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2016 General Rate Application

October 19, 2015 Undertaking #12 Attachment
Manitoba m
Public Insurance !
TERMS OF REFERENCE
PROVINCIAL ROAD SAFETY COMMITTEE
September 2015

1.0 INTRODUCTION

In the November 2014 Throne Speech, Government committed to the creation of a Road Safety
Committee to “ensure that principles of road safety are integrated in all aspects of transportation

policy”.

Manitoba will benefit from a strategic and holistic apz{r(qaéhl;o road fety through the establishment of
a Provincial Road Safety Committee. This will facilitate‘prioritization of road safety issues, foster greater
cooperation and collaboration among stakeholder ‘and focus resources t axnmlze results.

1.1 Issue

Motor vehicle-related fatalities and se ipus injuries on publkfg:'-ldways have declmed Significantly in
Manitoba over the last two decades. Th Se ad safety improvgments have been achieved despite
increases in the overall population count, er,g)f reglsterevcﬁxhjdes, and licensed drivers on
Manitoba roadways over the same perlod

Despite clear declines yf‘(‘ otor velicle- related sualti f:"th'é gal and societal costs of collisions,
injuries and fatalities qutmue tob jgmflcant QlliSions have various cost components, including
property damage, eme eqy respon e services, m "', ical services, legal services, travel delay, workplace
productlwty losses, etc. /

The socléfa"l costs of ceﬂg?ons |n I Initoba are estj\wted at $6.4 million per fatality and $133,000 per
: {o the number fatalltles/mJurles the societal costs of trafflc

domestic prot
fatalities.

2.0 OBIJECTIVES

The objective of the Provincial Road Safety Committee is to enhance road safety and reduce the number
and severity of collisions as well as the number of collision injuries and fatalities in Manitoba by:

e Synthesizing efforts in:

o Engineering and infrastructure
Roadway operations
Enforcement and legal systems
Education and awareness
Vehicle safety

0O 0O 0 0
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* Fostering coordination and collaboration between the various departments and agencies
involved in road safety

¢ Promoting road safety in a strategic, concerted way
* Ensuring road safety issues are identified and prioritized
* Better allocating limited resources to those areas in greatest need of intervention

The purpose of the Committee is not to redefine legislative mandates for participating organizations and
logical areas of accountability stemming from those mandates. Rather, the Committee will guide a more
strategic and holistic approach to addressing road safety issues in. Manitoba through stakeholder
engagement, cooperation, and collaboration. g R

3.0 DELIVERABLES

The Provincial Road Safety Committee’s primary deliverable will be a comprehensive Road Safety Plan
for Manitoba. The Road Safety Plan will establish a gundlng framework through which road safety
activities will be undertaken and prlorltles, targets and tlmelmes identified.

Manitoba’s Road Safety Plan will follow the patlonal Road Safety Strategy 2015 model, and will seek to
accelerate current downward trending in the" rate—base?i ‘number of fa‘talltles and serious injuries on
provincial and municipal'roadways. Overall per‘f rmance will be, measured in annual fatalities and
serious injuries per bllllon kilometres traveled, per vehiclEs reglstered and per population or licenced
drivers. Most of these m‘etrlcs are alréady tracked via the annual Traffic Collision Statistics Report
prepared by Manitoba Pub'hclnsurance h

4.0 CQMMI'ITEE STRU@‘JRE

Road safety issues are complex in nature and involve a variety of stakeholders from a wide cross-section
of organlzatlons Qnd agencies. The Provincial Road Safety Committee will act as an umbrella
organization to foc‘us the expertlse and resources of participating organizations and agencies to achieve
mutually agreed upon goals. Over ‘the long-term, these activities will form the basis of a well-integrated
and comprehensive road safety. p1an for Manitoba, while respecting the individual mandates and
accountabilities of participating agencies.

4.1 Committee Leadership
The Provincial Road Safety Committee will be co-chaired by Manitoba Infrastructure and Transportation

(MIT) and Manitoba Public Insurance, both of which have joint and complementary legislative mandates
to pursue road safety improvements.
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MIT’s mandate extends to overall responsibility for Manitoba’s Highway Traffic Act, engineering and
infrastructure, and roadway operations, as well as overall transportation policy and regulatory oversight
of Manitoba’s commercial motor carriers. Manitoba Public Insurance’s road safety mandate is
addressed under Sections 6(1) and 6(2) of The Manitoba Public Insurance Corporation Act and as
Administrator of The Drivers and Vehicles Act.

