisions on BC highways reduced from 21,375 in
1995, to 15,465 in 1996 (a 27% reduction), reducing further to 10,767 in 1997 (a
49% reduction when compared to 1995).
The deterioration in the police attended and reported collision frequency on BC
Highways is shown below in FIGURE 4.1.
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FIGURE 4.1: Change in Collision Reporting Levels on BC Highways
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To add to the problem, the reduction in the reporting of collisions is inconsistent
around the province. Some areas have not experienced any significant reduction
in collision reporting, while in other areas, the reporting frequency has severely
diminished. Collision frequencies for two segments of comparable highway were
compared; Route 99 the Sea to Sky Highway and the Trans Canada Highway
(TCH) in Kootenay Park. The results, shown in FIGURE 4.2 below, indicate that
the drop in collision frequency on the highway within Kootenay Park is significant
and the drop on the Sea to Sky Highway is minimal, due largely to the local
reporting practices.
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FIGURE 4.2: Inconsistent Collision Reporting Levels
The reliability of collision data is often considered very poor. Even the highest
level of collision reporting data (that data collected by enforcement officials) has
at times, been found to be unreliable. The sources of unreliability in the data are
many, but the principle sources of errors are the mistakes made by officials at the
scene, either by a misinterpretation or due to a simple coding error. Errors in
judgment and recollection are also made in the self-reporting of collisions
(reported by those involved in the collision). More reliability problems are
introduced when the data is entered into the data warehouse by clerical staff.
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Still another problem associated with the police reported collision data is the
accuracy and precision of the data. There are numerous data fields that must be
completed on a collision report and many are either subjective or difficult to
determine with great accuracy. For example, the location of incidents must be
recorded and often the collision has occurred in a remote area where a location
reference is difficult. Other data fields, such as the apparent contributing factors
to a collision, or determining the pre-collision action, must be subjectively
determined based on the judgment of an attending official or assumed to be
accurate from a self-reported incident.
The timeliness and availability of police reported collision data also presents
problems for the management of road safety. For example, the database of
collision records in BC is normally one to two years behind the current date, thus
marginalizing the usefulness of the collision data. Some recent progress has
been made in reducing the time lag, but this progress may be a result of the
reduced reporting levels as described previously.
In general, the availability of good collision data in BC suffers from technical and
bureaucratic obstacles. The technical difficulties involve the consolidation of the
various data streams into a comprehensive database, but this problem could
likely be resolved given that the appropriate level of resources was devoted to
problem resolution. However, the availability of more resources does not seem
probable in the immediate future and the problems will likely exist for some time.
The bureaucratic obstacles are more difficult to overcome because of political
and territorial disputes. It should be stated that although there are numerous
problems with the collision data, there are ‘pockets’ of consistently reported,
reliable and accurate collision data. At these locations, police officials give a high
priority to traffic enforcement and recognize the value of collision data. These
locations can be used to judge the inadequacy other locations, and can be used
to develop tools to assess safety performance.
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4.2

Claims Data for Program Evaluation

An alternate source of data that characterizes the events of a collision is the
records available from an auto insurance claim. In many jurisdictions in North
America, the auto insurance companies are privately owned and obtaining claims
data would be difficult, if not impossible. However, in BC, ICBC handles and
warehouses most auto insurance claims, thereby providing an opportunity to use
claims data to evaluate the Road Improvement Program.
Some effort has been made to try and relate auto insurance claims data to police
reported collision data. Mercer (Mercer, 1995) developed a series of multipliers
to relate the number of claims (incidents) received by ICBC to the number of
police reported collisions. The number of incidents is presented in TABLE 4.1,
showing that the multiplier increases with a reduction in collision severity, as
police are more likely to attend and report a serious collision as opposed to a
minor ‘fender-bender’. The results also indicate a change over time, reflecting the
change in reporting practices.
TABLE 4.1: Multipliers to Relate Insurance Claims to Reported Collisions
Incident Claims and Police Reported Collisions by Year
Severity Level

1993

1994

1995

1996

1997

1998

Total

461

443

448

417

387

389

2545

Fatal

Claims

Collision

Collisions

442

458

411

357

340

365

2373

Multiplier

1.04

0.97

1.09

1.16

1.14

1.07

1.07

Injury

Claims

49,546

53,581

57,401

59,442

57,244

58,417

333,631

Collision

Collisions

32,393

33,337

32,679

27,146

21,064

19,948

166,569

Multiplier

1.53

1.61

1.76

2.19

2.72

2.93

2.01

Property

Claims

151,899

153,709

170,208

193,808

202,870

209,145

1,081,639

Damage

Collisions

60,984

63,362

60,393

40,785

26,981

22,097

274,607

Only

Multiplier

2.49

2.43

2.82

4.75

7.52

9.46

3.94

Claims

201,906

207,733

228,057

253,667

260,501

267,951

1,419,815

Collisions

93,819

97,157

93,490

68,288

48,385

42,410

443,549

Multiplier

2.15

2.14

2.44

3.71

5.38

6.32

3.20

Total
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The results presented in TABLE 4.1 provide clear evidence that the number of
claims has not deteriorated over time, in sharp contrast to the collision records.
This is an intuitive result, since the reporting of a collision is dependant on police
reporting policies, whereas the production of a claim is dependant upon an
inevitable result that a motorist will require repairs to his or her vehicle. Thus, the
stability of the claims data over time identifies the value of the claim data for use
in evaluation of the Road Improvement Program.
The time lag between a collision occurrence and the time the data is entered into
the claims database is very short, with over a 90% completion rate within 15 days
(ICBC (2), 1999). This is considerably better than the police reported collision
data, where the 90% completion rate is not available until approximately 90 days.
Furthermore, the 90 days is an average process time, and excludes the high
variability in the time lag from the collision occurrence to the police submission of
the collision form to ICBC (this can be several more months).
It could be argued that the accuracy and reliability of the claims data may not be
as good as the police attended and reported incidents.

This may be true,

especially for the self-reporting of contributing factors such as speeding or
alcohol involvement.

However, these data elements are more important for

engineering diagnostics, including the identification of road related problems and
the generation of solutions. Causal factor data is less important for the purposes
of program evaluation, favoring the relative stability of the data source from the
before period through to the end of the after period. In addition, the accuracy
related to the incident location has been known to be problematic for claims data.
However for this program evaluation, only signalized intersections were used,
partly due to the ability to reliably and accurately extract the claims data for this
type of facility, especially in a relative manner from the before to after periods.
Overall, it is concluded that the claims data offers a better source to measure the
safety performance of road improvements and to assist in program evaluation.
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4.3

Site Selection

4.3.1 Sites Selected for Road Improvement Projects
Although outside the scope of this program evaluation document, it is important
to restate the process for which projects are selected for inclusion into ICBC’s
Road Improvement Program. A rigorous and effective process that identifies the
“best” projects (i.e., those that offer the greatest potential for improvement) will
ensure that success will be realized upon program evaluation.
Potential sites are nominated by road authority partners (municipalities and the
Ministry), for consideration by ICBC staff for funding under the program. For
many municipal sites, an engineering study is commissioned and a road safety
consultant will investigate the site and determine the potential for investment
from ICBC. However, at times the cost of the engineering study may exceed the
opportunity cost in collision mitigation for a site (i.e., at sites with very low
collision frequency). Other projects, such as those nominated from the British
Columbia Ministry of Transportation, are evaluated by Ministry staff, who
determine and recommend a contribution by ICBC. Under both scenarios, there
is little opportunity to rank or prioritize locations, but rather each site is evaluated
independently. In addition, it is not certain that the best techniques are used to
identify problematic sites, such that the potential for improvement is clearly
evaluated and identified.
Many of the techniques presented in this program evaluation document, such as
the used of prediction models and the Empirical Bayes refinement could be used
to identify and rank problematic sites. Ideally, it would be beneficial to evaluate a
collection of sites by calculating the potential for improvement and then prioritize
the locations such that multi-year road safety improvement planning could be
completed.

More information concerning the process to support program

evaluation is provided in Chapter 6 of this report.
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4.3.2 Site Selected for Program Evaluation
A sample number of projects funded in the 1998 and 1999 program years were
selected for analysis. Projects funded in the year 2000 were excluded due to the
limited sample of the "after" claims data available at the time of the study. At
least one year of post-improvement data is preferred for a meaningful evaluation.
During the two-year study period, investment was provided for a total of 207
projects, representing a total investment of approximately $9.97 million, as
summarized in TABLE 4.2.
TABLE 4.2: Number of Projects Funded By ICBC
1998 and 1999 Program Years
PROGRAM YEAR

NUMBER OF PROJECTS

ICBC INVESTMENT

1998

78

$4,573,487

1999

129

$5,394,764

Total

207

$9,968,251

Although the Road Improvement Program comprised of 207 projects over a twoyear period, it was not possible to include all projects in the program evaluation
for several reasons. First, it is resource intensive and costly to obtain all the data
that is required to complete an accurate program evaluation. As such, a sample
of sites would be used to provide an indication of overall program success.
Secondly, there must be adequate time to elapse for the pre and postimprovement effectiveness to be measured (one-year is a normal minimum).
Third, at the time of this study, it is very difficult to extract claims data for
locations other than intersections (defined by an on-at location reference) and
therefore, the sites selected for program evaluation were limited to intersections
(i.e., no segment improvements were included). Fourth, and due to the reason
noted previously, the claim prediction models necessary for program evaluation
are, at this time, limited to intersection locations.
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Several other issues exist concerning the extraction of claims data for program
evaluation. First, since a uniform location coding system is not available for
claim data, a query routine is developed to identify key words or phrases that
match the road names of an intersection.

To define a particular location, a

minimum of two intersection road names must be provided for a successful
query, but it is noted that there may be some inaccuracies in this process.
Secondly, the claims records were cross-referenced and incidents involving
multiple claims were considered as one collision. Third, comprehensive claims,
such as vandalism and theft, were excluded from the claims data. As a result of
these considerations, road improvement projects that met the following criteria
were selected for program evaluation:
1. The improvement project location must be an intersection and defined
by the crossing of two streets,
2. The availability of at least one year of claims data for the pre and post
time periods, and
3. A reliable count or an accurate estimate of the requisite traffic volume
data at each location was available.
Based on the time-intensive process of generating claims data and the query
being limited to intersections (Criteria 1), approximately 40 percent or 82 projects
from the total number of projects funded in the two-year study period was
randomly selected for further evaluation.

From this set of projects, the time

period of pre and post implementation was evaluated to meet at least one year
(Criteria 2), together with the availability of the traffic volume data (Criteria 3). At
the time of this study, the number of locations meeting these data requirements
was 31 locations, representing an ICBC investment of approximately $1.513
Million. The 31 sites represent a sample of the 82 intersection improvement sites
in 1998 and 1999, where the total ICBC investment was $6.8 million. It should be
noted that ICBC invests in the safety-related component of road improvement
projects and therefore this investment is only a portion of the total cost of these
projects. This evaluation discusses the benefits of ICBC's specific investment in
these projects to ICBC's policyholders.
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A summary of the 31 improvement sites is shown in TABLE 4.3.

TABLE 4.3: Description of Program Evaluation Sites
ID
No.

Location Description

Municipality

Project Description

ICBC
Investment

Completion
Date

Prince George

General intersection improvements

$100,000

October 1998

Surrey

Addition of right turn lane

$30,000

February 1999

1

Route 16 at Highway 97

2

64th Avenue at Highway 15 (176th St.)

3

Burrard Street at 1st Avenue

Vancouver

Addition of left turn bay

$100,000

Oct 1998

4

Burrard Street at Cornwall Avenue

Vancouver

Addition of left turn bay

$100,000

September 1998

5

Knight Street at 57th Avenue

Vancouver

Addition of left turn bay

$100,000

April 1999

$280,000

November 1998

6

Dewdney Trunk Road at Lougheed Hwy.

Coquitlam

Lane widening, upgrade sign and signal
visibility

7

Gladwin at Dahlstrom

Abbotsford

Channelization, left turn lane, signal revisions

$128,000

January 1999

8

Leon Avenue and Richter Street

Kelowna

Addition of traffic signal

$19,400

December 1998

9

Leon Avenue and Ellis Street

Kelowna

Various, refer to 1997 Hamilton Study

$19,400

December 1998

$10,500

November 1998

$10,500

November 1998

$10,500

November 1998

$10,500

November 1998

Left turn slot, intersection realignment, dual
primary signal heads/reflective backboards
Left turn slot, intersection realignment, dual
primary signal heads/reflective backboards
Left turn slot, intersection realignment, dual
primary signal heads/reflective backboards
Left turn slot, intersection realignment, dual
primary signal heads/reflective backboards

10

27th Street at 28th Avenue

Vernon

11

27th Street at 30th Avenue

Vernon

12

27th Street at 32nd Avenue

Vernon

13

27th Street at 39th Avenue

Vernon

14

Quebec Street at Terminal Avenue

Vancouver

Improve lane marking, signal timing changes

$18,000

May 1998

15

Granville Street at King Edward Ave.

Vancouver

Signal visibility improvement

$6,200

June 1998

16

Nanaimo Street at Kingsway

Vancouver

Signal visibility improvement

$6,200

November 1998

17

Renfrew Street at Hastings Street

Vancouver

Signal visibility improvement

$6,200

July 1998

18

Broadway at Burrard Street

Vancouver

Signal visibility improvement

$6,200

May 1998

19

Fraser Street at King Edward Ave.

Vancouver

Signal visibility improvement

$6,200

July 1998

20

Blundell at Garden City

Richmond

Introduction of left turn arrow

$10,000

July 1998

21

44th Avenue at Arthur Drive

Realignment of Intersection

$31,000

December 1998

$60,000

January 1999

$60,000

November 1999

$60,000

April 1999

$60,000

March 1999

Delta

Signal upgrade with new controller and
additional left turn arrows
Signal upgrade with new controller and
additional left turn arrows
Signal upgrade with new controller and
additional left turn arrows
Signal upgrade with new controller and
additional left turn arrows

22

Fraser at 41st

Vancouver

23

Renfrew at Grandview Hwy

Vancouver

24

Victoria at Kingsway

Vancouver

25

Victoria at 41st

Vancouver

26

Victoria at 1st

Vancouver

Pedestrian indicators / control

$60,000

September 1998

27

Highway 16 at Vance / Cowart Rd.

Prince George

Geometric reconstruction

$25,700

October 1999

28

43nd Avenue at 27th Street

Vernon

Signal visibility improvement

$1,250

1999

29

25th Avenue at 34th Street

Vernon

Signal visibility improvement

$1,250

1999

30

30th Avenue at 30th Street

Vernon

Signal visibility improvement

$1,250

1999

31

Knight Street at 41st Avenue

Vancouver

Addition of left turn bay

$175,000

December 1999
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5.0

PROGRAM EVALUATION RESULTS

5.1
Claim Prediction Models
Two claim prediction models were developed using the GLIM approach as
described in APPENDIX C. The first model is used to predict the frequency of
property damage only (PDO) claims and the second model is used to predict the
severe claim frequency (i.e., injuries or fatalities). Data on traffic volumes and
claim frequency was collected for 100 sites and used to develop the models.
The two prediction models and the parameters are shown in TABLE 5.1.
TABLE 5.1: Claim Prediction Models
Pearson χ2

Model
No.

1

2

Model Formulation

t-ratio

PDO Claims Model:

ao

11.72

Claims / 3 yrs = 0.00002 × (AADT mj rd )0.9724 × (AADT mn rd )0.6040

a1

10.32

a2

9.24

Severe claims Model:

ao

9.25

Claims / 3 yrs = 0.00007 × (AADT mj rd )1.024 × (AADT mn rd )0.3576

a1

8.4

a2

4.654

κ

(<χ2 test)

6.03

88.9
(117.6)

4.41

93.0
(117.6)

As shown in TABLE 5.1, the Pearson χ2 and the t-ratios of the model parameters
indicate that the models fit the data reasonably well (see APPENDIX C (Section
C.5) for more information concerning the goodness of fit of the developed GLIM
prediction models).
5.2

Evaluation Results

5.2.1 Reduction in Claims
By using the prediction models, the Odds Ratios, the treatment effects and their
variances can be calculated for PDO and severe claims as described in Chapter
3. TABLE 5.2 shows the results for the reductions in PDO and Severe claims for
the 31 sites. The variances in the claim reductions are provided in TABLE 5.3.
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TABLE 5.2: PDO and Injury Reduction Factors
For Each Improvement Site
Intersection

ICBC

Reduction*

Reduction*

Number

Investment

PDO Claims

Injury Claims

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

$100,000
$30,000
$100,000
$100,000
$100,000
$280,000
$128,000
$19,400
$19,400
$10,500
$10,500
$10,500
$10,500
$18,000
$6,200
$6,200
$6,200
$6,200
$6,200
$10,000
$31,000
$60,000
$60,000
$60,000
$60,000
$60,000
$25,700
$1,250
$1,250
$1,250
$175,000

-63.64%
21.82%
-16.25%
-2.20%
-11.34%
-34.74%
-17.53%
-49.76%
-7.82%
-51.30%
-7.41%
-72.63%
-35.86%
5.45%
4.17%
20.80%
7.52%
4.89%
-13.66%
-9.91%
-30.82%
38.87%
35.70%
-4.23%
34.06%
-48.15%
-48.25%
-44.69%
-69.25%
-88.73%
-19.72%

-38.54%
-15.28%
-33.90%
-17.08%
-20.24%
-46.53%
-24.01%
-11.64%
16.05%
-55.25%
-3.66%
-37.53%
-23.58%
-31.76%
-12.64%
-15.44%
26.39%
-10.19%
-10.22%
-19.12%
-45.75%
4.37%
-34.40%
-0.77%
-11.20%
-54.97%
-53.33%
4.02%
40.24%
-68.62%
-34.60%

Total

$1,513,250

* A negative value indicates reduction
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TABLE 5.3: Variance in the Claim Reduction
For Each Improvement Site
Intersection

ICBC

Number
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Investment
$100,000
$30,000
$100,000
$100,000
$100,000
$280,000
$128,000
$19,400
$19,400
$10,500
$10,500
$10,500
$10,500
$18,000
$6,200
$6,200
$6,200
$6,200
$6,200
$10,000
$31,000
$60,000
$60,000
$60,000
$60,000
$60,000
$25,700
$1,250
$1,250
$1,250
$175,000

Total

$1,513,250

PDO Claims
Reduction*
Variance
-63.64%
0.32%
21.82%
3.29%
-16.25%
1.75%
-2.20%
1.89%
-11.34%
0.85%
-34.74%
1.16%
-17.53%
1.49%
-49.76%
4.90%
-7.82%
11.21%
-51.30%
8.54%
-7.41%
10.62%
-72.63%
2.07%
-35.86%
5.34%
5.45%
1.46%
4.17%
0.61%
20.80%
1.25%
7.52%
1.14%
4.89%
1.44%
-13.66%
1.45%
-9.91%
1.22%
-30.82%
7.68%
38.87%
2.03%
35.70%
2.60%
-4.23%
0.75%
34.06%
1.62%
-48.15%
0.78%
-48.25%
3.04%
-44.69%
5.70%
-69.25%
4.72%
-88.73%
1.23%
-19.72%
1.04%