4.2 Committee Levels

The Provincial Road Safety Committee will be structured in a way that ensures its ability to develop
guiding policy, identify key priorities, and provide strategic direction, while maintaining the ability to
conduct research and analysis to inform the development of interventions and programming by
participating agencies.

To achieve this outcome, the Committee will be organized with a three-tiered structure featuring:
1. Road Safety Leadership Committee to pﬂfpvide strategic direction and establish priorities.
S -

2. Technical Oversight Council to coordmate efforts, manage deliverables, provide direction and
support to working groups, et(i‘ ~

3. Issue specific Working Groups to conduct résearch, |dentrfy options, and develop suggestions for
interventions and programming to“qddress key priorities.

Q\%

! The Technical Oversight Council will require its own Terms of Reference to guide its activities, establish reporting
requirements, identity members, etc.
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Figure 1: organizational model for the Road Safety Committee
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Members of the Road Safety Leadership Committee will be as follows:

Organization

Representative

Manitoba Infrastructure
and Transportation

(Co-Chair)
Assistant Deputy Minister, Motor Carrier and Transportation Policy Divisions

Assistant Deputy Minister, Engineering and Operations

Manitoba Public
Insurance

(Co-Chair) 2
Vice President, Business Development and Communications and Chief
Product Officer i

Manitoba Justice

Executive Director, Policy Development and Analysis

Manitoba Health,
Healthy Living and
Seniors

Assistant Deputy Minister, Healthy Living and Seniors -
. \-
.‘ B

Manitoba Association of
Chiefs of Police

N .
~ -

Representatii’ie‘ T

~

#

Manitoba Education
and Advanced Learn?‘ng :

‘Direttor, Educatlom dmm15tfa‘tnon$emces '

d
e

‘c.
R

\,_ e

Manitoba Infrastructure and. Transpénatlon will prmhde a secretary to the Road Safety Leadership
Commlttee to coerdmate and §‘upport the‘Commlttee's‘ actlvmes, prepare reporting documents for
governinent act as a liaison between the Commrttee and the Technical Oversight Council, etc.

\

s&.

Members of the Technical Overslght Cougal may include senior representatives from the following
government ﬂgpartments and orgamzatlon"s

Manitoba Justice*

CAA Manitoba

Manitoba Infrastructure apd Transportation
Manitoba Publlg Insurancé

Manitoba Health, Healthy Living and Seniors

Association of Manitoba Municipalities

Royal Canadian Mounted Police

Winnipeg Police Service

Public Works representatives from selected Manitoba cities, including Winnipeg
University of Manitoba Transport Institute or Faculty of Civil Engineering

SAFE Roads Manitoba
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Committee-sponsored Working Groups will comprise a variety of other road safety agencies,
stakeholders, and interest groups that are established to examine specific road safety issues and
priorities as directed by the Technical Oversight Council. Road safety stakeholders may include, but are
not necessarily limited to:

Government departments and Crown Corporations
Law Enforcement Agencies

Regional Health Authorities

Municipal Authorities

Assembly of Manitoba Chiefs

Manitoba Metis Federation

MADD Canada

Bike Winnipeg

IMPACT

Manitoba Trucking Association

Manitoba Heavy Construction Association
Manitoba Association of School Superinténdents
Universities and Colleges
Research Institutes

5.0 RESOURCES

Participating organizatio.nsf/ageg_cies_ will provi‘d\gi_n-kindaﬁontrj_bqtiqns to support activities of the
Provincial Road Safety’‘Committeé..Examples of'iQ-ki,nd’ contributions include expertise, person hours,
meeting space, and admjnistrative stpport. A

\ H

6.0 ROLES AND RESPONSIBILITIE
g "s_.‘—’if Y ‘ \"‘
The Road Safety Leadershi'b*qdmmitte"e,‘will provide overall direction and oversight to the Technical
Oversightféyncil. The Leadership Comniittee will also be responsible for liaising with government,
reporting on a‘tgiivities and achi;vgments oi""the Provincial Road Safety Committee, and securing
government supbq‘g;t for, and approval of the Committees’ overall strategic approach, priorities, targets

and timelines.
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Other Provinces

A new vision for improving road safety in Canada was approved by the Council of Ministers Responsible for Highway
and Transportation Safety in 2000. Canada’s Road Safety Vision (RSV) 2010 is a national undertaking, under the
auspices of the Canadian Council of Motor Transport Administrators (CCMTA), to make Canada’s roads the safest in
the world. It emphasizes a range of initiatives that focus on road users, roadways and motor vehicles. The goals of
RSV 2010 are to:

* Raise public awareness of road safety issues;

* Improve communication, cooperation and collaboration among safety agencies;
* Enhance enforcement measures; and

* Improve national collision data quality and collection.

The national target for RSV 2010 calls for a decrease of 30 per cent in the average number of road users killed or
seriously injured during the years 2008-2010 as compared to 1996-2001.

A number of sub-targets have also been established to help achieve this 30 per cent decrease in casualties. They
include an increase in the proper use of seatbelts and child restraint systems. Sub-targets have also been established
for the reduction of casualties resulting from the non-use of restraint systems, drinking and driving, speed and
intersection-related crashes, high-risk driver behaviours, casualties on rural roads and crashes involving young drivers,
riders and commercial carriers.

The initiatives outlined in RSV 2010 provide a roadmap for identifying and dealing with the key road safety issues
facing the different Canadian jurisdictions. Saskatchewan and the other Canadian jurisdictions are committed to the
objectives of RSV 2010 and are working on implementing the relevant road safety initiatives to help meet the national
targets.

A National Collision Database (NCDB) has been set up and is maintained by Transport Canada for collision analysis
and the monitoring of these targets.

A complete listing of targets and the action plan of the RSV 2010 are available from Transport Canada, Collision
statistics and further information may be obtained by calling Transport Canada toll free at 1-800-333-0371 or
checking their website at www.tc.gc.ca/roadsafety.
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L . Figure 12.1 Figure 12.2
Total Collisions and Casualities 2005 Casualty Rates Per
in Canada Casualty  Victims  Victims Billion Vehicle Kilometres
Year Collisions Killed Injured 1000.0 16.0
1979 178,832 5863 256,225
1980 184,302 5461 262,977 200.0 L 14.0
1981 183,643 5,383 161,176
1982 160,376 4169 225717 800.0
1983 160,623 4,216 224,297 - 12,0
1984 168,801 4,120 237,455 700.0 -
1985 183,478 4,364 259,189
1986 187,563 4,068 264,481 600.0 - 100
1987 196,966 4,286 280,575 - 8
1988 193,704 4154 278618 £ gogq IF g0 2
1989 196,246 4,246 284,937 = ' Tg
1990 181,960 3,963 262,680 - b
400.0 - f
1991 173,921 3,600 249,217 i 6.0
1992 172,713 3,501 249,821 500.0 5
1993 171,227 3,615 247,588
1994 169,649 3,263 245,110 a7 4.0
1995 167,044 3,351 241,935 200.0 - :
1996 158,990 3,091 230,890 A 20
1997 152,765 3,064 221,349 100.0 - :
1998 151,026 2,949 217,803 i :
1999 153,746 2,985 222,551 0.0 ks e R e by e e e B Rt Bl B Bl |
2000 158,569 2,927 227,458 T m o g £ £ £ 80 £
2001 154,268 2,781 221,121 = * = co=zga<n g 5 =
2002 159,667 2,931 227,983 FZAInjuries —e— Fatalities
2003 156,904 2,766 222,455
2004 151,437 2,725 212,523
2005 151,731 2,923 210,629
1997 - 2005/2006 Seatbelt Use in Canada by Province/T erritory Figure 12.3
(9 of All Occupants Wearing Seatbelts In Light-Duty Vehicles*)
2004/ 2005/
Province 1997 1998 1999 2000 2001 2002 2003 2005 2006
Newfoundland 92.4 86.4 82.9 927 92.1 86.3 82.5 87 87.2
Prince Edward Island 82.6 82.7 88.5 85.7 86.7 76.7 78.1 81.4 88.2
Nova Scotia 87.1 88.5 86.6 86.5 88.0 90.5 89.4 B8.7 91.0
New Brunswick 86.5 87.9 85.9 91.5 91.4 90.6 88.8 85.9 87.2
Quebec 91.7 92.3 93 91.4 89 91.2 93.3 90.9 91.1
Ontario 89.2 89.1 91.0 91.7 92.5 85.1 86.5 92.1 92.1
Manitoba 84.8 84.4 85.3 84.2 82.3 80.8 85.3 92.1 91.3
Saskatchewan 91.7 89.7 88.2 90.0 91.7 85.7 85.9 93.7 92,9
Alberta 83.7 82.4 89.3 87.2 84.9 77.3 84.9 82.9 83.4
British Columbia 89.4 89.7 89.2 88.7 90.8 79.7 83.2 916 91.7
Yukon 83.4 82.1 82.1 79.3 78.1 53.9 85.1 81.5 86.9
Northwest Territories 64.3 52.6 61.1 60.7 62.7 771 77.3 75.1 80.2
Nunavut NA NA NA NA 13.4 22.9 21.8 NA NA
Canada 88.9 88.7 90.1 90.1 89.9 85.0 87.4 90.5 90.8
* Light-duty vehicles include passenger cars, passenger vans and light trucks
Source of Information: Transport Canada Survey of Seatbelt Use in Canada. Surveys were conducted in urban areas from 1994 to 2001 and in rural
areas in 2002. Beginning in 2003 the survey results are an estimate of both urban and rural areas over a two-year period.
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Additional information specific to other provinces or Canada may be obtained from the respective province or Transport

Canada. A list of TAIS contacts in each jurisdiction is listed below.