Injury Claims
Reduction*
Variance
-38.54%
1.27%
-15.28%
2.18%
-33.90%
2.59%
-17.08%
2.07%
-20.24%
1.11%
-46.53%
0.87%
-24.01%
1.59%
-11.64%
10.41%
16.05%
28.73%
-55.25%
5.65%
-3.66%
14.19%
-37.53%
6.58%
-23.58%
6.74%
-31.76%
1.08%
-12.64%
0.90%
-15.44%
0.96%
26.39%
2.69%
-10.19%
2.48%
-10.22%
2.31%
-19.12%
2.06%
-45.75%
6.85%
4.37%
2.03%
-34.40%
1.55%
-0.77%
1.18%
-11.20%
1.52%
-54.97%
0.70%
-53.33%
4.73%
4.02%
21.62%
40.24%
28.24%
-68.62%
4.92%
-34.60%
1.25%

* a negative value indicates reduction
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5.2.2 The Net Present Value and the Benefit Cost Ratio
The first step in calculating the net present value and the benefit cost ratio is to
convert the Odds Ratios to an annualized reduction (or increase) in claims.
These reductions (or increases) are then converted to annual benefits (or disbenefits) using the average claim costs. The average claim costs shown in
TABLE 5.4 were used in the calculation of the benefit-cost ratios and are based
on the latest values that were available from ICBC.
TABLE 5.4: Average Claims Cost per Incident
Collision Severity

Claims Cost

Property damage only

$1,400

Severe*

$24,000

*Including injury and fatality

A discount rate of 11.7% was used in the calculation of the net present value and
the benefits cost ratios, a rate that is consistent with ICBC’s policy (ICBC (3),
2001). A 5-year payback period was selected to be consistent with ICBC’s policy
on investment strategies (ICBC (3), 2001). However, the benefit cost ratio for
each site was calculated using a 2 year payback period to determine whether the
investment met the Road Improvement Program’s funding criteria of a return of
2:1 over two years. The results of the analysis are summarized as follows:
1. Overall, the net present value is $13,759,576.2.
2. Overall, the B/C ratio = 10.1:1 over 5 years.
3. Overall, the B/C ratio = 4.7:1 over 2 years (exceeding the 2:1 in 2 year goal).
4. A total of 23 sites (or 77%) exceeded the goal of B/C = 2:1 in 2 years.
5. A total of 27 sites (or 87%) reported a positive NPV (benefits).
6. A total of 26 sites (or 84%) reported a reduction in severe claims.
7. A total of 22 sites (or 71%) reported a reduction in PDO claims.
8. A total of 19 sites (61%) reported a reduction in PDO and severe claims.
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TABLE 5.5 below, shows the B/C ratio that was achieved for each improvement
site for both a two and five year time horizon.
TABLE 5.5: Benefit Cost Ratios For Each Road Improvement Site
Intersection

ICBC

2-year Estimated 5-year Estimated

Number

Investment

B/C Ratio

B/C Ratio

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

$100,000
$30,000
$100,000
$100,000
$100,000
$280,000
$128,000
$19,400
$19,400
$10,500
$10,500
$10,500
$10,500
$18,000
$6,200
$6,200
$6,200
$6,200
$6,200
$10,000
$31,000
$60,000
$60,000
$60,000
$60,000
$60,000
$25,700
$1,250
$1,250
$1,250
$175,000

6.71
4.35
3.73
2.05
5.31
2.75
2.76
2.01
-0.74
9.93
0.94
11.27
8.66
24.42
53.30
52.08
-76.56
14.64
24.27
21.30
3.14
-3.38
9.42
0.74
1.57
14.99
7.94
1.96
-69.65
147.18
5.04

14.36
9.30
7.99
4.40
11.36
5.88
5.90
4.30
-1.58
21.26
2.02
24.13
18.54
52.27
114.08
111.47
-163.88
31.33
51.96
45.60
6.72
-7.22
20.15
1.58
3.36
32.09
17.00
4.20
-149.09
315.03
10.78

Overall

$1,513,250

4.7

10.1
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5.2.3 Reliability of the Results
Using the expected value and variance for B/C ratio, the probability density
function of the B/C and the NPV can be established. A normal distribution is
used to model the NPV and the B/C ratio. For example, by plotting the
distribution of the B/C ratio, the probability of achieving a specific B/C ratio can
be determined. The distribution is shown in FIGURE 5.1 for the B/C ratio over 2
years.
0.35
Frequency

0.3
0.25
0.2

Probability of achieving B/C
of 2:1 in 2 years = 98.5%

0.15
0.1
0.05
0
0

2

4

6

8

10

B/C ratio (over 2 years)

FIGURE 5.1: Probability for B/C Ratio
As shown in FIGURE 5.1, the probability of achieving the 2:1 return on ICBC
investment in two years is 98.5%, thereby indicating very strong confidence in
the results. The distributions of the NPV and the B/C ratio over 5 years are
shown in Appendix D.
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6.0

SUPPORTING PROCESS FOR PROGRAM EVALUATION

As stated earlier in this report, it is absolutely critical to accurately evaluate the
success of ICBC’s Road Improvement Program.

An accurate evaluation will

ensure the effective use of road improvement funding, thereby guaranteeing the
continued success of the program.
There are two distinct components required for the evaluation of the Road
Improvement Program (RIP). The first component, as reported in Chapter 3 of
this report, is the technical methodology concerning how the evaluation should
be conducted, ensuring that the methodology is sound and defendable. The
second component relates to the collection and compilation of the data that is
necessary for efficient program evaluations. This second component is the focus
of this chapter of the report.
6.1

Project Selection

Currently, there are approximately 100 road improvement projects undertaken
each year by ICBC’s RIP and all of these projects are potentially suitable for
evaluation. To support program evaluation, each project should be separated
into four general categories according to the type of improvement, including:
1. Rural road improvements,
2. Urban road improvements,
3. Area-wide road improvements, and
4. Pilot project road improvements.
It is recommended that a minimum of one-third (33%) of the total number of
projects completed each year be included in the annual program evaluation.
Projects should be randomly selected to avoid the potential for selection bias,
however, it is noted that the selection of projects may be based on the ability to
obtain quality data (collision and/or claim data). A sampling of projects from each
category should be included in the evaluation, if the requisite prediction models
can be developed and suitable comparison group data can be obtained.
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6.2

Data Requirements

There are considerable data requirements necessary for an effective program
evaluation and consequently, a considerable effort is required to obtain the data.
The requisite data elements are listed below and a data collection form has been
developed to collect the requisite data (See APPENDIX E).
2. Project information (location, location type, contact person, etc.)
3. Before and after collision data,
4. Before and after claims data,
5. Traffic volume during the before and after periods, and
6. The date of countermeasure implementation.
The before data (collisions, claims and volumes) must be obtained and formatted
into a standardized form (APPENDIX E) before the funding is released for a
project. This data is normally available from the funding contribution report (the
B/C report) or from an engineering consultant report of the location.

The

completion date for each project must be confirmed such that the post-data
collection exercise can be initiated.

The after data (collisions and volumes)

should be obtained with the assistance from the road safety partner and this ongoing partnership obligation should be explicitly defined in the contractual
agreement. After claims data should be obtained directly from ICBC.
6.3

Program Evaluation Schedule

Efficient program evaluation can be achieved by setting a definitive timetable for
the various components of the program evaluation process. The time frame from
the date a project is advanced for possible inclusion in the program until sufficient
time has elapsed for the ‘after’ time period can be several years. Uniform and
complete data records maintained at specific intervals throughout this long
timeframe will ensure efficient program evaluation. A chart, as shown in FIGURE
6.1, has been drafted to highlight the process required to support program
evaluation and the associated schedule of activities.
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FIGURE 6.1: Example Program Evaluation
Schedule for Year 2002
2001
Program Task

2002

2003

J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D

1 Discussion with partners concerning
projects for inclusion into Program

2 Finalize the selection of projects for the
2002 Program

3 Compile and warehouse the 'before' data
for future program evaluation

4 Implementation / construction of the road
improvements

5 Verify that improvement projects are
completed as required

6 Confirm the completion dates for the
projects completed in 2002

7 Select projects that will be used for
subsequent program evaluation

8 After time period required to elaspe
before program evaluation initiated

9 Collection of the 'after' data to be used for
program evaluation

10 Using before and after data, conduct
program evaluation analysis

11 Prepare program evaluation report

Activities to deliver the Road Improvement Program
Activities in support of Program Evaluation
After' time period
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7.0

SUMMARY AND CONCLUSIONS

The goal of this report has been to evaluate the Road Improvement Program and
to justify ICBC’s expenditure on road improvements. This is the latest program
evaluation, reporting on the effectiveness of a sample of road improvement
projects completed in 1998 and 1999.
An accurate evaluation will ensure the effective use of road improvement
funding, thereby guaranteeing the continued success of the program. The
importance of a formal and technically robust program evaluation cannot be
understated, as described in Chapter 2. Professional judgment is not adequate
to prove the success of road improvements and program justification can only be
achieved by conducting a rigorous evaluation based on empirical evidence.
A sound methodology was developed for evaluating ICBC’s Road Improvement
Program in 1995. However, since the preparation of the 1995 program evaluation
study, there have been several advances in road safety research. As a result of
these advances, the 1995 evaluation methodology was updated for this 2001
program evaluation report.
The updated program evaluation methodology developed for this report is based
on the use of prediction models. Similar to the 1995 methodology, the updated
methodology is also an Empirical Bayes approach, accounting for a critically
important element in road safety evaluation: the regression to the mean bias.
However, the Empirical Bayes procedure proposed in this study is superior due
to the utilization of the developed prediction models.
Due to several problems associated with police reported collision data, claims
data available from ICBC was extracted for each improvement site and was used
for the analysis. The claims data was demonstrated to be superior with respect
to stability of the data source over time.
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Although over 200 road improvement projects were completed in the years 1998
and 1999, it was not possible to include all projects in the program evaluation for
several reasons (as stated in Chapter 4). Only the road improvement projects
that met the following criteria were selected for program evaluation:
1) the location must be an intersection, defined by two crossing streets,
2) a reliable estimate of the requisite traffic volume at each location, and
3) the availability of at least 1 year of claims data (pre / post time periods).
At the time of this study, 31 locations met these criteria and were included in the
study. These 31 locations represented a total ICBC investment of $1.513 million.
The application and usefulness of prediction models for an effective program
evaluation was provided in Chapter 3 of this report. Using claim data from
approximately 100 sites, two claim prediction models were developed. By using
the developed claim prediction models, the effectiveness of the road
improvements for each site can be calculated for PDO claims and severe claims.
The results are presented in TABLE 7.1 and show the reductions in the PDO
claims and severe claims for the 31 sites evaluated.
The overall effectiveness of the road improvement program is determined by
calculating the benefit cost ratio (B/C) and the net present value. The annualized
reduction (or increase) in claim frequency is converted to annual benefits (or disbenefits) using the average cost of claims. The B/C for each road improvement
project and for the overall program (based on 31 sites evaluated) is presented in
TABLE 7.1. A discount rate of 11.7% was used based on ICBC policies.
The B/C and the variance for B/C ratio can be used to determine the probability
of achieving the 2:1 return on ICBC investment. The analysis indicated that there
is nearly 100% probability of achieving a 2:1 return on investment, thereby:
1) Indicating very strong confidence in the evaluation results,
2) Proving the overall effectiveness of the Road Improvement Program, and
3) Providing the economic justification for road improvement expenditure.
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TABLE 7.1: PDO and Injury Reduction Factors, ICBC Savings and B/Cs
For Each Improvement Site
Intersection

ICBC

Reduction1

Number

Investment

PDO Claims

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

$100,000
$30,000
$100,000
$100,000
$100,000
$280,000
$128,000
$19,400
$19,400
$10,500
$10,500
$10,500
$10,500
$18,000
$6,200
$6,200
$6,200
$6,200
$6,200
$10,000
$31,000
$60,000
$60,000
$60,000
$60,000
$60,000
$25,700
$1,250
$1,250
$1,250
$175,000

-63.64%
21.82%
-16.25%
-2.20%
-11.34%
-34.74%
-17.53%
-49.76%
-7.82%
-51.30%
-7.41%
-72.63%
-35.86%
5.45%
4.17%
20.80%
7.52%
4.89%
-13.66%
-9.91%
-30.82%
38.87%
35.70%
-4.23%
34.06%
-48.15%
-48.25%
-44.69%
-69.25%
-88.73%
-19.72%

Total

$1,513,250

1.

A negative value indicates reduction

2.

Estimated B/C ratio over two or five years

Reduction1

2-year Est.

5-year Est.

2

B/C Ratio2

Injury Claims B/C Ratio
-38.54%
-15.28%
-33.90%
-17.08%
-20.24%
-46.53%
-24.01%
-11.64%
16.05%
-55.25%
-3.66%
-37.53%
-23.58%
-31.76%
-12.64%
-15.44%
26.39%
-10.19%
-10.22%
-19.12%
-45.75%
4.37%
-34.40%
-0.77%
-11.20%
-54.97%
-53.33%
4.02%
40.24%
-68.62%
-34.60%

6.71
4.35
3.73
2.05
5.31
2.75
2.76
2.01
-0.74
9.93
0.94
11.27
8.66
24.42
53.30
52.08
-76.56
14.64
24.27
21.30
3.14
-3.38
9.42
0.74
1.57
14.99
7.94
1.96
-69.65
147.18
5.04

14.36
9.30
7.99
4.40
11.36
5.88
5.90
4.30
-1.58
21.26
2.02
24.13
18.54
52.27
114.08
111.47
-163.88
31.33
51.96
45.60
6.72
-7.22
20.15
1.58
3.36
32.09
17.00
4.20
-149.09
315.03
10.78

4.7

10.1
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The results of this program evaluation, based on a review of the benefit-cost
ratios at each road improvement site indicate the following:
1. Overall, the net present value is $13,759,576.2.
2. Overall, the B/C ratio = 10.1:1 over 5 years.
3. Overall, the B/C ratio = 4.7:1 over 2 years (exceeding the 2:1 in 2 year goal).
4. A total of 23 sites (or 77%) exceeded the goal of B/C = 2:1 in 2 years.
5. A total of 27 sites (or 87%) reported a positive NPV (benefits).
6. A total of 26 sites (or 84%) reported a reduction in severe claims.
7. A total of 22 sites (or 71%) reported a reduction in PDO claims.
8. A total of 19 sites (61%) reported a reduction in PDO and severe claims.
Overall, it can be concluded that based on the 31 sites included in this program
evaluation, that ICBC road improvement investments are highly cost-effective,
where the funding provided for the road improvement is justified by significant
reduction in claim and claim costs at improved site.
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APPENDIX A:
IMPROVING LOCATION SPECIFIC PREDICTION:
THE EMPIRICAL BAYES REFINEMENT
There are two types of clues to the safety of a location: its traffic and road
characteristics, and its historical collision data (Hauer, 1992; Brüde and Larsson,
1988). The Empirical Bayes (EB) approach makes use of both of these clues.
The EB approach is used to refine the estimate of the expected number of
collisions (or claims)4 at a location, obtained from a prediction model, by
combining it with the observed number of collisions at the location to yield a more
accurate, location-specific safety estimate.

The details concerning prediction

models are provided in APPENDIX C.
This location-specific estimate is designated as the “EB safety estimate” in what
follows and represents the best estimate of the safety of a location. The EB
safety estimate for any location can be calculated by using the following equation
(Hauer, 1992):
EB safety

estimate

= α × E (Λ ) + (1 − α ) × count

(A.1)

where:

α

=

1
Var ( E (Λ ))
1+
E (Λ)

(A.2)

count

= observed number of collisions

E (Λ)

= predicted number of collisions, estimated by the prediction model

Var ( E (Λ)) = variance of the GLIM estimate

4

It is assumed that the theoretical background and the methodology for collision prediction models are equally
applicable to claims (see deLeur and Sayed, 2001).
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Since Var ( E (Λ )) =

E ( Λ) 2

κ

, equation (A.1) can be rearranged to yield equation (A.3)

as follows:
 E ( Λ) 
 × (κ + count )
EB safety estimate = 
 κ + E (Λ ) 

(A.3)

The variance of the EB safety estimate can also be calculated using equation
(A.4) as follows:
2

 E (Λ) 
 × (κ + count )
Var ( EBsafety estimate ) = 
 κ + E (Λ) 

(A.4)
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APPENDIX B:
THE EMPIRICAL BAYES’ ESTIMATED COLLISION RATE
(1995 METHODOLOGY)
For a group of k sites, each with a collision count of N i and a traffic volume of V i ,
the following steps should be followed to estimate the expected collision rate at a
site ( λ i ) :
1. Calculate the collision rate at each improvement site ( λ i ) using equation (B.1)
as follows:

λi =

Ni
Vi

(B.1)

2. Calculate the sample mean collision rate and its variance by using equations
(B.2) and (B.3) as follows:

1 k  Ni 
VAR( λ ) =
∑  - λ
k - 1 i=1  V i 

λ =

1 k Ni
∑
k i=1 V i

2

(B.2)
(B.3)

3. Estimate the parameters of the prior gamma distribution ( α , β ) . There are
two main methods for this estimation. The simpler is the method of moments
estimates (MME), where ( α , β ) are chosen so that the mean and variance
associated with the gamma distribution are equal to the mean and variance of
the sample. Thus ( α , β ) can be calculated using equations (B.4) and (B.5).
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β =

V .λ
V .VAR( λ ) - λ

(B.4)

α = βλ

(B.5)

where:

V =

the harmonic mean of the normalized traffic volumes.

In the other method, which is more accurate than the MME, the parameters of
the gamma distribution ( α , β ) are chosen to maximize the following:

βα
λ iα -1 e-β λ
Φ( λ 1 , λ 2 ,...., λ k |α , β ) = _
Γ( α )
i=1
k

i

(B.6)

where:
Φ = the maximum likelihood function that is associated with the sample

data.
4. Update the prior parameters of the gamma distribution with the site-specific
collision data to obtain the posterior parameters, using equations (B.7) and
(B.8) as follows:

αi = α + Ni

(B.7)

βi = β + V i

(B.8)

5. The Empirical Bayes’ estimate of the site collision rate can be calculated
using equation (B.9) as follows:

αi
λi = β
i

(B.9)
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APPENDIX C
COLLISION (CLAIM5) PREDICTION MODELS
C.1

Background

Historically, two statistical modeling methods have been used to develop collision
prediction models: conventional linear regression and generalized linear
regression. Recently however, generalized linear regression modeling (GLIM)
has been used almost exclusively for the development of collision prediction
models. Several researchers (e.g. Jovanis and Chang 1986, Hauer et al. 1988,
Miaou and Lum 1993) have demonstrated the inappropriateness of conventional
linear regression for modeling discrete, non-negative, and rare events such as
traffic collisions. These researchers demonstrated that the standard conditions
under which conventional linear regression is appropriate (Normal model errors,
constant error variance, and the existence of a linear relationship between the
response and explanatory variables) and cannot be assumed to exist when
modeling the occurrence of traffic collisions.
Currently, most safety researchers adopt a non-linear model form and a Poisson
or negative binomial error structure in the development of collision prediction
models. GLIM statistical software packages are used for the development of
these models since they can be used for modeling data that follow a wide range
of probability distributions that belong to the exponential family such as the
Normal, Poisson, binomial, negative binomial, gamma, and many others. These
computer packages also allow the flexibility of using several non-linear model
forms that can be converted into linear forms through the use of several built-in
link functions. The road safety literature is rich with collision prediction models
developed by Poisson or negative binomial regression, and models exist for
various types of road facilities in urban and rural settings.

5

It is assumed that the theoretical background and the methodology for collision prediction
models are equally applicable to claims (see deLeur and Sayed, 2001)
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C.2

The Generalized Linear Regression Modeling Approach

The GLIM approach used in this study is based on the work of Hauer et al.
(1988) and Kulmala (1995). Let Y be a random variable that describes the
number of collisions at a given location during a specific time period, and y be
the observation of this variable during a period of time. The mean of Y , denoted
by Λ , is itself a random variable. Then for Λ = λ , Y is Poisson distributed with
parameter λ as shown in equation (C.1):

P(Y = y | Λ = λ ) =

λ y e −λ
y!

; E (Y | Λ = λ ) = λ ; Var (Y | Λ = λ ) = λ

(C.1)

Since each location has its own regional characteristics with a unique mean
collision frequency Λ, Hauer et al. (1988) have shown that for an imaginary
group of locations with similar characteristics, Λ follows a gamma distribution
with parameters κ and κ / µ , where κ is the shape parameter of the distribution,
denoted in equation (C.2):

f Λ (λ ) =

(κ / µ ) κ λκ −1 e − (κ / µ )λ
Γ(κ )

(C.2)

With a mean and variance given by equation (C.3) as follows:

µ2
E (Λ ) = µ ; Var (Λ ) =
κ

(C.3)

Hauer et al. (1988) have also shown that the point probability function of Y is
given by the negative binomial distribution with an expected value and variance
shown in equation (C.4):

E (Y ) = µ; Var(Y ) = µ +

µ2
κ

(C.4)
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As shown in equation (C.4), the variance of the observed number of collisions is
generally larger than its expected value. The only exception is when κ → ∞, in
which case the distribution of Λ is concentrated at a point and the negative
binomial distribution becomes identical to the Poisson distribution.
C.3

Model Structure

For Intersections, the model structure most commonly used relates collisions to
the product of traffic flows entering the intersection. This type of models has been
shown to be more suitable to represent the relationships between collisions and
traffic flows at intersections (Hauer et al., 1988). In this model structure, collision
frequency is a function of the product of traffic flows raised to a specific power
(usually less than one). The model form is shown below in equation (C.5):

E ( Λ ) = ao V1a1 V2a 2

(C.5)

where:
E(Λ)

= expected collision frequency,

V1

= major road traffic volume (AADT),

V2

= minor road traffic volume (AADT),

ao , a1 , a2

= model parameters.

There are many other variables that can affect collision occurrence such as the
road geometric features. Kulmala (1995) proposed to model these additional
variables along with traffic flows as sown in equation (C.6) as follows:

E ( Λ ) = a0 × V1a1 × V2a2 × e

∑ bj x j

(C.6)

where:
xj

= any additional variable and bj is a model parameter .
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For road sections, the model structure that is commonly used is shown in
equation (C.7) as follows:
m

∑bjx j

E (Λ ) = a 0 × La1 × V a2 × e j =1

(C.7)

where:
E (Λ)

= predicted collision frequency

L

= segment length

V

= segment traffic volume (AADT)

xj

= any of variable additional to L and V

a 0 , a1 , a 2 , b j = model parameters

C.4

Model Development

The estimation of model parameters is carried out using the GLIM approach
implemented by the GLIM 4 statistical software package (Numerical Algorithms
Group, 1994). As described earlier, the GLIM approach to modeling traffic
collision occurrence assumes an error structure that is Poisson or negative
binomial. The decision on whether to use a Poisson or a negative binomial error
structure is based on the following methodology. First, the model parameters are
estimated based on a Poisson error structure. Then, the dispersion parameter
(σ d ) is calculated using equation (C.8) as follows:

σd

Pearsonχ 2
=
n− p

(C.8)

where:
n

= the number of observations,

p

= the number of model parameters, and

Pearsonχ 2 = is defined below
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Pearsonχ 2 =

n

∑
i =1

[ y i − E (Λ i )]2
Var ( y i )

(C.9)

where:
yi

= the observed number of collisions on segment i ,

E (Λ i ) = the predicted number of collisions for segment i as obtained from

the collision prediction model, and
Var ( y i ) = the variance of the observed number of collisions.

The dispersion parameter, σ d , is noted by McCullagh and Nelder (1989) to be a
useful statistic for assessing the amount of variation in the observed data. If σ d
turns out to be greater than 1.0, then the data have greater dispersion than is
explained by the Poisson distribution, and a negative binomial regression model
is fitted to the data.
C.5

Model Goodness of Fit

Two statistical measures are used in this study to assess the goodness of fit of
the developed GLIM models. The two statistical measures are those cited by
McCullagh and Nelder (1989) for assessing a model’s goodness of fit and include
2
1) the Pearsonχ statistic, as defined previously in equation (C.9), and 2) the

scaled deviance.
The scaled deviance is the likelihood ratio test statistic measuring twice the
difference between the log likelihood’s of the studied model and the full or
saturated model. The full model has as many parameters as there are
observations so that the model fits the data perfectly. Therefore, for the full
model, which possesses the maximum log likelihood that is achievable under the
given data, provides a baseline for assessing the goodness of fit of an
intermediate model with p parameters.
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McCullagh and Nelder (1989) have shown that if the error structure is Poisson
distributed, then the scaled deviance is determined using equation (C.10) as
follows:
n

SD = 2

∑y

i

i =1

 yi 

ln

 E (Λ i ) 

(C.10)

Alternatively, if the error structure follows the negative binomial distribution, the
scaled deviance is given by equation (C.11) as follows:

n

SD = 2



∑  y
i =1

i

 yi + κ
 yi 
 − ( y i + κ ) ln 
ln

 E (Λ ) + κ
i

 E (Λ i ) 






2
Both the scaled deviance and the Pearsonχ have

(C.11)

χ2

distributions for Normal

theory linear models, but are asymptotically χ 2 distributed with n − p degrees of
freedom for other distributions of the exponential family.
The statistical significance of the model variables can be assessed using the tratio test. The t-ratio is the ratio between the estimated GLIM parameter
coefficient and it’s standard error. For a significant variable at the 95% level of
confidence, the t-ratio should be greater than 1.96.
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APPENDIX D
THE RELIABILITY OF THE EVALUATION RESULTS
As described in Chapter 5, by using the expected value and variance for the B/C
ratio and the NPV, the probability density function of the B/C and the NPV can be
established. A normal distribution is used to model the NPV and the B/C ratio,
which provides the probability of achieving a specific NPV or B/C ratio. The
distribution for the NPV is shown in FIGURE D.1 and the distribution for the B/C
ratio over 5 years is shown in Figure D.2.
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APPENDIX E:
DATA COLLECTION FORM USED IN SUPPORT OF THE PROGRAM
EVALUATION PROCESS
PROJECT SUMMARY FOR

ROAD A AND STREET B

CONTACT PERSON
ROAD AUTHORITY
COMPLETION DATE
ICBC INVESTMENT
TOTAL PROJECT COST
PROGRAM YEAR
ICBC PROJECT NUMBER

Mr. City Engineer
Municipality ABC
August 1, 2002
$10,000
$90,000
2001
20015001
Category: Urban Road Improvement (Category 1)
Location Type: Intersection (choose Intersection or Section)
Description: Install left-turn channelization bays for Road 'A' in
both the NB and SB directions.

PROJECT DESCRIPTION

COLLISION DATA
NUMBER OF COLLISIONS
SEVERITY

PRE-IMPROVEMENT
TOTAL
PDO
INJURY
FATAL

NUMBER OF MONTHS (Minimum 12)
CLAIMS DATA
NUMBER OF COLLISIONS
SEVERITY
NUMBER OF MONTHS
TRAFFIC VOLUMES (AADT)
MAJOR STREET
MINOR STREET
DATE OF COUNT

PRE-IMPROVEMENT
TOTAL
PDO
INJURY
FATAL

POST-IMPROVEMENT

8
5
3
0
12

5
3
2
0
12
POST-IMPROVEMENT

8
5
3
0
12

5
3
2
0
12

PRE-IMPROVEMENT POST-IMPROVEMENT
10,000
12,000
10,000
12,000
September 1, 2000
September 1, 2001

STUDY REFERENCE
"Traffic Operations and Safety Review of Road A and Street B, 1999", prepared by Consultant
XYZ
COMMENTS
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A PRELIMINARY ASSESSMENT OF THE IMPACT OF ICBC’S BAIT CAR PROGRAM
SPRING 2004

INTRODUCTION

This evaluation is a preliminary assessment of the impact of ICBC’s Bait Car program on the crime rate in BC for
auto theft. The Bait Car program was implemented in Vancouver in September of 2002 with the aim of decreasing
motor vehicle theft in areas exposed to the program, and therefore reducing comprehensive claim costs for the
corporation.
Results from previous studies have demonstrated that the success of theft prevention programs depends on many
factors including: overall crime rates, population size, and the socio-economic characteristics of the areas targeted
by these programs. Similarly, the influence of co-existing anti-crime initiatives (i.e. community based anti-theft
programs, police initiatives etc.) have been studied and shown to impact theft rates. However, these factors were
not considered in the evaluation which is the subject of this report. Instead, attention was focused solely on
describing the patterns of auto crime rates (based on ICBC claims and Police theft data) before and after the
implementation of the Bait Car program. Various locations in the Vancouver Lower Mainland were studied along
with the city of Kelowna in the Southern Interior of the province. Kelowna was chosen as a frame of reference in
which to interpret the changes seen in the Lower Mainland.
While an attempt is made to assess the “change” in Lower Mainland Auto theft rates in the time period following the
implementation of the program, it is important to be mindful of the fact that no effort was made to control for the
myriad of other factors (see above) which may have influenced these rates. Owing to this limitation in the design of
this evaluation, it would be inappropriate at this time to infer a causal relationship between the existence of the Bait
Car program and any subsequent changes in auto crime rates in affected areas based on the findings contained in
this report. The findings contained herein are put forth as a means of encouraging a future, more all-encompassing
study which carefully examines “Bait Car” related changes in auto theft patterns in a larger context.
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EVALUATION METHOD AND RATIONALE
Data Sources:
Two types of auto theft data were analyzed for this report:
1. ICBC claims data, where the claim in question had an associated KOL = 11 and the theft took place in
British Columbia, was obtained for the period January 1st 1998 through November 30th 2003.
2. City of Vancouver motor vehicle theft data was obtained from the Vancouver City Police as well; however,
data was available for the period Jan 1st 1998 through December 31st 2002 only.
A data series of monthly theft totals was constructed for each location based on the raw data provided by the
corporation and the police.
Program Time Period:
The initial media campaign publicizing the Bait Car program kicked off in the last 2 weeks of September of 2002.
While other media coverage, both print and radio, has occurred since the program’s inception, the effect of these
various, and the initial, media campaigns were not studied separately. For the purposes of conducting this
preliminary assessment of the impact of the program the program start date was set at October 1st 2002 (with some
exceptions - see table 1), and the program was assumed to have been continuously in place through to November
of 2003. This end date was in some cases limited by the latest available and reliable data (see table 1).
Locations Studied:
While the Bait Car program was implemented in Vancouver, it was not reasonable to assume the program would
impact Vancouver only given the existence of a wider reaching media campaign, word of mouth etc.. With this in
mind, data analyses were conducted for 11 locations, 10 in the Lower Mainland:
1.
2.
3.
4.
5.

Vancouver
North Vancouver
West Vancouver
Burnaby
Coquitlam

6.
7.
8.
9.
10.

Delta
Richmond
Surrey
Langley
Abbotsford,

and 1 in the Southern Interior:
11. Kelowna
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EVALUATION METHOD AND RATIONALE CONT’D

Data Modeling Techniques:
Each location’s monthly series of theft counts was subjected to a statistical modeling process which involved
choosing the “best” model from a set of possible choices which included the following types of models:
1.
2.
3.
4.
5.

random walk
linear trend
quadratic trend
exponential trend
S-curve

6. moving average
7. exponential smoothing (simple, Holt’s linear,
quadratic, Winter’s)
8. ARIMA (time series)

The “best” model for each location was determined based on its performance in terms of the following statistics:
(1) the root mean squared error (RMSE)
(2) the mean absolute error (MAE)
(3) the mean absolute percentage error (MAPE)
(4) the mean error (ME)
(5) the mean percentage error (MPE)
Each of these statistics is based on the one-ahead forecast errors, which are the differences between the data value at time t
and the forecast of that value made at time t-1. In simple terms this means that theft counts for a given month were estimated
by inputting the counts for the previous month into the model equation.
The first three statistics measure the size of the errors: the discrepancy between the actual theft counts and those predicted
by the model. A better model will give a smaller value.
The last two statistics measure the bias. Bias is a measure of whether a model has a tendency to either under or over
predict. A good model will not have this tendency and will give a value close to 0.0.

Forecasting Future Monthly Theft Counts:
Once the “best” model was chosen for a location, that model was used to predict or “forecast” the number of monthly thefts
that would have been observed following the inception of the program if the program had no impact. The rationale being if the
program has no impact, the forecasts, which are based on the historic patterns inherent in the monthly series prior to the
program starting, will accurately predict the theft counts observed when the program was in place. Simply put, if the pattern of
theft counts observed during the time the program was in place did not stray significantly from that observed in the time period
prior to the program, there would be no evidence that theft rates were changing in conjunction with the timing of the program
implementation.
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EVALUATION METHOD AND RATIONALE CONT’D

Model Forecasts vs. Observed Monthly Theft Counts:

The actual auto theft counts observed prior to the start of the Bait Car program were compared with those predicted by the
model. This was done to ensure that the model fit the “pre-program” data well.
Once it was established the model fit the “pre-program” data series, the same statistical test (two-tailed paired difference ttest) was used to assess the fit of the monthly auto theft counts observed once the program was in place relative to the
forecasts generated by the model. This test of “during -program” fit was the basis on which the evaluation of the changes in
theft patterns following the implementation of Bait Car was made. If the post-program implementation fit, which was based on
comparing model forecasts with observed data, was “good” (based on the results of a test of statistical significance), the
conclusion was that there had been no change in the pattern of monthly theft claim rates during the period of the programs
existence. Conversely, if the pattern in the post-program implementation data forecasts marked a statistically significant
departure from the pattern observed in the pre-program data, the conclusion was that theft rates had changed during the
period of the programs existence.
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EVALUATION FINDINGS

Model Forecasts vs. Observed Monthly Theft Counts:
The actual auto theft counts observed prior to the start of the Bait Car program were compared, via a two-tailed paired
differences t-test (alpha = .05), with those predicted by the model. In all locations studied the pre-program fit of the model to
the observed data series was found to be acceptable. This finding may be expressed in statistical terminology by stating that
there was no evidence to support a difference between observed pre-program theft rates and those given by the model.
The results of the “during-program” fit of the model are presented in Table 1. Only those locations where the findings for
either the police or the claims data were significant are included in the table.

TABLE 1.

Trends In “During Program” Theft Rates Relative To “Pre-Program” Patterns

DATA SOURCE/
LOCATION STUDIED
Abbotsford

CONCLUSION REGARDING

T-VALUE
5.998

P-VALUE
0.000

“DURING PROGRAM” THEFT RATES
evidence supports a DECREASE in theft rates

POLICE1

2.830

0.012

evidence supports a DECREASE in theft rates

Delta

ICBC2

5.257

0.000

evidence supports a DECREASE in theft rates

Delta

POLICE1

2.213

0.042

evidence supports a DECREASE in theft rates

Langley

ICBC2

4.591

0.000

evidence supports a DECREASE in theft rates

Richmond

ICBC2

2.690

0.016

evidence supports a DECREASE in theft rates

Vancouver

ICBC3

2.267

0.038

evidence supports a DECREASE in theft rates

Burnaby

ICBC3

2.267

0.038

evidence supports an INCREASE in theft rates

Kelowna

ICBC2

2.879

0.011

evidence supports an INCREASE in theft rates

New Westminster

ICBC2

2.391

0.029

evidence supports an INCREASE in theft rates

North Vancouver

POLICE1

2.943

0.010

evidence supports an INCREASE in theft rates

Surrey

ICBC3

2.462

0.026

evidence supports an INCREASE in theft rates

Surrey

POLICE1

5.453

0.000

evidence supports an INCREASE in theft rates

West Vancouver

ICBC2

4.233

0.001

evidence supports an INCREASE in theft rates

West Vancouver

POLICE1

3.263

0.005

evidence supports an INCREASE in theft rates

Abbotsford

1
2
3

T-TEST FINDINGS

TIME PERIOD
ICBC2

Pre-program time period set at Jan 1998 – Jul 2002, During-program time period set at Aug 2002 – Nov 2002
Pre-program time period set at Jan 1998 – Jul 2002, During-program time period set at Aug 2002 – Nov 2003
Pre-program time period set at Jan 1998 – Sep 2002, During-program time period set at Oct 2002 – Nov 2003

NOTE: Pre- and during- program time period settings were affected by data availability and by the best fitting model for the data series in question. Models were all initially
based on a during-program time period beginning in August of 2002. This was a very conservative choice and it had a big impact on the forecasts calculated for models which
had a time series component. In those cases, the during-program start date was reset to begin in October of 2002 – a date which was more in-line with the media campaign
start to the Bait Car program. It was decided that findings in all other cases would be similar regardless of whether the during-program start date was set to August or October
of 2002 and in those cases no resetting of the during-program start date was done.
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EVALUATION FINDINGS CONT’D

Changes Observed In Theft Claim Rates – Observed “During-Program Rates” Vs. Model Forecasts:
The changes in monthly theft claim counts for locations where the “during-program” rates represented a statistically significant
departure from the pattern seen in the “pre-program” rates are given in Table 2.
The right-most column of Table 2 provides estimates of the magnitude of the discrepancies in forecasted vs. observed theft
claim rates during the time Bait Car has been in place. Any interpretation of the percentages in this column must be made
with caution. For example, while estimates in the table suggests that claims rates observed in Abottsford during the time the
Bait Car Program was in existence were markedly lower than forecasted: down 252 percent, it is not appropriate to credit this
apparent “decrease” directly to the impact of the Bait Car Program. Instead, Table 2 should be used a guide to interpreting
the trends observed in the distribution of theft claims throughout the Lower Mainland during the time that Bait Car was in
existence.

TABLE 2.