Paula Manning

Maintenance Div., Dept. of Transportation and Works.
Govt. of Newfoundland and Labrador

6th Fl., Confederation Bidg West

St. John's, NEWFOUNDLAND

A1B 4J6

Phone: 709-729-5358

Fax: 709-729-6934

E-mail: ManningP@gov.nl.ca

Figure 12.4
Paul J. Smith
Road Safety Engineer
Transportation & Public Works
4th Floor, Johnson Bldg, 1672 Granville St
Halifax, NOVA SCOTIA
B3J 2N2
Phone: 902-424-3134
Fax: 902-424-0571
E-mail: smithpj@gov.ns.ca

Cathy O’Shea

Maintenance and Traffic Branch

Dept. of Transportation

P.0. Box 6000, King's Place 2nd Floor
Fredricton, NEW BRUNSWICK

E3B 5H1

Phone: 506-453-2213

Fax: 506-457-7278

E-mail: Cathy.Q’SHEA@gnb.ca

Audrey Mayhew

Highway Safety and Information Technology
Dept. of Transp. & Public Works

P.0. Box 2000

Charlottetown, PRINCE EDWARD ISLAND
C1A 7N8

Phone: 902-368-5214

Fax: 902-368-6269

E-mail: ammayhew@gov.pe.ca

Femand Pichette

Societe de I'assurance automobile du Quebec
333, boul. Jean-Lesage, N.6.4

Quebec, QUEBEC

G1K 8.J6

Phone: 418-528-4074

Fax: 418-646-1003

E-mail: fernand.pichette@saaq.gouv.qc.ca

Cristina llas

Ministry of Transportation

Bidg A, Rm 212, 1201 Wilson Ave.
Downsview, ONTARIO

M3M 18

Phone: 416-235-3407

Fax: 416-235-3633

E-mail: Cristina.llas@ontario.ca

Darlene Romani

Senior Research Analyst

Driver and Vehicle Licencing
1075 Portage Avenue, Box 6300
Winnipeg, MANITOBA

R3C 4A4

Phone: 204-985-1877

Fax: 204-954-5397

E-mail: dromani@mpi.mb.ca

Dwight McNaughton

Traffic Safety Program Evaluation,
Auto Fund Div., SGI

4th Floor, 2260-11th Avenue
Regina, SASKATCHEWAN

S4P 2N7

Phone: 306-775-6668

Fax: 306-352-3154

E-mail: dmcnaughton@sgi.sk.ca

Liz Owens

Alberta Transp. Safety Branch
Main Floor, Twin Atria Building
4999 - 98th Avenue
Edmonton, ALBERTA

T6B 2X3

Phone: 780-427-6775

Fax: 780-422-3682

E-mail: liz.owens@gov.ab.ca

Wayne Meckle

Analysis and Evaluation Specialist
Insurance Corporation of British Columbia
910 Government Street

Victoria, BRITISH COLUMBIA

V8W 3Y8

Phone: 250-414-7925

Fax: 250-978-8025

E-mail: wayne.meckle®icbe.com

Kelley Merilees-Keppel

Manager, Driver and Vehicle Licensing Programs
4510 Franklin Ave. P.0. Box 1320

Yellowknife, NORTHWEST TERRITORIES

X1A 2L9

Phone: 867-920-8915

Fax: 867-873-0288

E-mail: kelley._merilees-keppel@gov.nt.ca

Sherilyn Gattie

Yukon Community and Transportation Ser.
P.0. Box 2703

Whitehorse, YUKON

Y1A 2C6

Phone: 867-667-8217

Fax: 867-393-6220

E-mail: sgattie@gov.yk.ca

Aline Chouinard

Chief, Evaluation & Data Systems
Transport Canada - Road Safety, ASFCC
330 Sparks Street, Tower ‘C’

Ottawa, ONTARIO

K1A ON5

Phone: 673-998-1941

Fax: 613-990-2912

E-mail: mcculb@tc.ge.ca

Rosie Nuliayok

Community Government and Transportation
Government of Nunavut

P.O Box 207, (NCC Building)