Discrepancies in Forecasted Vs. Observed “During Program” Theft Claim Rates

THEFT CLAIM RATES

1
2
3

LOCATION

DATA SOURCE/
TIME PERIOD

(A)
average monthly
observed
“pre-program”
theft claims

Abbotsford

ICBC2

49.8

-125.5

-252%

Langley

ICBC2

59.4

-46.7

-79%

Delta

ICBC2

24.2

-11

-45%

Richmond

ICBC2

50.44

-7.3

-14%

Vancouver

ICBC3

381.8

-34.3

-9%

West Vancouver

ICBC2

3.56

3.6

101%

Kelowna

ICBC2

30.3

7.7

25%

New Westminster

ICBC2

49.6

6.8

14%

Surrey

ICBC3

335.4

36.4

11%

Burnaby

ICBC3

160.9

11.6

7%

(B)
monthly (forecast – observed)
average in “during-program”
time period

Magnitude of Discrepancy Estimates
in Forecasted Vs. Observed
“During Program” Theft Claim Rates
= ( B ÷ A ) X 100

Pre-program time period set at Jan 1998 – Jul 2002, During-program time period set at Aug 2002 – Nov 2002
Pre-program time period set at Jan 1998 – Jul 2002, During-program time period set at Aug 2002 – Nov 2003
Pre-program time period set at Jan 1998 – Sep 2002, During-program time period set at Oct 2002 – Nov 2003

NOTE: Pre- and during- program time period settings were affected by data availability and by the best fitting model for the data series in question. Models were all
initially based on a during-program time period beginning in August of 2002. This was a very conservative choice and it had a big impact on the forecasts calculated for
models which had a time series component. In those cases, the during-program start date was reset to begin in October of 2002 – a date which was more in-line with the
media campaign start to the Bait Car program. It was decided that findings in all other cases would be similar regardless of whether the during-program start date was set
to August or October of 2002 and in those cases no resetting of the during-program start date was done.
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CONCLUSIONS

1. There is statistical evidence that theft claim rates have changed in some locations which may logically have been
impacted by the implementation of the Bait Car program.
Areas showing an overall increase in theft claim rates during the existence of the Bait Car program include:
§ West Vancouver
§ New Westminster
§ Surrey
§ Burnaby
Areas showing an overall decrease in theft claim rates during the existence of the Bait Car program include:
§ Abbotsford
§ Langley
§ Delta
§ Richmond
§ Vancouver
2. There is statistical evidence that theft claim rates have increased in Kelowna during the existence of the Bait Car
program.
3. While a “magnitude of effect” has been calculated for those areas whose theft claim rates have changed since the
inception of Bait Car, program managers should be cautious in crediting these changes directly to the impact of the
program. In the absence of a thorough statistical analysis of the impact of related anti-crime initiatives and other
factors influencing crime rates, any assumptions regarding the absolute effectiveness of the program would be
premature.
4. Logical next steps include:
§

carefully considering the changes documented in this report and interpreting them in the context of the auto
crime situation in the Lower Mainland as it is understood by program managers and;

§

planning for a more detailed evaluation of this program based on this careful consideration of the finding of
this preliminary assessment of the impact of the Bait Car program.
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Executive Summary
The following report presents a second look at the effects of the Fraud Prevention
and Investigations department (FPI) in deterring claims fraud. The report studies the
deterrence effects of two overlapping groups of individuals flagged by FPI:
·

Individuals involved in a claim investigated by an SIU officer and recorded in
the Insurance Crime Analysis Program (ICAP) database.

·

Individuals who have or are suspected of having a history of fraudulent
activity and are listed on the “08” Warning System.

We estimate that, as a direct result of SIU officer investigations and “08” warning list
deterrence, ICBC saves approximately $21 million per year in reduced claims
reported. These savings come from a reduction of 6,163 claims amongst listed
individuals each year. Direct savings resulting from the SIU investigations
themselves are excluded. Only savings from a reduction in the number of submitted
claims are included in the estimates. This study does not specifically address the
indirect impact of fraud prevention amongst the public either.
Savings have been calculated conservatively in order to achieve a high degree of
confidence. Therefore, it is expected that the actual savings as a result of having a
FPI department significantly go beyond what is estimated in this study.

Objective
Quality Planning Corporation (QPC) completed the initial study on FPI deterrence
savings in 1999. The analysis was done in San Francisco with the data supplied by
ICBC. Although the analysis was believed to be accurate, all the assumptions were
not fully documented nor the results verified by ICBC.
The objective of this report is to redo the analysis using current data, verify and
document the assumptions, calculate new deterrence savings, and compare results
to the previous study. As well, we want to identify further areas where improvements
may be made to the model.
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Outline of the Document
This report is organized into three major sections. The first section describes the
databases used, the conception model, assumptions, and results of the previous
1999 study.
The second section describes the analysis results for the five defined groups as well
as a control group representative of the general population. Appropriate tables and
graphs are used in each group to describe the results. As well, a written
interpretation is provided separately in each subsection.
The third section summarizes the results of the analysis, and also provides
concluding remarks and recommendations for future improvement of the results.
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Section 1 - Background
Conceptual Model
Fraud Prevention and Investigations (FPI) maintains two databases:
1. Individuals involved in a claim investigated by an SIU officer and recorded in the
Insurance Crime Analysis Program (ICAP) database. This would include all MD
(Material Damage) and BI CIT (Bodily Injury Claims Investigation Teams) files as
well as files initiated by the Provincial Investigation Team (PIT), Licensing, ATTF,
and Intelligence/Assist files. However for the purposes of this analysis, we only
include MD and BI investigation files. We do not claim deterrence savings for all
other file types in this study, and the statistical results are not subject to the
regression-to-mean problem as people are not selected based on the frequency
of claims.
2. Individuals suspected of having a history of fraudulent activity or requiring a closer
look when they report another claim are placed on the “08” Warning System for a
specified period of time. Individuals can also be entered on the “08” Warning
System for other reasons:
·

committed supplier fraud

·

discovered via a non-SIU fraud investigation

·

involved in other criminal activities known to FPI.

The two groups overlap in that some individuals are in both groups. For purposes of
this analysis, an individual can only be counted in one of the groups defined below to
avoid double counting.
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Groups Considered
ICAP Investigations

“08” SIU Warnings

1
2

3
4

5

Fraud deterrence resulting from FPI investigations can be envisioned by studying the
above diagram. All individuals in the Insurance Crime Analysis Program (ICAP)
database, or on the“08” SIU Warning System database can be broken down into five
mutually exclusive groups. We attempt to measure the deterrence effects of
investigations according to the above numbered groups:
1.

Deterrence from future fraud of individuals caught and accused in claim
fraud resulting from an ICAP investigation. People placed on the accused
list can come from ICAP only, both ICAP and “08”, or just “08” itself.

2.

Deterrence of individuals involved in an FPI fraud investigated claim, but
not added to the “08” Warning System and not accused of fraud.

3.

Deterrence of individuals added to the “08” Warning System as a result of
evidence of fraud found in an ICAP investigation, but never directly
charged with fraud.

4.

Deterrence due to individuals currently listed on the “08” Warning System
who were not involved in an ICAP investigated claim.

5.

Deterrence of individuals driving vehicles on policies involved in an ICAP
investigated claim, but not included in the first three groups. This will
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measure the deterrence on other family members and friends who drive
the vehicle of an investigated individual.
To be in one of the groups is not proof of fraud for that individual. Sometimes
investigations resulted in a finding that the claim presented was perfectly legitimate.
Some individuals involved in claims where fraud was present did not take any part in
the fraud.

General Approach
By investigating, intervening, and interviewing people involved in an ICAP
investigation and/or placed on the “08” warning system, FPI can influence their future
claiming behavior. People placed on the “08” Warning System must go to a claim
centre rather than being handled over the phone. As well, they are not eligible for
other services such as Express Repair, Express Glass, and BI by Phone. People
involved in an ICAP file normally know within 30 days of the file being set up that they
are being investigated. People placed on “08” Warning System because of an ICAP
investigation know they are being monitored. Others placed on the “08” Warning
System because of suspicions of committing fraud may or may not know they are
being monitored until they report future claims. They may notice a difference in the
service they previously received in that they are no longer handled by TCD or qualify
for express repair. Questioning and details they have to provide may be more
intense. People stay on the “08” Warning System for a fixed period of time; normally
3 years for MD and 5 years for BI, and indefinitely if accused of fraud. When their
expiry date is reached, their claiming behavior is reviewed for the time period they
were on the “08” system. If their claiming record has improved, they are removed.
Those with a continual bad claiming history may be extended for another fixed period
of time.
The method for measuring fraud deterrence savings examines the overall claiming
behavior of the individuals in the five groups for periods up to 48 months before and
after the FPI investigated claim or when the individual was placed on the “08”
Warning System. In tracing their claiming behavior, we exclude the investigated
claim itself. Savings for these claims are captured through the CIT program.
Many of the investigations have taken place over the last four years, so it is not
possible to track the behavior of associated individuals for the full four years. To
account for this fact, we calculate claim rates for each group by month rather than
count the absolute number of claims. For example, if we were able to trace postinvestigation claims for a given individual for only 12 months we included them in the
rate calculation for the first 12 months but excluded them for the subsequent 36
months. The difference in claiming rates before and after intervention is what we
attribute to claims saved. Multiplying by the number of individuals involved in each
group times an average claim cost determines the deterrence savings.
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To ensure that the general driving public does not exhibit this same change in
claiming behavior, a random sample of driver’s licences and their associated claims
were studied in the same manner as above. The claiming rate behavior before and
after an artificially picked claim was essentially flat. This indicates that the claiming
rate changes that we have observed reflect the actual claim rate changes and their
consequent savings.

Assumptions
The major assumptions used in this analysis are described in the following
paragraphs. The assumptions establish a basis for a conservative analysis:
·

FPI can have an influence over the claiming behavior of offenders or possible
offenders for up to 4 years. Had FPI not intervened, we expect that offenders
would continue to defraud the corporation for at least another four years. Even
with intervention, it takes several years before the different groups conform and
have a claiming rate similar to the general population. However, in reality the
influenced people may only restart their fraudulent behaviour if they feel that they
are not being watched any more. Since investigated people do not know when
they have stopped being watched, the impact of the investigations may even go
beyond the 4 years. Such continuation of behaviour is not taken into account,
adding to more reliability of the results.

·

We only consider ICAP files marked as MD or BI. An ICAP file may involve one
or more claim files. A claim file may be involved in more than one investigation.
We eliminate all duplicate claim files so that we only consider each claim at most
once. Finally, we only look at those claims that have a driver’s licence attached to
them. Approximately 20% of the ICAP claim files or 6,000 claims do not have a
driver’s licence attached to them. These are mostly older comprehensive claims
and special coverage claims. These are not included in the analysis. This also
results in more conservative estimations.

·

We determine the claims rate before and after intervention by extracting all claims
attached to the driver’s licences. As well we capture the issuance date of driver’s
licence and current status.

·

Although some of the investigations are for passengers involved in bodily injury
claims, we only track the claims attached to the driver of the vehicle. The driver’s
licences of the passengers are not captured in the claim file.

·

For groups involving ICAP claims, we only used accused drivers or drivers
involved in an ICAP file who were added to the system over the last eight years January 1994 to June 2002 to determine the change in claim rate. However, only
those added over the last four years are used for determining deterrence savings.
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·

All people on the “08” Warning System are considered active. All are used to
determine the change in claim rate and contribute to deterrence savings. “08”
records are currently not marked as to which FPI unit placed them on the system.

·

Not all individuals have been licenced in the Province for the full 48 months
before and after the claim being tracked. For those investigations that have taken
place within the last four years, it has not been possible to track the behavior of
associated individuals for the full four years. To account for this fact, we
calculated claim rates for the group by month rather than by the absolute number
of claims. The claim rate is calculated by counting the number of claims that
occurred in that month divided by the number of driver’s licences that were in
effect that month. For example, if we were able to trace post-investigation claims
for a given individual for only 12 months we included them in the rate calculation
for the first 12 months but excluded them for the subsequent 36 months. Further,
in tracing claiming behavior we excluded the investigated claim itself. We are
interested solely in the deterrence and not the detection effects of FPI which are
accounted for in the CIT savings.

·

In measuring the difference in claiming rates before and after intervention, we
ignore the time frame 6 months before or after the intervention date as we don’t
have knowledge of the immediate events. Thus we compare the claiming rate
before intervention using the time period –6 to –18 months as compared to the
period after intervention of 6 to 18 months. This would also result in a more
conservative estimation, as in most cases the before claim rates represent a
slightly increasing trend, and the after claim rates tend to decline sharply.

·

In tracing claiming behavior, we excluded the investigated claim itself. Adding the
savings associated with the investigated claim, the overall savings would be
significantly higher than what is stated in this report.

·

We only count a driver’s licence and it’s associated claims for a given month if the
licence is active.
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Previous Analysis – 1999
Based on statistical analysis, and after all conservative adjustments, the savings for
the five groups were calculated, as illustrated in Table A. The total savings were
estimated at over $21 million. The largest savings came from Group 2 which
contains the largest group of drivers. Also, the total savings associated with the
accused drivers was a small portion of the total savings, but the claims of the
accused drivers represented the largest savings per claim.

Table A
Group
1
2
3
4
5

Description
ICAP Accused Drivers
ICAP minus (“08” + Accused)
ICAP & “08” minus Accused
“08” but not ICAP
Family Ties
Total Savings

Claims Saved Dollars Saved
117
$321,939
1,955
$6,713,459
1,654
$5,976,007
1,620
$6,520,280
817
$1,812,923
6,163
$21,344,608

Based on the results of the past analysis, the Measuring and Monitoring Committees
(M&M) in 1999 approved savings of $15.0 million per year. The decision was founded
based on the subjective assumption that 25% of savings was overlapping with other
fraud and road safety programs.
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Driver’s Licences in each Group
The following figure shows the number of driver licences that were available for
analysis. In summary 21,922 drivers licences were used in the analysis from the
ICAP database. Also, the FPI “08” Warning System contained 14,447 driver
licences. There were 2,008 accused drivers whose claim patterns were investigated.
The 2,008 accused can be subdivided into three groups as follows: 1,497 from ICAP
only, 347 from both ICAP and “08”, and 164 from “08” only.

ICAP Investigations

“08” Warnings

21,922

14,447

2,008
13,783

6,295
7,641

N/A

As described in the following sections, only a fraction of these available samples
were used for the estimation of savings. Out of 2,008 accused drivers, only 391 were
actually used for savings calculation. Out of the 21,922 and 14,447 drivers of ICAP
and “08” Warning databases, the claiming patterns of 9,815 and 12,472 respectively
were used in the analysis.
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Section 2 - Analysis
Group 1 - ICAP Accused Drivers
The first subgroup we examined consisted of individuals who had been accused of
fraud on an FPI investigated claim. We used the claiming records for people accused
between January 1, 1994 and December 31, 2001 to determine the claim rate
change. For these individuals, we examined claim rates, by month, for up to the 48
months before and after the investigated claim that placed them on the accused list.
Deterrence savings are calculated only for those accused added to the system in the
last four years.
Exhibit 1 presents the monthly claim rates for individuals accused by FPI of fraud four
years prior and post investigation. A claim may be a single event (e.g. single vehicle
crash or theft of auto) or part of a larger incident or accident involving multiple claims
(multi-vehicle crash). Each claim may involve multiple KOLs (kinds of loss). In
calculating the claim cost, we summed all the KOLs associated with the claim. The
exhibit shows significantly lower claim rates for accused individuals after
investigations. Because generally several months pass before the SIU investigation
is underway and the claimant becomes aware of the investigation, we exclude the
information in the 6 months before and after the investigated claim. Therefore to
calculate the change in annual claim rate due to the investigation, we used the period
6 to 18 months before and after the date the investigation started.
Exhibit 1: Claim Frequency for Accused Driver's Licenses by Time Since
First Investigation
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Exhibit 1 exhibits a more erratic pattern than the graphs for the next three groups
because of the lower number of driver licences used. There is a slight upward trend
in claims rate by accused individuals before discovery. Claims drop sharply after the
investigation begins and continues to drop over the next 4 years.
Table 1 summarizes the results for the accused subgroup. As seen in the table,
claim rates of accused drivers decreased by about 48% in the 6 to 18 months
following the start of investigation compared to the 6 to 18 months before. Average
claim costs also decreased from $5,120 to $4,021 for the same periods before and
after. Overall savings for the drivers listed in the last four years was estimated at
slightly below $1 million.

Table 1: Effects of Investigation on Accused Group
Driver’s Licences used in determining claims rate (last 8 years)
Average cost per claim before discovery
Average cost per claim after discovery
Annual claim rate before discovery (-6 to –18 months)1
Annual claim rate after discovery (6 to 18 months)
Percent Reduction in Annual Claim Rate
Number of Driver’s Licences Listed (last 4 years)2
Annual Reduction in Claims
Group 1 Savings Estimate3

633
$5,120
$4,021
0.99
0.51
48%
391
186
$952,320

The reduction in claims is calculated by multiplying the number of accused listed in
the last 4 years times the difference in the annual claim rates before and after start of
investigation; namely, 391 x (0.99 – 0.51). Results may not match exactly as we only
display the annual claim rate to 2 decimal places above.
It is interesting to note that average claim severity decreased after discovery. We
speculate that this is the result of many of the recently added accused being involved

1
Claim rate is defined as the number of claims per year per accused driver. It is calculated by adding up the claims for the 12
months divided by the average number of driver’s licences in effect for the year.
2

Only 391 accused in the last 48 months out of the total of 2,008 are used for savings estimates.

3

The savings value is based on a simultaneous estimate. That is, at the current time, at the current rate of savings, the saving for
the accused sub-group is $952,320 per year. Rate of savings does not correspond to the calendar year unless the rate remains
constant.
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in staged accident rings. Injury claims are down compared to the before period while
legitimate material damage claims continue to be presented. The correct claim cost
to be used in calculating deterrence savings will be discussed in the following
sections. For now, we will use the before discovery claim cost as the estimated
value of deterred claims. The basic assumption is that if we hadn’t intervened, this is
what the claims would have continued to cost excluding factors such as the cost of
inflation.
Although 2,008 accused individuals are included in Exhibit 1, savings calculations
were made on the basis of only 391 individuals who have been accused in the last
four years. Truncating all deterrence effects at four years again results in
downwardly biasing the savings estimates. We did this because the data after four
years becomes unstable and cannot produce reliable estimates.
There is good reason to believe that the savings estimate shown significantly
underestimates actual savings. This is because we were able to track only those
claims where the accused was listed as a driver. Several of the accused were not
listed as drivers in the claims investigated. They could have been an injured
passengers or involved in a comprehensive claim such as a stolen vehicle where
TCD did not capture a driver licence.
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Group 2: ICAP but not “08” Warning List
The second group in our deterrence analysis consists of individuals involved in an
SIU fraud investigated claim that were neither accused nor entered on the warning
list. This is by far the largest group of driver licences since ICAP files have been
logged electronically since 1990.
The analysis for this group was done identical to the prior group. Exhibit 2 displays
the claim trends. As before, we observe a strong upward trend in claims before the
SIU initial intervention. After discovery, claims again drop off dramatically. The
claim rate just before the investigation is close to 9% but goes back to the more
normal rate of 4% after 2 years. The full effect of the investigation appears a few
months after the investigation begins.

12%

Exhibit 2: Claim Frequency for Drivers of ICAP minus “08” and Accused Licenses by
Time Since First Investigation
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Translating these results into savings produces Table 2. As shown by the table, a
reduction of approximately 37% in the annual claim rate is estimated. The average
claim cost increased from $3,457 before to $3,683 after investigation. The increase is
likely due to both inflation and less smaller claims. The overall saving for the 4,069
investigated individuals in the last four years was estimated at slightly less than $5
million.