Gjoa Haven, NUNAVUT

XOB 1J0

Phone: 867-360-461

Fax: 867-360-4619

E-mail: rnuliayok@gov.nu.ca
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. . . Table 12.1 Figure 12.1
Collisions and Casualities in Canada
Casualty Victims Victims

Year Collisions  Killed  Injured 2006 casua"v Rates per

e 183,643 5383 161,176 Billion Vehicle Kilometres

1982 160,376 4,169 225717

1983 160,623 4,216 224,297 1000.0 30.0
1984 168801 4,120 237,455

1985 183,478 4,364 250,189 900.0

1986 187,563 4,068 264,481 19250
1987 196,966 4,283 280,605 800.0

1988 193704 4,154 278,820

1989 196,246 4,238 285,178 700.0 1 200
1990 181,960 3,963 262,680 :
1991 173921 3690 249,217 600.0 - "
1992 172713 3501 249,823 @ : 2
1993 171227 3615 247584 5 500.0 - g 150 F
1994 169,640 3,263 245110 £ . - =
1995 167,044 3,351 241,935 400.0 :

1996 156,645 3,062 227,320 : 2 10.0
1997 150,155 3,083 217,403 300.0 114

1998 148,188 2,911 213,304 5

1999 151,295 2,984 218,437 200.0 + A 50
2000 155,842 2,927 222,830 :

2001 151,393 2,776 216,441 100.0

2002 156444 2,932 222,706 :

2003 152960 2,768 216,089 0.0 x o s g 8 g 5 0.0
2004 147,686 2,722 206,232 £ =z &§ = &§ i

2005 148,162 2,905 204,751

2006 147,360 2,889 199,336 EZiEd Injuries —€— Fatalities

2007 Not Available

1998 - 2006/2007 Seatbelt Use in Canada by Province/Territory Table 12.2

(% of All Occupants Wearing Seatbelts In Light-Duty Vehicles*)
2004/ 2005/ 2006/

Province 1998 1999 2000 2001 2002 2003 2005 2006 2007
Newfoundland 86.4 82.9 92.7 92.1 86.3 82.5 87 87.2 86.5
Prince Edward island 82.7 88.5 85.7 86.7 76.7 78.1 81.4 88.2 97.9
Nova Scotia 88.5 86.6 86.5 88.0 90.5 89.4 88.7 91.0 92.2
New Brunswick 87.9 85.9 91.5 914 90.6 88.8 85.9 8§7.2 91.5
Quebec 92.3 93 91.4 B89 91.2 93.3 90.9 91.1 93

Ontario 89.1 91.0 91.7 92.5 85.1 86.5 921 92.1 92.8
Manitoba 84.4 853 842 823 808 853 921 913 891
[saskatchewan . 87 882 9 WT ¢ 88 937 @8 935
Alberta 824 89.3 87.2 84.9 77.3 84.9 82.9 83.4 88.9
British Columbia 89.7 89.2 88.7 90.8 79.7 83.2 91.6 91.7 94.8
Yukon 82.1 82.1 79.3 78.1 53.9 85.1 815 86.9 829
Northwest Territories 52.6 61.1 60.7 62.7 771 77.3 75.1 80.2 88.0
Nunavut NA NA NA 13.4 229 218 NA NA NA

Canada 88.7 90.1 90.1 89.9 85.0 874 90.5 80.8 925

* Light-duty vehicles include passenger cars, passenger vans and light trucks.

Source of Information: Transport Canada Survey of Seatbelt Use in Canada. Surveys were conducted in urban areas from 1994 to
2001 and in rurals areas in 2002. Beginning in 2003 the survey resuits are an estimate of both urban and rural areas over a two-year
period.
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Table 12.1 Figure 12.1

Collisions and Casualities in Canada

Casualty Victims Victims
Year Collisions  Killed Injured 2007 Casualty Rates Per
1982 160,376 4,169 225717 Billion Vehicle Kilometres
1983 160,623 4,216 224,297
1984 168,801 4,120 237,455 800.0 16.0
1985 183,478 4,364 259,189
1986 187,563 4,068 264,481
1987 196,966 4,283 280,605 700.0 14.0
1988 193,704 4,154 278,820
1989 196,246 4,238 285,178 600.0 12.0
1990 181,960 3,963 262,680
1991 173,921 3,690 249,217
1902 172713 3,501 249,823 500.0 “fr 10.0
1993 171,227 3,615 247,594 1l 2
1994 169,649 3,268 245110 -2 400.0 g0 =
1995 167,044 3351 241,935 2 : 5
1996 156,645 3,062 227,320 e
1997 150,155 3,033 217,403 300.0
1998 148,188 2,911 213,304 A EIEIE
1999 151,295 2,984 218,437 HIGIEIEINIRIRIRIE IR
2000 155842 2,927 222,830 200.0 IIEIEIBIRIRIEIBIEIE 4.0
2001 151,393 2,776 216,441 AL >
2002 156,444 2,032 222,706 1000 THHHHHHHHHHHHY L 2.0
2003 152,960 2,768 216,089 b ; -,
2004 147,686 2,722 206,232 SIRIEIEIRIIRIBIRIBIEIEIE]S
2005 148,162 2,905 204,751 0.0 v'ﬁ'w'm'g'E'c'x'"'o‘x' '='= 0.0
2006 145,118 2,895 199,966 Sozz3606 8 3!' Zo> g 28
2007 140,939 2,767 194,177
2008 Not Available C—3Injuries —#— Fatalities
2009 Not Available
1999 - 2007/2008 Seatbelt Use in Canada by Province/Territory Table 12.2

(% of All Occupants Wearing Seatbelts In Light-Duty Vehicles*)
2004/ 2005/ 2006/ 2007/

Province 1999 2000 2001 2002 2003 2005 2006 2007 2008
Newfoundland 82.9 92.7 92.1 86.3 825 87 87.2 86.5 NA
Prince Edward Island 88.5 85.7 86.7 76.7 78.1 814 88.2 97.9 NA
Nova Scotia 86.6 86.5 88 90.5 89.4 88.7 91.0 92.2 NA
New Brunswick 85.9 91.5 914 90.86 88.8 85.9 87.2 95 NA
Quebec 93 91.4 89.0 91.2 93.3 90.9 91.1 93 NA
Ontario 91.0 91.7 92.5 85.1 92.1 92.1 92.8 NA
M?_"“?P? 85.3 8@..2 sgs §Q.§ 92.1 913 891 NA
Beskatchewan 82 800 817 857 987 $29 @35 NA
Albert 89.3 87.2 84.9 77.3 82.9 83.4 88.9 NA
British Columbia 89.2 88.7 90.8 79.7 83.2 91.6 91.7 94.8 NA
Yukon 82.1 79.3 78.1 53.9 85.1 81.5 86.9 82.9 NA
Northwest Territories 61.1 60.7 62.7 77.1 77.3 75.1 80.2 88.0 NA
Nunavut NA NA 13.4 22.9 21.8 NA NA NA NA
Canada 80.1 90.1 89.9 85.0 87.4 90.5 90.8 92.5 NA

* Light-duty vehicles include passenger cars, passenger vans and light trucks.

Source of Information: Transport Canada Survey of Seatbelt Use in Canada. Surveys were conducted in urban areas from 1994 to
2001 and in rurals areas in 2002. Beginning in 2003 the survey results are an estimate of both urban and rural areas over a two-
year period.
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Table 12.1 Figure 12.1
Collisions and Casualities in Canada
Casualty Victims Victims

Year Collisions _ Killed  Injured 2009 Casualty Rates Per

1983 160,623 4,216 224,297 Blllion Vehicle Kilometres

1984 168,801 4,120 237,455

1985 183,478 4,364 259,189 1600.0 70.0
1986 187,563 4,068 264,481

1987 196,966 4,283 280,605 I

1988 193,704 4,154 278,820 1400.0 T 60.0
1989 196,246 4,238 285,178 1”

1990 181,960 3,963 262,680 1200.0 3

1991 173921 3,690 249,217 4 t 50.0
1992 172713 3501 249,823 i

1993 171,227 3,615 247,594 1000.0

1994 169,649 3,263 245,110 g 400 @
1995 167,044 3351 241935 2 800.0 E
1996 156645 3082 227520 2 - : £
1997 150,155 8,083 217,408 Al + 300 &
1998 148,188 2911 213304 600.0 ) SR H

1999 151,295 2,984 218,437 Al [ OB : A1

2000 155,842 2927 222830 Ak q - 200
2001 151,383 2776 216,441 400.0 pit: Sk

2002 156,444 2932 222706 HE :

2003 152,960 2,768 216,089 200.0 3 4 10.0
2004 147,686 2,722 206,232 L

2005 148,162 2905 204,751 -

2006 145130 2,884 199,994 0.0 kbl kg, e 0.0
2007 141,094 2761 192,762 E w22 g E é E g O x E =) g

2008 129,816 2,419 176,433

2009 125,208 2209 172883 E=injuries —<e— Fatalitles

2010 Not Available

1999 - 2009/2010 Seatbelt Use in Canada by Province/T: erritory Table 12,2

(% of All Occupants Wearing Seatbelts In Light-Duty Vehicles*)
2004/ 2005/ 2006/ 2009/