Table 2: Effects of Investigation on ICAP minus “08” and Accused
Driver’s Licences used in determining claim rate (last 8 years)
Average cost per claim before discovery
Average cost per claim after discovery
Annual claim rate before discovery (-6 to –18 months)
Annual claim rate after discovery (6 to 18 months)
Reduction in Annual Claim Rate
Number of Driver’s Licences Listed (last 4 years)4
Annual Reduction in Claims
Group 2 Savings Estimate

8,000
$3,457
$3,683
0.94
0.59
37%
4,069
1,428
$4,938,181

The significant reduction of 37% for Group 2 is reasonable when compared to the
48% reduction for the accused group. We are still dealing with experienced people
who are heavily involved in fraudulent claims. Outside of the accused group, this
group represented the highest claim rate before the investigation. The investigation
caused them to change their claiming behaviour to more normal levels. Therefore,
we have demonstrated and can conclude that FPI investigations can avert the
behaviour of unlawful people from committing automobile insurance fraud.

4

Number of licences reflects only individuals involved in an ICAP investigation during the last 48 months.
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Group 3: ICAP and “08” Warning List
The third subgroup we examined consisted of individuals involved in an ICAP claim
and who were also added to the “08” Warning System but who were not accused of
fraud. This group would encompass fairly recent ICAP investigations. The outcome
of the investigated claim may have been to pay it, but the SIU officer was still
suspicious of wrongdoing but couldn’t prove it. The person was placed on the “08”
Warning System so that FPI can monitor future claims that are presented. The same
analysis procedures (as used with the last two groups) were applied to this subgroup.
Exhibit 3 presents the claim rate trend for Group 3. The effects shown are very
similar to those found in the previous two groups. After a few months delay, average
claims per month significantly declined, but not as much as the previous two groups.

Exhibit 3: Claim Frequency for Driver's Licenses listed in both 08 and ICAP by Time Since
First Investigation
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Table 3 presents the savings estimates. As seen in the table, the analysis of 6,457
drivers showed a reduction of approximately 28% in the annual claim rate. However,
the average cost per claim increased which may indicate a higher reduction in the
smaller valued comprehensive claims. The overall saving for drivers who belong to
this group and were added to the “08” Warning System in the last 4 years was
approximately $4.7 million.

Table 3: Effects of Investigation on both “08” Warning and ICAP
Driver’s Licences used in determining claim rates (last 8 years)
Average cost per claim before discovery
Average cost per claim after discovery
Annual claim rate before discovery (-6 to –18 months)
Annual claim rate after discovery (6 to18 months)
Reduction in Annual Claim Rate
Number of Driver’s Licences Listed (last 4 years)5
Annual Reduction in Claims
Group 3 Savings Estimate

6,457
$3,833
$4,291
0.75
0.54
28%
5,746
1,225
$4,696,119

As with the accused subgroup, savings estimates for the ICAP and “08” warning list
are systematically low. Only individuals currently on the list are included, although it
is doubtlessly unduly pessimistic to assume all deterrence ends the day they are
removed from the warning list.

5

The base number for this estimate is the number of currently active warning list driver’s licences which were involved in an ICAP
claimover the past 4 years. As will be discussed below, a large number of warning list individuals are not involved in an ICAP
claim. Furthermore, some “08” warning list individuals do not have a driver’s licence.
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Group 4: “08” Warning List but not ICAP
In the last group, we considered the claiming behavior of ICAP investigated
individuals who were also listed on the FPI “08” Warning System.
Here we consider those individuals currently listed on the “08” Warning System who
were not listed as a driver on an ICAP investigated claim. Individuals can be entered
on the warning system in a variety of ways: they may have committed vendor fraud
and been discovered by PIT, they may have been discovered in a non-SIU fraud
investigation, or they may have been involved in other criminal activities known to
FPI. None of these paths would have resulted in an ICAP claim file.

Table 4A: Warning List Drivers
Number
Not in ICAP
7,805
In ICAP
6,642
Total
14,447

Percent
54%
46%
100%

Table 4A illustrates the percentages of “08” drivers who were directly involved in an
SIU investigation (in ICAP) or who were simply placed on the system because of a
suspicious in presenting a questionable claim. As displayed in Table 4A, only 46% of
all warning list drivers are listed on an ICAP claim. The table contains only
individuals whom had driver’s licences listed in the “08” Warning System and who
had at least one ICBC claim associated with their licence.
To determine deterrence effects of the “08” Warning System, we followed the same
procedures as in the previous three groups. We are interested solely in claims
reduction. If a fraudulent claim was committed by an individual on the “08” warning
list, and lead to the opening of an ICAP file, such effects would not be reflected in the
following analysis.
Because no ICAP file exists, we could not determine what claim, if any, led to the
“08” listing. Hence we used the date they were placed on the “08” Warning System
as the date for determining the before and after claims rate. Any recent suspicious
claim that may have caused the adjuster or SIU officer to place them on the “08”
system would be counted in the before period, possibly resulting in an overestimation of savings. To ensure a conservative baseline, we take a similar approach
used in all the other groups and ignore any claims that occurred in the six months
prior to the individual being placed on the “08” Warning System.
Exhibit 4 shows a claim rate of about 6% per month before being added to the “08”
Warning System. The claim rate dropped to about 4% per month after being added.
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Similar to the other preceding groups, FPI activities still had an impact on their
claiming behaviour although not as dramatic. This is to be expected as some of the
individuals may not know they are on the warning list until they present another claim.
Because these people are placed on the system because of suspicion only, many
may be just be bad drivers or live in a high crime area. The claims they present may
in fact be legitimate. Thus we still expect to have an impact on their claiming
behaviour although not to the same extent as the previous groups. Of the four
groups examined so far, the warning list group shows the most constant claim rates
both before and after.
Exhibit 4: Claim Frequency for “08” minus ICAP Driver's Licenses by Time Since First Investigation
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Table 4B presents the effects of FPI on the “08” minus ICAP group. As seen from
the table, both the annual claim rate and average claim cost dropped after they were
added to the list. The annual claim rate dropped by 285, while the average claim
cost also dropped from $4,375 to $3,641. This resulted in approximately $7.8 million
savings in claim costs for the 8,403 people listed in this group. This group accounts
for an annual reduction of nearly 1,800 claims.
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Table 4B: Effects of Investigation for “08” minus ICAP
Driver’s Licences used in determining claims rate (all “08” entries used)
Average cost per claim before discovery
Average cost per claim after discovery
Annual claim rate before discovery (-6 to –18 months)
Annual claim rate after discovery (6 to 18 months)
Reduction in Annual Claim Rate
Number of Driver’s Licences used (all “08” entries used)
Annual Reduction in Claims
Group 5 Savings Estimate
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Group 5: ICAP Family Ties
Our last group involves policies rather than individuals. Here, we are interested in the
claim rate for policies in FPI investigated claims regardless of whom the driver was.
In each ICAP file, there is normally a policy and a driver licence associated with the
claim file. The first three groups looked at the claims presented by the driver
involved in the claim. This group deals with claims presented on the policy involved
in the investigated claim. Approximately one-third of all claims attached to the
policies involved a different driver than those used in the first three groups. In
defining this group, we excluded all claims included in one of the prior groups, as well
as all FPI investigated claims themselves.
We are interested in household deterrence effects. If I am accused in a FPI
investigation, will other members of my household suddenly begin to have fewer
claims on my vehicles? The answer is yes! Deterrence spreads beyond the
investigated individuals to include others using their vehicles.
Because we were concerned with policies and not driver’s licences we were forced to
modify our estimation methods. One of the reasons for this difference is that we
track a specific vehicle that belongs to an investigated individual. The chance that
the vehicle is sold or replaced in a few years is relatively high. Therefore, time can
play a role in the pattern. Hence we need a technique that not only separates the
before and after claims, but also accounts for the role of time. Multivariate regression
technique can take two variables at the same time and separate the effects of time
on the change in claim frequency before and after. This type of analysis is also
more conservative than simply comparing the claim frequencies before and after.
We removed all claims otherwise covered in a prior group and examined only the
remaining claims within the context of policy history. A multivariate regression
equation estimated the probability of claims per month before and after discovery
while removing effects of trend and the number of policies in force.
Table 5 represents the results of the analysis. As seen, an approximate reduction of
31% is estimated for the annual claim rate. Considering an overall reduction of
1,469 claims, this represents an annual saving of $3 million due to ICAP family ties.
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Table 5: Effects of Investigation for Policies Subgroup – Family Ties
Driver’s Licences used in determining claim rate
Average cost per claim before discovery
Average cost per claim after discovery
Annual Claim rate before discovery (-6 to –18 months)
Annual Claim rate after discovery (6 to 18 months)
Reduction in Annual Claim Rate
Number of Driver’s Licences Listed
Annual Reduction in Claims
Group 4 Savings Estimate

N/A
$2,167
$2,435
N/A
N/A
31%
N/A
1,469
$3,080,493

As with the other groups the estimate is very conservative, although for different
reasons. Here, all claims on the policy were included. However, other vehicles
owned by an investigated individual but not involved in an investigated claim were
not included. Thus, if John, an accused individual, used his Chevy in a staged
accident that SIU discovered, we tracked the claims history of that Chevy. If John
also owned a Ford and Mazda, we did not track those vehicles.
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Control Group Analysis
Review of our initial findings by ICBC’s Measuring and Monitoring Committee raised
the issue of whether at least part of the attributed deterrence effects were the result
of the measurement technique and not a true reduction in claims. Several individuals
were concerned that there is a natural reduction in the likelihood of filing a new claim
after an individual makes a claim. If such an effect exists, we would have confused a
reduction that applies to the whole population with FPI deterrence. As a result
deterrence savings estimates would be inflated.
Therefore, the committee requested that a similar analysis be conducted on a control
group of random claims where claiming behavior was traced before and after the
claim.
To meet this requirement we constructed a random sample of 7,966 drivers who had
a claim in 1998. We artificially picked a claim to be the investigated claim. We then
traced their claiming behavior for up to 48 months before and after the index claim.
Exhibit 6 presents the trend found:

Exhibit 6: Claim Frequency for Random Driver's Licenses for Control Group
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The dip at –3 months is a result of the claim selection process. Some of the driver’s
licences selected had more than one claim in 1998. We tended to select the first
claim in the year as the index claim not knowing that this would create a dip. The
spike at one month appears related to the index claim. These claims are ignored any
ways when computing the annual claim rate. Overall, we find no long term trend
related to the index claim with the claim rate stable both before and after.
We performed the same financial analysis for the control group as we did for the
other groups. The results are shown in Table 6. As seen in the table, the claim rate
does not change significantly. There is a slight increase in the average claim cost
from $4,761 to $4,900 that must be due to inflation. This indicates that there may be
an approximately 3% growth in the cost of a claim between the two four year
averages.

Table 6: Control Group Index Claim Effects
Average cost per claim before discovery
Average cost per claim after discovery
Annual claim rate before discovery (-6 to –18 months)
Annual claim rate after discovery (6 to 18 months)
Reduction in Annual Claim Rate

$4,761
$4,900
0.4966
0.4962
0.08%

As can be seen, the claim rates before and after are almost identical. We had to add
two decimal places to our table even to show that minuscule effect. Therefore, there
does not appear to be a post-claim reduction in claim probability that is inflating
deterrence savings estimate.
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Section 3 - Summary
Savings Summary
In the five prior sections, we attempted to trace the ripple effects of FPI
investigations. Here we pause to look at the grand total. Table 7 merges the earlier
savings estimates into a single source.

Table 7: Summary of ICAP & “08” Deterrence
Accused ICAP Only ICAP/”08” “08” Only Policies
Average cost per claim before discovery
$5,120
$3,457
$3,833
$4,375
$2,167
Average cost per claim after discovery
$4,012
$3,683
$4,291
$3,641
$2,435
Annual claim rate before discovery
0.99
0.94
0.75
0.75
N/A
Annual claim rate after discovery
0.51
0.59
0.54
0.54
N/A
Reduction in Annual Claim Rate
48%
37%
28%
28%
31%
Number of Driver’s Licences Listed
391
4,069
5,746
8,403
N/A
Annual Reduction in Claims
186
1,428
1,225
1,792
1,469
Savings Estimate
$952,320 $4,938,181 $4,696,119 $7,837,764 $3,080,493

The table shows a total of about $21.5 million annual savings from the deterrence
effects of ICAP investigations and the “08” Warning System. One striking element of
this finding is how little of it is derived from accused individuals. Although this group
had the largest reduction in claim rate (48%) they contributed only 4.5% of the total
savings. We take this finding to mean that the primary impact of SIU investigations
does not follow directly from the proof of criminal fraud, but rather it is the indirect
effect of visible enforcement efforts.

Deterrence Savings Range
Factors that affect the deterrence savings are:
·

Reduction in Claims

·

Number of Driver’s Licenses applicable to savings in the group

·

Average Cost of each reduced claim
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The first is statistically derived, the second is the number expected to be influenced,
and the third is the hardest to determine. When we prevent a claim, what is the
proper dollar value to attribute to it? For purposes of the above discussion, we
always took the average cost of a claim before intervention. There are arguments
that can be made for using both the before and after average costs. However, it is
for the most part speculation.
The true claim cost averages can be affected by the following factors:
·

Some claims, particularly for the after average, are still open and include the
outstanding reserve. This will tend to lower the after period average.

·

Inflation is not accounted for, other than we are using a blend of up to 4 years of
claims in the before and after averages.

·

Deductibles increased in 2002, which will affect the after average.

·

Changes in the types and values of vehicles involved in claim files over time.

·

The averages will be affected by the blend of BI and MD CIT files or reasons why
people were placed on the “08” Warning System. People involved in BI fraud
tend to have higher cost claims than those involved in MD fraud.

We can speculate for people being investigated for BI fraud that we have reduced
their injury claims that must make the after average claim cost lower. However for
MD fraud, we may be preventing the less severe material damage claims such as
faked stereo losses but the more serious legitimate claims may be affected less
resulting in a higher after average claim costs.
The true extent of this argument is that there is no right or wrong answer. Savings
deterrence should not be a single number but represented by a dollar range. Taking
the minimum and maximum respectively of the before and after claim cost in each
group and recalculating the claims savings, the deterrence savings can range
between $20.0 and $22.8 million dollars.

Comments on Deterrence Savings
Our analysis shows conservatively that deterrence savings are somewhere between
$20.0 to $22.8 million dollars.
Our analysis is very conservative and the true
deterrence savings are actually higher as explained in the previous sections.
The following factors have not been considered and would increase the deterrence
savings:
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·

Other units (Licensing, ATTF, and PIT) use ICAP to track their investigation files.
As well, ICAP is also used for tracking assist and intelligence files. There are
another potential 1773 ICAP files, which have not been used in this analysis.

·

SIU officers reach a much larger audience during their investigation besides the
driver directly involved in the claim file. During their investigation, SIU officers
may also talk to friends, relatives, passengers, and co-workers. This interview or
intervention may also have an influence on their future claiming behaviour. We
do not currently monitor or collect information on these subjects. FPI should start
collecting a list of these associated driver licences and the earliest date of contact.
We suspect that these people associating with an investigated suspect may also
exhibit a higher than normal claiming pattern. If they are part of the normal
driving public, the intervention will have no effect on the before and after claim
rate.

·

People on the “08” Warning System are purged off the system several times per
year. We do not maintain lists of people purged off the “08” system but FPI
should begin to do so. Currently the analysis only looks at people who are active
on the “08” Warning System at the time of the data extraction. People who have
been dropped off the warning system over the past four years are not included.
As well, those added to the system in the last 6 months are basically ignored
since as we don’t have enough claiming experience afterwards to include them.
Those dropped have generally cleaned up their claiming behaviour. Had they
been factored into the analysis, the after claim rate would be lower, contributing to
higher savings.

·

We have based deterrence savings using the average claim rate for 6 to 18
months before and after the intervention to determine the savings. In actual fact,
looking at the diagram, the claim rate is increasing during the before period and
decreasing during the after period. This indicates that if unchecked, the actual
claim rate reduction may actually be higher.

·

Several ICAP claims do not have a driver’s licence attached to them. These
represent mostly comprehensive and special coverage claims. There are
approximately 6000 claims or 20% of the claim files ignored in this analysis.

·

Only the driver involved in the ICAP file has been used in the analysis. For most
claims, the driver is also the owner of the vehicle. For files where the owner and
driver are different, we have not included the owner in the study except possibly
in the family ties group. We also do not include injured passengers in the analysis

·

The deterrence effect can go beyond only those with criminal minds. The general
public will also use a more honest approach to reporting claims when they know
that a fair system is in effect and that they may be watched.
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Conclusion
Two separate independent studies have now been completed and each shows that
the deterrence savings due to the presence of a FPI department to be in the range of
$21 million dollars. The method used for the two studies was essentially the same
although many refinements were built into the second analysis based upon
experience gained from the first study. The method used is fairly self-explanatory
and savings are based upon ICBC data with a minimum number of assumptions. In
general, the results of the study comply with the previous work done by Quality
Planning Corporation and the findings endorse the previous approach and results.
The earlier analysis done in 1999 was discounted by 25% by the M&M Committee
for overlap with other Road Safety and Fraud programs.
The figures presented in this document are conservative, based upon actual data
with minimal assumptions, and should not be discounted further for the following
reasons:
·

There is no significant drop in the claim rate for the control group which could be
attributable to other fraud and road safety programs.

·

We have already discounted the results by taking the most conservative position
with regard to the assumptions and data.

·

We are looking at the claiming records of specific individuals rather than making
broad assumptions about groups of people. In fact, the actual savings must go
beyond the investigated claims and individuals.

·

If we are discounting $5 million for 25,000 people, what does this mean in terms
of the whole population?

·

Factors that affect the overall results, such as regression to the mean, don’t exist.
This is because the selection of ICAP or “08” listed individuals is not based solely
on their past claim history. In many cases, just one suspicious claim may put
you into one or both lists.

·

Compared to other Road Safety and FPI studies, the assumptions and factors
which could affect the outcome are minimal. As long as the procedure used is
deemed reasonable, the confidence limit is much higher compared to more
generalized studies.

Based upon the current analysis, the deterrence savings are not without bound.
Even including all the other savings that we have not measured, there is an upper
limit as to how many claims can be deterred within the current confines of FPI
staffing. Even though we are deterring claims within these two groups, ICAP and
“08”, there are always new players who wish to join the game.
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The major factors that affect the overall savings are:
·

Number of investigators

·

Actual number of potential fraud files

·

Number of ICAP files opened

·

Type of investigation – MD versus BI

·

Number of people placed on the “08” system

·

And the average cost of a claim file.

The current work force is stable now and not expected to increase in the near future.
Each officer can only handle a fixed number of files per year so the number of ICAP
files will not vary significantly. There is a transition within FPI to take on more BI files
as this is where the biggest savings are. We also have a program in place to
generate better referrals within each claim centre. Simply adding more people to the
“08” Warning System will not necessarily increase the deterrence savings. As you
add more people, it is likely that more will have similar claims records before and
after diluting the actual reduction in the annual claim rate. The average claims cost
will also likely be reduced. Hence even though you have added more people to the
group, the combination of a reduced claim rate and average claim costs may not
actually generate more savings.
Deterrence savings have been fairly stable over the past four years. There is no
need to recalculate them every year. However, there are additional areas that should
be explored if time permits.

Future Work
Although the above analysis continues to support deterrence savings in the
neighborhood of $21 million per year, there are still many interesting areas that can
be explored both from a savings perspective as well as understanding the effects of
deterrence.
Depending upon FPI and corporate interest, other research that could be pursued
include:
·

What types of claims are we deterring? Does an investigation on a BI claim file
deter future BI claims, MD claims, or both? Are we deterring the low cost MD
claims or also high valued BI claims?
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·

Is there any deterrence savings due to associated people being interviewed by an
SIU Officer?