Province 1999 2000 2001 2002 2003 2005 2006 2007 2010
Newfoundiand 82.9 927 921 86.3 825 87 87.2 86.5 23.1
Prince Edward Island 88.5 85.7 86.7 76.7 78.1 814 88.2 97.9 89.7
Nova Scotia 86.6 86.5 88 90.5 89.4 88.7 91.0 92.2 90.1
New Brunswick 85.9 91.5 91.4 90.6 88.8 85.9 87.2 M5 948
Quebec 93 91.4 B89.0 91.2 93.3 90.9 911 93.0 96.0
Ontario 91.0 91.7 925 B85.1 86.5 921 92.1 92.8 96.0
Manitoba 85.3 84.2 823 808 853 921 91.3 89.1 93.8
skatchewal 882 900 817 887 883 837 99 85 9Ba
89.3 87.2 84.9 77.3 84.9 82.9 83.4 88.9 92.0
British Columbia 89.2 88.7 90.8 79.7 83.2 91.6 91.7 94.8 96.9
Yukon 82.1 79.3 78.1 53.9 85.1 81.5 86.9 82.9 78.1
Northwest Territories 61.1 60.7 62.7 77.1 77.3 75.1 80.2 88.0 84.9
Nunavut NA NA 13.4 229 21.8 NA NA NA NA
Canada 90.1 90.1 89.9 85.0 87.4 90.5 90.8 925 95.3

*Light-duty vehicles include passenger cars, passenger vans and light trucks

Source of Information: Transport Canada Survey of Seatbelt Use in Canada. Surveys were conducted in urban areas from 1894 to 2001
and in rurals areas in 2002. Beginning in 2003 the survey results are an estimate of both urban and rural areas over a two-year period.
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) . Table121 Figure 12.1
Collisions and Casualities in Canada

Casualty Victims Victims

Year Collisions  Killed Injured 2010 Casualty Rates Per

1984 168,801 4,120 237,455 Billion Vehicle Kilometres

1985 183,478 4,364 259,189

1986 187,563 4,068 264,481 1400.0 70.0
1987 196,966 4,283 280,605

1988 193,704 4,154 278,820

1989 196,246 4,238 285,178 1200.0

1990 181,960 3,963 262,680

1991 173,921 3,600 249,217

1992 172,713 3,501 248,823 1000.0

1993 171,227 3615 247,504

1994 169,649 3,263 245110

1995 167,044 3,351 241,935 @ 800.0 - 40.0 3
1996 156,645 3062 227,320 .2 =
1997 150,155 3,033 217,403 E. %
1998 148,188 2,911 213,304 = 600.0 — 30.0 w
1999 151,295 2,984 218,437

2000 155,842 2927 222,830

2001 151,383 2,776 216,441 400.0 20.0
2002 156,444 2,932 222,706

2003 152,960 2,768 216,089 3

2004 147,686 2,722 206,232 200.0 - 10.0
2005 148,162 2,905 204,751 3

2006 145,130 2,884 199,994

2007 141,004 2,761 192,762 0.0 — ‘;’ m—:o"_ =x o == 0.0
2008 120,816 2,419 176,433 g &=z 36 S 5 Smo> E 38

2009 125203 2,209 172,883

2010 125,141 2,000 123,141 C==ZInjuries —e— Fatalities

2011 Not Available

1999 - 2009/2010 Seatbelt Use in Canada by Province/Terrltory Table 12.2

(% of All Occupants Wearing Seatbelts In Light-Duty Vehicles*)
2004/ 2005/ 2006/ 2009/

Province 1999 2000 2001 2002 2003 2005 2006 2007 2010
Newfoundland 82.9 927 92.1 863 82.5 87 87.2 86.5 93.1
Prince Edward Island 88.5 85.7 86.7 76.7 78.1 814 88.2 97.9 89.7
Nova Scotia 86.6 86.5 88 90.5 894 88.7 910 92.2 90.1
New Brunswick 85.9 915 91.4 Q0.6 88.8 B85.9 87.2 91.6 94.8
Quebec 93 M4 89.0 g1.2 93.3 90.9 91.1 93.0 96.0
Ontario 91.0 91.7 925 85.1 86.5 92.1 92.1 92.8 96.0
Manitoba 853 842 808 83 921 913 891 938
Baskaichewan 882 900 857 88 937 ®28 935 968
Alberta 89.3 87.2 773 84.9 82.9 83.4 88.9 92.0
British Columbia 89.2 88.7 79.7 83.2 91.6 91.7 94.8 96.9
Yukon 82.1 79.3 53.9 85.1 81.5 86.9 82.9 78.1
Northwest Territories 61.1 60.7 774 77.3 75.1 80.2 88.0 84.9
Nunavut NA NA 229 21.8 NA NA NA NA
Canada 90.1 90.1 85.0 874 90.5 90.8 92.5 95.3