·

How long does deterrence last? Is it more than 4 years? At what point does an
investigated driver behave similar to the general public? The approach is to look
at those investigated drivers who have driving records of equal time frames both
before and after intervention. Compare the claim rates for time periods of 1 year,
2 years, etc. Does the claim rate continue to still drop after 4 years? Do they
ever become better drivers than a random sample of the general public?

·

What are the demographics of the people involved in an ICAP file or placed on
the “08” warning system? What is the average age, sex, driving experience,
location, etc?

·

Can we obtain more complete claiming records for a driver licence? We are
currently only extracting all claims attached to a driver licence. There may be
additional claims attached to one or more policies belonging to the driver, which
we ignore. As well, they may be an injured passenger in someone else’s vehicle.
A batch program, using the same algorithm as is used in the IMS SRCH online
transaction, is required so that we can extract all claims for a list of driver licences
rather than just one driver licence at a time.

·

Is there any deterrence savings for ICAP files, such as ATTF, Licensing,
Intelligence, not used in this analysis?

·

Can we proportion the deterrence savings amongst the various FPI units?

·

Redo the analysis a year later using the same data but updating the incurred cost
to see the effects of the open claims on the after claim cost.
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EFFECTIVENESS AND BENEFIT OF THE ROAD SAFETY INITIATIVES TO 2000
Executive Summary
Several major road safety programs were introduced in B.C. during the period 1996-1998. As part of the
implementation, each was subjected to a comprehensive evaluation of short-term driver behaviour change as
well as 2-3 year crash reduction. The effectiveness of each program in reducing applicable crash types has
been estimated from the individual evaluation results and these estimates are factored-up to an overall
proportional impact on all crashes in B.C. But has this projected province-wide impact been realized in
terms of fewer ICBC claims?
In order to determine what the likely number of ICBC claims would have been in each year from 1996-on
without the safety programs, we construct models of fatal, injury and material-damage-only crash-claim
counts going back to 1979. This allows us to build-in the long-term effect of important external influences
such as vehicle population growth, travel changes, weather, vehicle design etc., and to ensure that these
factors have a likely cause-and-effect relationship with claims – not just generally coincident long-term
trends. The relative magnitude of safety program “effort” in each year is entered and the “shape” of this
function is then adjusted until the best fit, in conjunction with all other external variables, is found for the
actual recorded claim counts. The expected count, were no safety programs in place, is then found by
removing the program function from the final model. The program effect is the difference between actual
and expected counts.
Both claim reduction estimates (sum of programs and claim modeling) are converted to dollar benefits using
appropriate severities and loss development factors. The total benefit obtained from the model is then
distributed by program according to the same proportions as the first method produced. This results in a
benefit range for each individual program covering both the model- and evaluation-based results. Using this
methodology, we have arrived at the following total ultimate benefit ranges by program for the years 1996 –
2000.
Photo Radar
Targeted Traffic Enforcement
Enhanced CounterAttack
Road Improvement
Graduated Licensing
Intersection Safety Cameras

$112.7 million
$32.6 million
$94.5 million
$48.6 million
$41.9 million
$1.7 million

-

$139.6 million
$39.1 million
$116.8 million
$56.4 million
$48.2 million
$1.7 million

Because our modeling processes employ economic variables which are not available until the third quarter
of the year following their applicability, we have not been in a position to extend the results to 2001. But in
any event we have reached the limit beyond which the results of the individual program evaluations
conducted in 1997-98 cannot reliably be stretched in time. Hereafter, it will only make sense to continue the
economic modeling work which relates to the collective effectiveness of the entire program package.
In general, the results for 1996-2000 demonstrate a substantial loss reduction benefit of the road safety
programs for ICBC. That this benefit is not just a reflection of a larger geographic or jurisdictional trend is
confirmed by a comparison of fatality rates over the period 1991-2000 between B.C. and other provinces.
B.C. rates have declined twice as much since 1995 as have the rates for the rest of Canada. Over the five
years from 1996 to 2000 the B.C. road safety programs are estimated to have saved between about 220 and
330 fatal crashes together with between about 12,000 and 21,000 injury crashes for a total (gross) benefit of
between $332 million and $402 million to ICBC. The cost of implementing and maintaining these programs
has not been addressed in this document.
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EFFECTIVENESS AND BENEFIT OF THE ROAD SAFETY INITIATIVES
There are six major programs which will be considered in this report:
(i)
the photo radar program (PRP)
(ii)
the enhanced CounterAttack program (ECAP)
(iii)
the targeted traffic enforcement program (TTEP)
(iv)
the intersection camera program (ISCP)
(v)
the graduated licensing program (GLP)
(vi)
the road improvement program (RIP)
All of the above programs with the exception of GLP and ISCP commenced operation at a significant level
in 1996. The GLP was instituted in late1998; the ISCP commenced during 1999 and should be fully
operational by the middle-to-end of 2001.
Each program has an official evaluation methodology (approved by the Corporation’s Measurement &
Monitoring Committee - “M&M”, and subjected to outside scientific review by Human Factors North in
Toronto) which is designed to determine whether or not the program is effective in changing road user
behaviour and crashes or claims where it is applied. But since the programs are not applied everywhere and
they generally all primarily address the incidence of injury-producing crashes, there is no absolute way to
establish definitively the sole impact of each on claims experience at the overall provincial level. Moving
from specific program effectiveness assessments to annual province-wide benefits thus requires a number of
assumptions.
This report will first address the four programs in place during 1996 which have all produced some
measurable results which, in turn, have been reviewed by Human Factors North. The estimates of
effectiveness for individual programs are really only valid through 1998 since some of them largely depend
on time series models which are not reliably extendable very far beyond the 1996 interventions. Also, as the
programs (which all primarily addressed fatal and serious-injury crashes) became implemented on a wider
scope they became more and more integrated so that attribution of individual effects becomes problematic.
Beyond 1998 it will only be possible to make qualitative projections concerning continuation of individual
program impacts. For the remaining two programs which commenced in 1999 and are still not fully
operational, the effectiveness estimates will of necessity be very speculative.
1.

1996 to 1998 Effectiveness

1.1 Speed Reduction Programs (PRP and TTEP)
The PRP commenced in mid-to-late 1996 at a point when the TTEP was in its infancy which permitted a
more-or-less independent evaluation of the former in terms of speed and collision change during 1996-97.
This evaluation of PRP was continued through to the middle of 1998 but a major increase in scope of the
TTEP beginning in the late spring of ’98 made any further attempts to distinguish the two programs at the
provincial level impractical. But an assessment of the overall changes in speed-related crashes was made
using a discriminant function model to derive a claim-based surrogate. The model was based on a
comparison of matched claims and police-reported collisions where causal factors were listed. The 1999
report entitled “The Development of Claim-Based Surrogate Models for Drinking Driving and SpeedRelated Crashes and Their Application in Assessing the Impact of Road Safety Program Interventions” was
reviewed by both M&M and Human Factors North.
The results arrived at by modeling probable speed-related claims up to 1996 and comparing actual values to
those “expected” thereafter were:
1997 - 9.2% reduction in injury claims and 0% reduction in material-damage-only (m.d.o.)claims
1998 - 12.7% reduction in injury claims and 8% reduction in m.d.o. claims
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These reductions applied to a sample of claims over half of which were most likely caused by speed, but the
sample its self represented only a portion of all probable speed-related claims. In other words, the surrogate
measure was appropriate for assessing a proportional change in speed-related claim occurrence but not for
determining the actual counts or the numerical size of any effect. In order to convert the above percentages
into a proportion of all crash-claims we need to know what proportion of crashes are likely to be speedrelated. This can be estimated from the police collision data (TAS) by taking all police-attended crashes in
which there was either an assigned contributor of “unsafe speed” or else a pre-collision action noted which
implied loss of vehicle control (e.g. skidding). According to this “definition” about 20% of crashes could be
“speed-related”. Applying this 20% factor to the above proportional reductions gives:
1997 - 1.9% reduction in injury claims and 0% reduction in m.d.o. claims
1998 - 2.6% reduction in injury claims and 1.6% reduction in m.d.o. claims
photo radar
The above results should apply to the total effect of both PRP and TTEP. The former program (PRP) was
subjected to extensive separate evaluation with the following results (confirmed by M&M):
1996-97 - 17% reduction in daytime fatalities and 11% reduction in daytime ambulance trips
1996-98 - 20% reduction in daytime fatalities and 13% reduction in daytime ambulance trips\
These crash reduction effects were supported by concomitant reductions in mean traffic speeds of 1.3% and
just under 1% for 1996-97 and 1996-98 respectively found from covert speed loop data.
The above results applied to the first 12 and 24 months respectively following implementation of the
program in mid-1996 when ticketing commenced. The calendar year breakdown would probably have been
something like:
1996 - 8% reduction in daytime fatalities and 5% reduction in daytime ambulance trips
1997 - 18% reduction in daytime fatalities and 12% reduction in daytime ambulance trips
1998 - 22% reduction in daytime fatalities and 15% reduction in daytime ambulance trips
Using daytime fatalities and ambulance trips was intended to separate the PRP from the ECAP effect since
the latter program operated only during the late evening and nighttime. Since the daytime fatal and serious
injury crash totals represent about 60% of the daily total, the above percentages should be multiplied by 0.6
to get the effect on all fatalities and ambulance trips. But ambulance trips are characteristic of moderateserious crashes which represent at most 20% of all injury crashes (and the annual number of ambulance trips
divided by the total ultimated annual injury crash count confirms this). Thus the percentage injury reduction
related to ambulance trips needs to be multiplied by a further 0.2 in order to arrive at a reduction proportion
for all injuries (or injury crashes). These corrections give the following likely maximum PRP effect:
1996 - 4.8% reduction in fatalities and 0.6% reduction in injuries
1997 - 10.8% reduction in fatalities and 1.4% reduction in injuries
1998 - 13.2% reduction in fatalities and 1.8% reduction in injuries
However, while the operation of the PRP was specifically designed to address high-end speeders and,
therefore, more severe crashes such as those represented by ambulance attendance, it is not unreasonable to
suppose some lesser effect on minor injury events. Since a large proportion of minor injury crashes are
associated with whiplash occurrences (which tend to be rear-enders) it is likely that the effect of PRP on
these collisions would be very substantially less than the effect on serious-injury crashes. A very
conservative estimate might be 10%. Using this factor, the total injury (or injury crash) reduction
proportions could be greater than those given above by an additional 0.80 x 0.10 = 0.08; i.e. multiplied by
1.08.
We do not have estimates from the specific evaluation studies of the impact on non-injury (mdo) crashes,
but we might assume that the 1.6% found in 1998 claim surrogate analysis was, based on visibility hours of
PRP compared to TTEP, about 1/3 due to PRP - i.e. 0.5% although other evidence points to PRP being
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more effective than TTEP. Nevertheless, it can be argued that speed enforcement impacts mostly on crash
severity rather than crash incidence, in which case some fatal crashes would reduce to non-fatal injury
events and the latter would become mdo collisions. Thus we might expect the additional mdo incidents that
this would produce to cancel out any independent impact on mdo occurrence so that the net effect would be
zero. Combined with the fatal and injury crash effect estimates, this produces:
1996 - 4.8% fatal, 0.6% injury and 0.0% mdo crash reduction
1997 - 10.8% fatal, 1.5% injury and 0.0% mdo crash reduction
1998 - 13.2% fatal, 1.9% injury and 0.0% mdo crash reduction
corridor speed enforcement
Now, in considering the TTEP impact it turns out that this program was much more difficult than PRP to
evaluate owing to its later start and the fact that TTEP corridors were likely also to have photo radar activity.
The difficulty in identifying the precise location of crashes and thus being able to relate them reliably to the
program also militated against a reliable assessment of effect. However, a detailed study in 2000 of four of
the corridors was conducted using the services of a database (GIS) consulting firm which cleaned five years
of data (1995-99) and used various logic rules to assign crash claims to the routes. The results of this study
(reviewed by M&M) suggested the following effect of TTEP:
1998-99 - 3% reduction in injury claims
An earlier study (1998) using police-reported crashes on 10 of the 1997 program corridors concluded that
the TTEP was associated with a mean speed reduction of close to 3% and a crash-reduction impact of 2 fatal
crashes, 256 injury crashes and 682 m.d.o. crashes saved. This would have been equivalent to a 0.4% acrossthe-board crash reduction. M&M, however, did not endorse these results owing to methodological issues
concerning the use of police data which spanned the 1996 period when police crash reporting dropped. A
separate earlier (1999) study on a larger number of the highway corridors had found a mean speed reduction
of just under 1%. That both earlier studies found a speed reduction effect supports the level of claim effect
given above.
Since the total number of injury claims on the four highways in the 2000 study represented about 4% of all
the injury claims in B.C. for that period, and assuming that both the effect and the initial claim count level
was roughly the same for the 16 other corridors in the program (i.e. 3% effect on a 20% potential), we can
arrive at the following estimate:
1998-99 - 0.6% reduction in injury claims
Since the program was operating at a lower level in 1997 than in 1998-99, we should account for this by
reducing the likely impact. Based on enforcement hours committed, the 1997 impact should have been
slightly more than half of that for 1998 and thus we could have:
1997 - 0.4% reduction in injuries
1998 - 0.6% reduction in injuries
(we can assume no substantial impact in 1996)
The effect for 1997 derived in this manner exactly coincides with the 1997 estimate from the 1998 study.
The 1998-99 analysis was unable to address fatal crash-claim reduction, but it is not unreasonable to assume
that the ratio of fatal to injury crash reduction with TTEP should be similar to that for PRP since both
programs act to reduce speed which has an increasing impact with crash severity. For PRP the ratio of fatal
to injury crash reduction was between 7 and 8 : 1. If we use the 7:1 ratio for TTEP the possible effect
becomes:
1997 - 2.8% reduction in fatal crashes and 0.4% reduction in injury crashes
1998 - 4.2% reduction in fatal crashes and 0.6% reduction in injury crashes
As discussed earlier for PRP we will assume no net effect in reducing mdo crash-claims. We now have:
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1997 - 2.8% fatal, 0.4% injury and 0.0% mdo crash reduction
1998 - 4.2% fatal, 0.6% injury and 0.0% mdo crash reduction
1.2 Drinking Driving Programs (ECAP)
The ECAP was specifically evaluated in 1996 and again in 1998. Both evaluations were reviewed by M&M
and by Human Factors North. The claim surrogate process (described earlier for speed-related claims) was
applied to 1997 and 1998 data to obtain an estimate of the level of drinking-driving crash reduction in both
years. The 1996 and 1998 evaluation results were expressed in terms of numbers of crashes reduced:
1996 - 10 fatal and 900 injury crashes reduced
1998 - 20 fatal and 1623 injury crashes and 4,637 mdo crashes reduced
That there was likely an effect on crashes was supported by the results of roadside alcohol surveys in
conjunction with the campaigns. The number of nighttime impaired drivers in major municipalities was
reduced by 27-45%.
But the M&M Committee decided that the 1998 results as derived using the particular analysis methodology
should be halved to 10 fatal, 812 injury and 2,318 mdo crashes respectively. Using these figures, the
proportional reductions based on the average annual ultimated number of injury crash-claim events for 1996
and 1998 (see Table 3 later in this document) would have been:
1996 - 2.3% reduction in fatal crashes and 1.5% reduction in injury crashes
1998 - 2.4% reduction in fatal crashes, 1.4% reduction in injury crashes and 1.5% reduction in m.d.o.
The assumption of a low ratio of fatal to injury proportional effect (about 1.5 as compared to 7 for PRP)
arose from the belief that anti-drinking-driving programs would have most effect on occasional or situational
drinkers and little effect on hard-core drinkers who might be expected to be greatly over-involved in fatal
incidents.
The claim surrogate analysis gave the following results for drinking-driving crash-claims:
1997 - 23% reduction in injury crash-claims and 18% reduction in mdo crash-claims
1998 - 28% reduction in injury crash-claims and 19% reduction in mdo crash-claims
Since, based on TAS data, drinking-driving-related crashes represent about 11% of all reported crashes, the
above proportions can be revised to reflect all injury and mdo events as follows:
1997 - 2.5% reduction in injury crashes and 2% reduction in mdo crashes
1998 - 3% reduction in injury crashes and 2% reduction in mdo crashes
While the above results for injury crashes are somewhat similar to the proportions based on the 1996 and
1998 evaluation conclusions, they are greater than M&M was prepared to accept. The M&M decision to
accept the effect that it did for 1998 limits the potential for both 1997 and 1996 effectiveness. Since the
ECAP entailed 6,463 hours of visible enforcement in 1996, 8,690 in 1997 and 14,744 in 1998, we could
assume that the 1997 effect should have been 59% of that in 1998 and that the 1996 effect should have been
44% of 1998’s. This leaves the following:
1996 - 1.1% reduction in fatal crashes, 0.6% reduction in injury crashes, 0.5% reduction in mdo
1997 - 1.4% reduction in fatal crashes, 0.8% reduction in injury crashes, 0.7% reduction in mdo
1998 - 2.4 %reduction in fatal crashes, 1.4% reduction in injury crashes, 1.2% reduction in mdo
It should be noted here that one other drinking-driving-related program existed during the 1996-98 period.
This was the Administrative Driver Prohibition and Vehicle Impoundment Program (ADP/VI) which is
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administered through the Office of the Superintendent of Motor Vehicles. But since this program applies
only to those drivers charged with Criminal Code drinking-driving offenses and especially to those
subsequently driving with a suspended license, it has a relatively small scope when compared to the ECAP
and thus has not been considered in this report.
1.3 Road Infrastructure Programs (RIP)
The major difficulty in evaluating the RIP concerns the general lack of reliable data concerning crash
location. Location information from TAS, while by no means 100% accurate, has historically been
considerably more accessible than that from claims. But the number of police-reported crashes in TAS
reduced markedly from 1995 through 1998 as a result of a reduction in police resources. And while claim
location data are now vastly improved over the situation in 1998, the 1996-98 period represents a low point
in the utility of both TAS and claim data - especially insofar as location identification is concerned.
But for 31 intersections treated during 1998-99 a proper scientific evaluation was conducted using Bayesian
techniques as per the M&M-approved evaluation plan. In January of 2002, the M&M Committee approved a
4.7:1 benefit/cost ratio based on these results. In other words, M&M accepted benefits accruing to RIP that
could represent up to 4.7 times the cost of ICBC’s contribution to the infrastructure improvements. But this
ratio cannot reasonably be multiplied by each year’s expenditure to get an annual benefit for purposes of this
document. That would represent a self-fulfilling prophecy that would not be consistent with the manner in
which the other programs have been assessed. Accordingly, we must go back to the evaluation details to
obtain a better estimate of actual crash-reduction effect.
For the 31 locations in the evaluation, the effects of the program were judged to be: 20.6% reduction in
casualty crashes + 1.5% (95% confidence range) and 18.5% reduction in mdo crashes + 1.1%. There are no
program records which summarize the actual total number of crashes applying to all of the pre-treated
locations in each program year but a detailed review of 2 ½ pre-treatment years of crash-claim record was
conducted by the Loss Prevention Business Intelligence Unit for the 1999 treatment year. In this year, 148
locations were identified that underwent improvements as part of the RIP – 52 for which ICBC contributed
less than $3,000 and 96 for which the contribution ranged from $3,000 to $175,000. The high-contribution
locations averaged about 38 geocodeable crashes per year while the average for all locations was about 35.
This difference was not felt to be sufficient to warrant disregarding the low-contribution sites and thus all the
148 sites were included in the analysis. Geocodeability varies by region and by year and thus the average
annual crash rates had to be adjusted to reflect the differential impact of unassigned claims. Since the main
geocodeability difference by region is between the LM/FV and the rest of BC, the 148 locations were
divided into these two geographic groupings and the average annual crash rate per site for each of the two
groups was divided by the pertinant geocode rate for 1999 (0.665 for LM/FV and 0.326 for the remainder).
The estimate of total crashes per location per year thus obtained was:
Fatal
Injury
Mdo

0.07
14.39
41.08

Knowing the number of intersections treated per year and assuming the that above average pre-fix crash
levels and treatment effects apply to all years, we can arrive at an estimate of the likely impact. In doing this,
we will assume the lower 95% interval effect (20.6%-1.5% = 19.1% for casualty crashes and 18.5%-1.1% =
17.4% for mdo crashes). So now we have the following annual number of crashes saved due to treatments in
a given year:
199619971998-

61 sites(0.07fat x 0.191), 61(14.4inj x 0.191), 61(41.1mdo x 0.174) = 1 fat, 168 inj and 436 mdo
56 sites(0.07fat x 0.191), 56(14.4inj x 0.191), 56(41.1mdo x 0.174) = 1 fat, 154 inj and 400 mdo
78 sites(0.07fat x 0.191), 78(14.4inj x 0.191), 78(41.1mdo x 0.174) = 1 fat, 215 inj and 558 mdo
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But the effects of the treatments (which are usually not completed until late in the program year) are not
experienced until the following year and M&M has also adopted a convention of considering only two years
of benefit per location. Thus the above numbers translate into the following effects by year:
1996 - 0 fatal, 0 injury and 0 mdo crashes saved (1994 + 1995)
1997 - 1 fatal, 168 injury and 436 mdo crashes saved (1995 + 1996)
1998 - 2 fatal, 322 injury and 836 mdo crashes saved (1996 + 1997)
To get the proportion of all crashes in the province that the above reductions represent, we can divide by the
number of relevant crashes in each year for all B.C. as obtained from the Business Information Warehouse.
1996 - 0.0% fatal, 0.0% injury and 0.0% mdo crash reduction
1997 - 0.2% fatal, 0.3% injury and 0.2% mdo crash reduction
1998 - 0.5% fatal, 0.6% injury and 0.4% mdo crash reduction
2.

1999 to 2000 Effectiveness

2.1 Speed Reduction Programs (PRP and TTEP)
As already mentioned, our ability to assess directly the impacts of specific programs after 1998 is very
limited. The method which must be adopted is an inferential one, meaning that the 1998 benefits will be
considered to continue on an annual basis unless there is compelling evidence from on-going behavioural
measures to suggest that the programs are losing impact.
photo radar
Monitoring of the speeds at photo radar (PRP) sites from 1996 to 2000 shows that mean speed is still down
from pre-program levels and has shown no sign of increasing. Similarly, the 85th percentile speed and the
proportion of vehicles exceeding the speed limit have continued to decrease, although this effect is leveling
off. However, an examination of the monitoring results from the covert speed loops which are not connected
with PRP enforcement locations indicates that both mean speeds and the proportion of vehicles speeding
(especially those at 16+ km/h over the limit) have been rising since 1998. This rise was not very noticeable
through 1999 but by 2000 it had become significant. The trends are shown in the table below.
Results of Speed Loop Data Review (April, 2002)
Mean Speed
Proportion > SL
Proportion > (SL+15)
Speed 1995 1999 2000
Min.
1995 1999 2000 min. 1995 1999 2000 Min.
Limit Avg. avg. avg. (in yr.) Avg. avg. Avg. (in yr.) Avg. avg. Avg. (in yr.)
(km/h) (km/h) (km/h) (km/h) (km/h) (km/h) (km/h) (km/h) (km/h) (km/h) (km/h) (km/h) (km/h)
50

64.9

67.1

67.7 64.9 (95)

97.0

97.0

97.0 97.0(95)

52.4

52.4

60

61.8

62.3

63.2 61.8 (95)

60.0

60.1

64.0 57.0(97)

7.3

6.1

6.8 5.8 (98)

80

89.0

85.4

85.2 85.2 (00)

90.6

73.6

73.0 72.8(00)

21.0

11.5

11.5 11.5(99)

100

105.2

103.3

103.9 103.1(98)

72.5

65.7

67.6 65.1(98)

15.2

8.1

9.7 7.7 (98)

110

109.6

108.8

110.0 108.0(97)

54.0

45.2

49.6 43.3(98)

74.8

68.3

70.2

Average # of speeders per 100 vehs:

7.9

6.2

20.8

16.8

52.4 52.4(95)

7.9 4.8 (98)
17.7

The 1999 average number of speeders is 1.039 times the minimum value. Thus we can assume that the
program impact during 1999 was still close to maximum. Looking at the individual driver behaviour
measure of exceeding the speed limit (>SL), we find that the number of speeders per 100 vehicles decreased
by an average of 6.5 between 1995 and 1999 but by 2000 the decrease from 1995 was only 4.6. Thus it
could be said that the 2000 effect was about 71% of the 1999 effect. Similarly, using the high-level speeders
(SL+15), the average number decreased by 4.0 from 1995 to 1999 but by 2000 the decrease from 1995 was
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only 3.1. This would suggest that the 2000 effect was only about 77% of the 1999 effect. Combining both
speeder categories indicates that the 2000 effect should be about 74% of 1999.
The question arising from the above analysis is: “what does this mean for safety?”. Unfortunately the
literature offers no categorical answer. But since, in general, both mean speeds and proportion of vehicles
speeding (meaning an increase in speed variance) have increased from 1999 to 2000 it is not unreasonable to
assume that the safety benefit of the PRP should have also decreased by a similar proportion. It should also
be mentioned that the number of visible hours of police enforcement in 2000 reduced somewhat (about 8%)
over the high point achieved in 1998-99. So for 1999 we will assume an effectiveness level equal to that for
1998 but for 2000 the effectiveness should be 74% of the 1998 level.
1999 - 13.2% fatal, 1.9% injury and 0.4% m.d.o. crash reduction
2000 - 9.8% fatal, 1.4% injury and 0.3% m.d.o. crash reduction
(these reductions are still related to pre-program or “expected” crash levels)
corridor speed enforcement
The speed loop evidence presented above applies equally to TTEP as to PRP. And as with PRP the visible
enforcement hours associated with TTEP decreased a little from 1999 to 2000 (although 1999 was a small
amount higher than 1998). So it makes sense to assume a similar effectiveness for 1999 as for 1998 and to
apply a 74% factor to the 1998 impact in order to estimate what should apply for 2000.
1999 - 4.2% fatal, 0.6% injury and 0.4% mdo crash reduction
2000 - 3.1% fatal, 0.4% injury and 0.3% mdo crash reduction
2.2 Drinking Driving Programs (ECAP)
For the same reason as with the speed enforcement programs (i.e. confounded effects) there has been no
attempt to assess the independent impact of the ECAP since 1998. There is some evidence from TAS data
that the proportion of injured drivers assigned alcohol by police as a crash-contributing factor has reduced
from 1998 to 2000-2001 (11.9% down to 11.7%) but this change is not substantial. There was also not much
of a change in the level of enforcement effort between 1998 and 2000. 1999 and 2000 visible enforcement
hours were both only 3% above the 1998 level.
Therefore, it would seem reasonable to continue to assume the 1998 effectiveness of ECAP through 2000.
1999 - 2.4% reduction in fatal, 1.4% reduction in injury and 1.2% reduction in mdo crashes
2000 - 2.4% reduction in fatal, 1.4% reduction in injury and 1.2% reduction in mdo crashes
2.3 Road Infrastructure Programs (RIP)
The same methodology used for the 1996-97 effectiveness estimation can be applied to the 1999 and 2000
program. With 129 and 314 intersections treated in 1999 and 2000 respectively, the effects are:
1999- 129 sites(0.07fat x 0.191), 129(14.4inj x 0.191), 129(41.1mdo x 0.174) = 2 fat, 355 inj and 922 mdo
2000- 314 sites(0.07fat x 0.191), 314(14.4inj x 0.191), 314(41.1mdo x 0.174) = 4 fat, 864 inj and 2246 mdo
As for 1996-1998, the above costs can be converted to the assumed effectiveness below:
1999 - 3 fatal, 490 injury and 1272 mdo crashes saved (1997 + 1998)
2000 - 4 fatal, 677 injury and 1758 mdo crashes saved (1998 + 1999)
This translates to the following proportion of total crashes by year
1999 - 0.7% of fatal, 0.8% of injury and 0.6% of mdo crashes saved
2000 - 1.0% of fatal, 1.2% of injury and 0.9% of mdo crashes saved
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2.4 Driver Licensing Programs (GLP)
The GLP was implemented in August of 1998. There was a comprehensive evaluation plan developed at the
time of program design and this plan was reviewed and approved by M&M. The first phase of the evaluation
(examining safety effects up to 14 months after implementation) has recently been completed. The principal
finding so far is that the effects are mainly limited to the learner period. Based on this, an estimate of the
impact of GLP for 1999 and 2000 has been made, taking into account the changing proportions of age and
gender of the novice driver population and also the changing size of this population. For example, the advent
of GLP in the summer of 1998 was preceded by a large “surge” in learner license applications from new
drivers (especially young males) trying to avoid the program. Thus the remaining GLP population that year
was substantially lower than pre-GLP levels. Thereafter the GLP population has increased somewhat and
may make it back close to where it was previously (including the age/sex breakdown) by 2003.
The most recent estimates of GLP effects and benefits were approved by M&M on March 7, 2002. These
estimates gave a reduction of 4.8 fatal crashes, 577 injury crashes and 1,191 mdo crashes for 1999, and 3.5
fatal crashes, 923 injury crashes and 1,376 mdo crashes for 2000. The effects given below reflect these
numbers as a proportion of a base level which is taken as the average for the overall B.C. driving population
during the years 1996-1998 (about 420 fatal, 58,000 injury and 200,000 mdo from the BIW).
1999 - 1.2% reduction in fatal, 1.0% reduction in injury and 0.6% reduction in mdo crashes
2000 - 0.9% reduction in fatal, 1.6% reduction in injury and 0.7% reduction in mdo crashes
There are no impacts assumed for Aug.-Dec.’98 due to the pre-August “surge effect mentioned above.
One issue with the GLP evaluation which must be addressed here has to do with specific crash severities of
participants. Since, for GLP, the precise crashes occurring to the beginning drivers both before and after
program implementation can be retrieved from the BIW, it is possible to obtain a crash cost savings directly.
When this is done it turns out that the average severity of year-2000 crashes involving the 1999 beginner
group was markedly higher than the pre-GLP severity and this negated a substantial part of the benefit which
should have accrued from the crash-claim count reduction given above. But to use the reduced benefit
directly in this document would not be consistent with the manner in which we have necessarily had to treat
the other programs (i.e. estimating a crash reduction and then applying an average severity value from the
BIW for the year in question). So the decision has been made to proceed with GLP as though the precise
severities were unknown and use the overall average severities by year from the BIW as is documented later
in this report. This seems justifiable for GLP since the number of claims involved in giving the high actual
severities for the 1999 learner group in 2000 is only a couple of hundred. One or two low-probability
extreme events could account for all the effect.
2.5 Dangerous Driving Enforcement (ISCP)
The ISCP commenced operation at a partial level in 1999 with full implementation of all 30 cameras slated
at 120 instrumented locations by the end of 2001. A comprehensive evaluation plan was developed which
was vetted by Human Factors North and approved by the M&M Committee. The original estimate of
individual camera effect for program planning purposes was a 17% reduction in traffic collisions per
location as a result of general violation deterrence. The 30 cameras will be rotated among the 120 locations
in a covert manner so as to produce (as far as possible) maximum impact at all locations.
However, the extent to which the hoped-for effect materializes is a direct function of driver reaction to the
cameras. Experience in other jurisdictions and with similar types of enforcement technology suggests that
after an initial “novelty effect” the impact may be expected to reduce somewhat. Publicity regarding charge
levels and the capability of drivers easily to avoid the instrumented sites will both be influential.
A small study undertaken in late 2000 at ISCP locations in Kamloops and Kelowna found that immediately
after implementation the incidence of red-light running at the intersections decreased by 60% - a highly
statistically significant result. But by 6 months following activation, red-light running had rebounded to 82%
of its pre-program level. The remaining apparent 18% effect was not statistically significant. The Interim
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Post-Implementation Evaluation report was approved by M&M on March 27, 2002. This report compared
the results at seven treatment sites with those at seven matched comparison sites without ISCs. When the
proportional effects at the comparison sites are subtracted from those at the treatment locations there is an
implied 36% reduction in red-light violations, a 26% reduction in all violations and a 16% reduction in
severe and turning/crossing conflicts associated with the ISCs. Based on the relationship found between such
conflicts and ICBC injury-producing crash-claims, this apparent conflict reduction (if real) could imply an
8% reduction in casualty crashes.
This reduction would relate to the “expected” number of crashes per location. Of the locations now
operating , only a few have readily available prior crash-claim counts. These data indicate a pre-program
collision level of 53 per location per year but the high-volume Lower Mainland sites are not included in the
eight. Based on two years of crash-claim data for 54 potential program sites identified during 2000
(including the eight just mentioned plus several major Lower Mainland intersections), an average count of
88 per year can be calculated. The fourteen Lower Mainland intersections in the Interim Evaluation averaged
0.1 fatal crash-claims, 36 injury crash-claims and 95 mdo crash-claims per year each. This amounted to 131
total crashes per year per location but it would probably be more representative of the full, province-wide
program to use the 88 figure. This would mean 0.1 fatal, 24 injury and 64 mdo crashes per year per location.
Now, based on the implementation dates for each of the 120 intersections in the program, the following
number of “camera-year” (one installation operating for one whole year) equivalents can be calculated:
1999 - 2; this means 0.2 fatal, 48 injury and 128 mdo crashes, times 8%.
2000 - 28; this means 2.8 fatal, 672 injury and 1,792 mdo crashes times 8%.
In terms of the number of crash-claims incurred in 1998-99, we can arrive at the following approximate
proportional effect on provincial totals:
1999 - 0.004% of fatal, 0.006% of injury and 0.005% of mdo crashes saved
2000 - 0.013% of fatal, 0.089% of injury and 0.069% of mdo crashes saved
3.

Total Effect on Crashes by Year

Taking all of the above estimated program effects, the following year-by-year summary is obtained:
Table 1
Percent of all Crash-Claims Reduced per Year
Safety
Pgm.

1996
Fat.

inj.

1997
Mdo

fat.

Inj.

1998
Mdo

fat.

inj.

1999
Mdo

fat.

inj.

2000
mdo

Fat.

inj.

Mdo

PRP
TTEP
ECAP
RIP
GLP
ISCP

4.8
0.0
1.1
0.0
0.0
0.0

0.6
0.0
0.6
0.0
0.0
0.0

0.0 10.8
0.0 2.8
0.5 1.4
0.0 0.2
0.0 0.0
0.0 0.0

1.5
0.4
0.8
0.3
0.0
0.0

0.0 13.2
0.0 4.2
0.7 2.4
0.2 0.5
0.0 0.0
0.0 0.0

1.9
0.6
1.4
0.6
0.0
0.0

0.0 13.2
0.0 4.2
1.2 2.4
0.4 0.7
0.0 1.2
0.0 0.0

1.9
0.6
1.4
0.8
1.0
0.0

0.0
0.0
1.2
0.6
0.6
0.0

9.8
3.1
2.4
1.0
0.9
0.0

1.4
0.4
1.4
1.2
1.6
0.1

0.0
0.0
1.2
0.9
0.7
0.1

ALL

5.9

1.2

0.5 15.2

3.0

0.9 20.3

4.5

1.6 21.7

5.7

2.4 17.2

6.1

2.9

(note that in 1997 and 1998 the injury claim proportion totals for PRP and TTEP together are compatible
with the numbers derived separately from the speed-related claim surrogate process)
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4.

Benefit Associated with the Road Safety Programs

The estimated program effects listed above conceptually refer to changes measured against an otherwise
“expected” level of crash occurrence. In some cases we have had to assume in calculating these estimated
effects that the pre-program period of 1993-95 constituted this “base-line” level of expectation, but in
arriving at a program cost saving we must allow for the possibility that post-1996 trends would not likely
have been flat even in the absence of road safety and claims operations initiatives. The only way to
investigate this possibility, and also to identify how much total claim reduction can actually be identified
from examining documented claim experience, is to model claim counts over an extended historical period
and either superimpose the program interventions beginning in 1996 or project the pre-program trends
beyond 1996.
Inputting a program intervention effect into the model is the most direct and statistically-accepted way to
estimate the impact of the road safety initiatives because the coefficient assigned to the intervention by the
modeling process defines the size of the program effect. The nature or “shape’ of the intervention must first
be assumed and this assumption can then be modified based on the results of the model in “predicting” the
last year of actual data. Since the three major programs early on were enforcement-related, and driver
awareness depended on the number of hours of visible enforcement, we can use this information to define
how the interventions were implemented – at least during 1996-98. All three began at a relatively low level
of visible hours in 1996 (about 20,000) with hours increasing through 1997 (about 60,000) to 1998 (about
90,000).
In 1999, however, GLP commenced in earnest with over 50,000 new licensees in the program. This would
imply an increased overall road safety program presence, although the notion of “visibility hours” cannot be
applied to GLP in the same manner as with the direct enforcement interventions. In 2000, GLP remained
steady but now we had RIP investments increasing substantially together with about 25% of the ISC
locations active. On the other hand, 2000 also saw a decrease in speed enforcement which, based on the
speed loop evidence, could have had important consequences. So 1999 should probably be represented by a
higher program exposure than1998, but it is unclear what to assume for 2000.
The best way to decide what the final shape of the net intervention should look like is to adjust it so as to
produce the optimum model fit to the data. This was the procedure adopted using a number of iterations of
the process described in the following paragraphs. The final shape that best fit the casualty claim data is
shown below. A description of the entire modeling process follows.

relative exposure units

Shape of Road Safety Intervention Effort - 1995 to 2000
14
12
10
8
6
4
2
0
1995

assumed relevance to
casualty-producing
crashes

1996

1997

1998

1999

2000

In order to account for both short and longer-term cyclical effects and possibly recurring outside influences,
a long time series was required. Since crash-claim event counts are only available from 1993-on, it was
necessary to employ crash-related claim file counts as a unit of analysis. While not an exact match, such
counts approximate the number of vehicles involved in crashes and a documented relationship exists from
1993 to 1999 between these counts and the number of crash-claim events for each of the fatal, injury and
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mdo event categories. The modeling process employed monthly crash-related claims (those involving KOLs
indicative of collision occurrence) from loss-years 1979 to 1999. Since only counts were used, the 15month development time prior to data extraction would have been adequate for stabilization purposes. It was
decided to employ all claims including those closed without payment (CWP) so as to minimize any prior
impact of the 1992 Minimum-No-Damage program.
A number of exogenous variables were investigated in addition to the auto-regressive time series effect. The
external factors which were found to be statistically or practically significant in the injury claim model were:
estimated monthly vehicle-km of travel (based on gasoline sales for roadway use and federal government
estimates of the B.C. fleet fuel economy in each year); weather (based on the amount and type of
precipitation in the Lower Mainland area where over half of all crashes in the province occur); the frequency
of week-end and holiday days by month (representative of exposure quality – e.g. more high-speed highway
travel and drinking-driving); and the number of vehicle licenses issued (representative of the growth in
mobility opportunity, even though economic and social changes will impact how this translates to driving
exposure quantity and quality represented by two of the other factors). The model developed in this way and
including the 1996 intervention previously described accounted for over 97% of the pre-2000 claim count
variance and “predicted” the 2000 actual claim counts very accurately (the differences between actual and
predicted monthly counts were not individually or collectively significant).
External factors found to be statistically significant in the fatal claim model were: estimated vehicle-km of
travel; the frequency week-end and holiday days; the average minimum daily temperature; the proportion of
the driving population less than 26 years of age; and the use/availability of occupant restraints (this factor
combines the utilization of available seat belts reported in provincial surveys and the increase in the number
of vehicles in the population since 1990 which were equipped with airbags). The fatal claim counts were
aggregated on a quarterly rather than a monthly basis in order to add more stability to the time series since
the monthly fatal claim counts were very small. The general shape of the 1996 safety program intervention
was assumed to be the same as that used for the injury claim model but this was found to produce forecasts
of quarterly claims which were clearly too high (resulting in apparent program effects which were
excessive). Owing to the inherently greater instability of the fatal as compared to injury claim data, this
model only explained about 76% of the fatal claim variance and this may have accounted for part of the
difficulty . But the assumption that the shape of the intervention should be the same for fatal as for injury
claim outcomes may also be problematic. Since there was not time to investigate this fully before the
deadline for production of this report, the assessment of safety program impact on fatal claims was
calculated using the model containing the intervention assumption but using the lower 95% confidence
values for the difference between actual and expected claims. This results in lower (more conservative)
effectiveness estimates.
Using the above methodologies produced the following estimates of overall crash-claim count reduction due
to all programs (including presumably additional claim procedure initiatives such as fraud detection etc.)
since 1996:
Table 2
Overall Crash-Claim File Reduction Estimates from Time Series & Econometric Modeling
fatal claims:
1996
1997
1998
1999
2000
injury claims:
1996
1997
1998
1999
2000

-

2.6% reduction from expected, resulting in a saving of 12 claims
8.4% reduction from expected, resulting in a saving of 33 claims
12.4% reduction from expected, resulting in a saving of 49 claims
16.4% reduction from expected, resulting in a saving of 63 claims
13.3% reduction from expected, resulting in a saving of 52 claims

-

1.1% reduction from expected, resulting in a saving of 1,123 claims
5.9% reduction from expected, resulting in a saving of 5,684 claims
8.6% reduction from expected, resulting in a saving of 8,435 claims
11.2% reduction from expected, resulting in a saving of 11,002 claims
9.8% reduction from expected, resulting in a saving of 8,985 claims
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A provisional model for material-damage-only (mdo) claims was also developed using essentially the same
external variables as for the injury model described above (the only change being that precipitation was
replaced by snow). However, we inserted a somewhat different program function in order to be consistent
with the assumptions made in interpreting the individual program evaluation results. The first two years of
road safety program activity (1997 and 1998) consisted largely of the speed enforcement initiatives which
were not expected to have much impact on mdo crash occurrence. Thus the program intervention shape for
the mdo model was assumed to be simple step function commencing at January, 1998.
The expectations for mdo crash savings are certainly less than for injury crash savings but, based on the
earlier estimates of individual program effects for ECAP, RIP, ISC and GLP, it would seem logical that
there should be some for these programs at least. But it is possible that these mdo impacts might not show up
on the ICBC “bottom line”. In fact, the mdo modeling results suggested an overall effect for the road safety
programs which was in the direction of increasing claims but which was not statistically significant when
considered in conjunction with all the other variables. Therefore, the only justifiable interpretation is that no
effect of the road safety programs on mdo claims could be found. The overall model explained a reasonably
substantial proportion of the mdo claim variance (92%) but the inclusion of the safety programs did not
improve the fit significantly.
A logical reason why mdo crash counts might not decrease much even though injury crash counts do, relates
to the nature of the major speed-related road safety programs which should have a disproportional impact by
crash severity. That is, they are designed to have a greater impact on serious injury crashes than on minor
injury crashes and probably relatively little impact on mdo crashes. But when we “save” a fatal or serious
injury crash through such programs, rather than disappearing entirely as an event it most probably would
become a moderate injury crash instead. The amount saved for such an event would therefore only be the
difference between the value of a fatal/serious injury crash and a moderate one. Such a “cascade” effect
should continue with moderate injury crashes becoming minor injury ones and minor injury crashes
becoming mdo events. In the final analysis the increase in mdo crashes due to cascading minor injury
collisions would more or less cancel any reduction in mdo incidence at the “bottom end” due to the
programs. The number and severity of fatal, severe injury, minor injury and mdo crash-claim events
including CWPs were calculated in April, 2002 by the Corporate Controller’s office with LDFs supplied
from Corporate Actuarial. The intermediate category of “moderate injury” was estimated subsequently based
on work done in 2001 and such that the overall weighted claim counts and severities were consistent with
the totals provided by year. The “cascaded” value of a fatal crash is simply the difference between a fatal
and a moderate injury crash severity. To arrive at the cascaded value of an injury crash we take the
proportion of events at each of the three levels and multiply each by the severity difference between this
level and the one immediately below. Adding these products produces a weighted average dollar figure for
all injury crashes. The crash-claim incident counts and severities are set-out below.
Table 3
Crash-Claim Counts and Severities by Type of Crash

Type
Fatal
ser.inj.
mod.inj.
min.inj.
Mdo

1996
1997
1998
1999
2000
Count Severity Count Severity Count severity Count Severity Count Severity
437

$204,907

419

$197,569

417

$237,121

406

$182,251

398

$288,079

1,530

$305,094

1,517

$319,166

1,453

$336,354

1,222

9,202

$51,167

8,308

$53,679

8,521

$54,258

7,850

$387,761

967

$442,986

$59,537

6,176

49,313

$8,195

47,972

$8,527

48,383

$8,245

$70,255

48,890

$8,898

48,616

$10,649

197,680

$1,482

199,404

$1,533

197,923

$1,514

200,393

$1,515

201,601

$1,631

So we assume that both fatal and serious injury crashes will devolve into moderate injury crashes, moderate
injury crashes devolve into minor injury crashes and minor injury crashes devolve into m.d.o. events as
described above for the PRP and TTEP. The other programs are assigned full fatal and injury crash costs on
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the assumption that these events would have been totally eliminated. The fact that we have assumed a low
but existing level of mdo claim reduction for the individual program effects (and sum thereof) while not
including any mdo model effects may be viewed as inconsistent. However, we are dealing with a range of
estimates produced by two different methodologies and ultimately the “truth” will lie somewhere inbetween.
Table 4 gives the values associated with crash reduction under the two conditions: elimination and cascade.
¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾
Table 4
Crash-Claim Values Based on Crash Elimination and Cascade Assumptions
¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾
Fatal Crashes
Fatal Crashes
Injury Crashes
Injury Crashes
(eliminated)
(cascaded)
(eliminated)
(cascaded)
1996
$204,907
$153,740
$22,346
$18,569
1997
$197,569
$143,890
$23,171
$19,264
1998
$237,121
$182,863
$23,133
$19,323
1999
$182,251
$122,714
$23,744
$20,006
2000
$288,079
$217,824
$24,749
$20,929
¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾
Now, returning to Table 1 in Section 3, and using the crash counts by year (Table 3) together with the
cascaded crash reduction values (Table 4) for PRP and TTEP but using the eliminated crash values for all
other programs, we can arrive at the following benefits by program by year (Table 5):
Table 5
Estimated Benefits Associated with Individual Program Effects
Pgm.
PRP
TTEP

1996
$9.9 million
$0.00
(81%fat, 50%inj)

ECAP
RIP
GLP
ISCP
All

1997
$23.2 million
$6.1 million
(89%fat, 63%inj)

1998
$31.5 million
$10.0 million
(86%fat, 56%inj)

1999
$28.6 million
$9.1 million
(80%fat, 44%inj)

2000
$24.8 million
$7.4 million
(75%fat, 30%inj)

$10.5 million
$0.0 million
$0.00
$0.00

$14.0 million
$4.8 million
$0.00
$0.00

$24.9 million
$9.8 million
$0.00
$0.00

$24.7 million
$13.3 million
$16.5 million
$0.00

$26.0
$20.7
$25.4
$1.7

million
million
million
million

$20.4 million

$48.1 million

$76.2 million

$92.2 million

$106.0 million

Using the proportions of total yearly crash-claim saving (calculated from Table 1 and shown in Table 5
above) for which the cascaded fatal and injury crash values apply, we can calculate net fatal and injury crash
costs using weighted averages of PRP/TTEP vs. all other programs by year. These net values can be applied
to the modeling results (i.e. the overall claim reduction below expected levels).
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¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾
Table 6
Net Crash-Claim Values to be Applied to Reductions from Model Expected Levels
¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾
Fatal Crashes
Fatal Crashes Fatal Crashes Inj.Crashes
Inj.Crashes
Inj.Crashes
(eliminated)
(cascaded)
(net)
(eliminated)
(cascaded)
(net)
prop. value
prop. value
prop. value
prop. value
1996 0.19 $204,907 0.81 $153,740 $163,462
0.50 $22,346 0.50 $18,569 $20,458
1997 0.11 $197,569 0.89 $143,890 $149,795
0.37 $23,171 0.63 $19,264 $20,710
1998 0.14 $237,121 0.86 $182,863 $190,459
0.44 $23,133 0.56 $19,323 $20,999
1999 0.20 $182,251 0.80 $122,714 $134,621
0.56 $23,744 0.44 $20,006 $22,099
2000 0.25 $288,079 0.75 $217,824 $235,388
0.70 $24,749 0.30 $20,929 $23,603
¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾
Now, converting the claim count reductions from Table 2 into crash-claim event reductions (using the ratio
of claim incidents to claim file counts from the Business Information Warehouse) and then multiplying by
the applicable claim incident reduction net values shown above (Table 6) gives:
¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾
Table 7
Crash-Claim Reduction Benefits from the Modeling Exercise
¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾
Fatal
Injury
Mdo
Total
1996
$2.0 million
$13.7 million
$0.0 million
$15.7 million
1997
$5.1 million
$69.8 million
$0.0 million
$74.9 million
1998
$9.7 million
$103.7 million
$0.0 million
$113.4 million
1999
$8.8 million
$141.7 million
$0.0 million
$150.5 million
2000
$12.4 million
$122.4 million
$0.0 million
$134.8 million
¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾
It is important to realize that these estimated cost savings have fairly large confidence limits surrounding
them. They are still the most likely estimates from the models but their probability distribution is such that
we are 95% certain only that the estimates lie somewhere between just over zero and under about twice the
above levels. The principal reason for such wide confidence levels is that the claim count model employed a
logarithmic transformation in order to improve the fit. Translating the confidence interval for log of claim
count back into one for the claim count itself produces a large range. This range can, however, be reduced
somewhat by lowering our standard for “confidence” to 90% although the range will still be from about 16%
to 190% of the above estimates.
But a portion of these annual estimated cost savings must be set aside for claim and auto crime programs
independent of the six road safety initiatives specifically addressed in this report. These savings have been
assessed by the individual claim project managers and reviewed by M&M Committee. The best estimates of
such program benefits are as follows, where only programs which could produce a crash-claim count
deterrence (incl. CWPs) have been included:
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¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾
Table 8
Estimates of Annual Claim Program Crash Reduction Benefits
¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾
1996
1997
1998
1999
2000
Fraud (deterrence)
Hit-and-run

$6.2 million
0.0

$12.6 million
0.0

$15.0 million
$11.5 million

$15.0 million
$11.5 million

$15.0 million
$11.5 million

TOTAL
$6.2 million
$12.6 million
$26.5 million
$26.5 million
$26.5 million
¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾
If all such “actual” savings documented by Fraud Programs (year-end 2001) and approved by M&M are
subtracted from the above total savings by year we have:
¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾
Table 9
Net Safety Program Benefits Based on Crash-Claim Modeling
¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾
Total Savings
Claim Program Savings
Net Savings for Safety Pgms.
1996
$15.7 million
$6.2 million
$9.5 million
1997
$74.9 million
$12.6 million
$62.3 million
1998
$113.4 million
$26.5 million
$86.9 million
1999
$150.5 million
$26.5 million
$124.0 million
2000
$134.8 million
$26.5 million
$108.3 million
¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾
Comparing the net total savings by year given above (Table 9) which were derived from the modeling
process with those previously calculated based on the sum of the individual program benefits (Table 5), we
have:
Model-Based
1996
1997
1998
1999
2000

$9.5 million
$62.3 million
$86.9 million
$124.0 million
$108.3 million

Sum of Programs
$20.4 million
$48.1 million
$76.2 million
$92.2 million
$106.0 million

We can use the above figures to define a range of road safety program annual benefits. If the model-based
benefits are allotted to the individual programs in the same proportion within each year as the other benefit
estimates, the following ranges result:
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¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾
Table 10
Range of Estimated Annual Benefits for the Road Safety Programs
¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾
1996
1997
1998
1999
2000
($million)
($million)
($million)
($million)
($million)
PRP
4.6 - 9.9
23.2 - 30.0
31.5 - 35.9
28.6 - 38.5
24.8 - 25.3
TTEP
6.1 - 7.9
10.0 - 11.4
9.1 - 12.2
7.4 - 7.6
ECAP
4.9 - 10.5
14.0 - 18.1
24.9 - 28.4
24.7 - 33.2
26.0 - 26.6
RIP
4.8 - 6.2
9.8 - 11.2
13.3 - 17.9
20.7 - 21.1
GLP
16.5 - 22.2
25.4 - 26.0
ISCP
1.7 - 1.7
¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾¾
The above estimated benefits indicate that all programs have likely achieved substantial benefits. Both TTEP
and ECAP show increasing benefits from 1996 to 1998/9 consistent with the increase in scope for these two
programs. The slight decrease from 1999 to 2000 for ECAP is probably not of much practical significance.
The relatively substantial drop in both PRP and TTEP benefit after 1998/9, however, may be rationalized in
terms of the increasing familiarization of drivers to deployment practices and a reduction in deployment
itself.
The above estimated benefits are relatively consistent with those which have been estimated previously,
although PRP is somewhat lower. The “best estimate” for PRP based on earlier models was judged to be
about $34 million per year for all years from 1996 to 2000. Table 11 above would suggest for PRP an
average of $23 - $28 million per annum over this same period.
Finally, the 2000 benefit for GLP as calculated in a manner consistent with that for the other programs
comes out to about $25 million. When the actual crash costs are accumulated directly from the specifically
relevant claims on the BIW, a net saving of only about $13 million for that year can be found. As mentioned
earlier, this is a result of a high average severity associated with a small group of year-2000 claims involving
1999 beginning drivers which substantially reduces the overall value of the crash reduction effect. It is too
early to say whether or not this increased average claim severity between first and second year of driving is
real or whether it is just an artifact of small sample sizes. But for now it must be recognized that the actual
GLP benefit might be less than the $25 million shown above. Of course this same possibility might apply to
any or all of the other programs (either a greater or a lesser benefit) but for most we cannot identify
specifically relevant claims as we can for GLP.
5. Number of Casualties Saved by the Programs
In order to put the estimated dollar savings into perspective, it is important to go back and look at the more
personal side of the equation – the lives saved and injuries prevented. Table 1 showed the proportional
reductions in crashes by type based on the individual evaluation results. To get the number of crashes saved
we simply need to multiply each percentage by the appropriate crash counts in Table 3. For the model
estimates, the number of claims saved in Table 2 must be multiplied by the appropriate proportion of
incidents to claim files. For fatal events, the annual proportions increase from 1.0000 in 1996 to 1.0102 in
2000 while for injury events the proportions go down from 0.5974 to 0.5772.
Comparing the two estimates, we find that consistently the modeling process gives lower fatal crash
estimates but higher injury crash estimates than does the sum of individual program evaluations. Of course,
had we chosen to use the mean fatal claim reductions instead of the lower 95% confidence limit values, the
model results would have been substantially higher here as well. The range of total road safety program
casualty savings by year (as calculated using the above methodology) is given below.
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Year
1996
1997
1998
1999
2000
6.

Fatal Crashes
Saved
12 to 26
34 to 64
51 to 85
66 to 88
53 to 68

Injury Crashes
Saved
671 to 721
1,734 to 3,372
2,626 to 4,940
3,304 to 6,410
3,401 to 5,186

Comparison with Other Jurisdictions

Because of differences in the definition of injuries and in the availability of complete injury crash data from
other provinces, the only reliable comparison measure between B.C. and the rest of Canada is represented by
fatalities. Similarly, due to differences between definitions of active DLs and licensed/registered vehicles by
province the most reliable denominator for a rate calculation is the total population.
Comparisons of B.C. crash fatalities per population with those of other provinces indicate that the change in
the road safety picture reflected in the forgoing analysis, and which commenced in 1996, did indeed suggest
some experience unique to B.C. Prior to 1996, fatality rates for youths (aged 13-21 as defined by ICBC’s
secondary school and university programs) and adults (22+) in B.C. were substantially above those for the
rest of Canada (see Figures 1 and 2 below). Comparing the five years prior to road safety program
implementation (1991-1995) with the five years following (1996-2000) shows that the B.C. youth fatality
rate decreased by 35% (2.69 avg. down to 1.74 avg.) and the adult fatality rate decreased by 27% (1.50 to
1.10). For the rest of Canada the decreases were only 15% (1.86 to 1.59) and 13% (1.28 to 1.12)
respectively.
While the fatality rate for children (ages 12 and under) fluctuates widely for B.C. by year owing to the small
numbers involved, it is evident from Figure 3 that, beginning in 1996, the B.C. rate is consistently below that
for the rest of the country.
A number of other provinces had road safety efforts in place over the 1991-2000 data period and the
principle external influences of population demographics and macro economic climate were relatively
similar for all. So the fatality rate comparisons would seem to confirm that the specific suite of road safety
programs enacted between 1996 and 1998 in B.C. were effective in reducing crash risk and consequences.

Peter Cooper
Performance Analysis Services
June, 2002
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FIGURE 1: Fatally Injured Youths Aged 13-21:
Rate per 10,000 Population in Age Group
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FIGURE 2: Fatally Injured Adults Aged > 21: Rate
per 10,000 Population in Age Group
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FIGURE 3: Fatally Injured Children Aged <= 12:
Rate per 10,000 Population in Age Group
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Traffic Safety Management and Educational Programs
Summary of Expenditures
Program Name
Enforcement Support
Engineering
Road Safety Education
Research & Administration
Other Education
Auto Crime Prevention
Total Traffic Safety Management and
Educational Programs

1997
28,315
4,246
8,926
326
2,067
43,880

1998
25,386
8,211
19,651
2,941
7,008
2,180
65,377

1999
40,600
8,156
18,668
4,053
9,898
3,366
84,741

2000
35,678
12,036
19,771
2,840
6,759
2,690
79,774
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