“Light-duty vehicles include passenger cars, passenger vans and light trucks

Source of Information: Transport Canada Survey of Seatbelt Use in Canada. Surveys were conducted in urban areas from 1994
t0 2001 and in rural areas in 2002. Beginning in 2003 the survey results are an estimate of both urban and rural areas over a
two-year period.
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. . . Table 12.1 Figure 12.1
Collisions and Casualities in Canada
Casualty Victims Victims

Year Collisions Killed Injured 2011 Casualty Rates Per

Ll 168,801 4,120 237,455 Billion Vehicle Kilometres

1985 183,478 4,364 259,189

1986 187,563 4,068 264,481 1200.0 60.0
1987 196,966 4,283 280,605

1988 193704 4154 278,820

1989 196,246 4,238 285,178

1990 181,960 3,963 262,680 1000.0 50.0
1991 173,921 3,600 249,217

1992 172,713 3,501 249,823

1993 171,158 3,615 247,593 800.0 40.0
1994 167,472 3,230 241,899

1995 164,832 3,313 238,458 m g
1996 156,684 8,129 207,283 ] =
1997 150,209 3,076 217,401 5 6000 - [ 30.0 s
1998 148,198 2,919 213,319 £ e
1999 151,315 2,980 218,457

2000 155838 2,904 222,848 400.0 20.0
2001 151,438 2,758 216,542

2002 156,415 2,921 222,665

2003 152,980 2,777 216,123 :

2004 147,588 2735 206,104 200.0 4 - 10.0
2005 148,110 2,898 204,701

2006 145103 2,871 199,976

2007 141,070 2753 192,745 0.0 b AR g
2008 129,869 2,431 176,512 1§’ mz2 é g s":' g % a > E 2 §

2009 125,575 2,216 170,912

2010 125848 2,238 172,100 -

2011 122,996 2,023 166,725 == Injuries —e— Fatalities

2012 123,963 2077 165,172

1999 - 2009/2010 Seatbelt Use in Canada by Province/Territory - Table 12.2

(% of All Occupants Wearing Seatbelts In Light-Duty Vehicles*)
2004/ 2005/ 2006/ 2009/

Province 1999 2000 2001 2002 2003 2005 2006 2007 2010
Newfoundland 82.9 92.7 92.1 B86.3 82,5 87 87.2 86.5 93.1
Prince Edward Island 88.5 85.7 86.7 76.7 78.1 81.4 88.2 97.9 89.7
Nova Scotia 86.6 86.5 88 90.5 BO.4 88.7 91.0 92.2 90.1
New Brunswick 859 91.5 914 90.6 88.8 85.9 87.2 215 94.8
Quebec 93 91.4 89.0 91.2 93.3 90.9 91.1 93.0 96.0
Ontario 91.0 91.7 925 85.1 86.5 92.1 92.1 92.8 96.0
Ma_ni_tgba 853 84.2 823 80.8 921 21.3 89.1 938
|Saskatchewan B2 00  o17 87 87 928 95 b
Alberta 89.3 87.2 84.9 77.3 82.9 83.4 88.9 92.0
British Columbia 89.2 88.7 90.8 79.7 91.6 91.7 94.8 96.9
Yukon 82.1 79.3 78.1 53.9 81.56 86.9 82.9 781
Northwest Territories 61.1 60.7 62.7 771 75.1 80.2 88.0 84.9
Nunavut NA NA 134 229 NA NA NA NA
Canada 90.1 90.1 89.9 85.0 90.5 90.8 92.5 95.3

*Light-duty vehicles include passenger cars, passenger vans and light trucks.

Source of Information: Transport Canada Survey of Seatbelt Use in Canada. Surveys were conducted in urban areas from 1994 to 2001
and in rural areas in 2002. Beginning in 2003, the survey results are an estimate of both urban and rural areas over a two-year period.
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Table 12.1 Figure 12.1

Collisions and Casualties in Canada
Casualty Victims Victims

Year Collisions Killed Injured 2014 Casualty Rates Per
L B s10 auas Billion Vehicle Kilometres
1985 183,478 4,364 250,189
1986 187,563 4,068 264,481 1400.0 120.0
1987 196,966 4,283 280,605
1988 193704 4,154 278,820
1989 196,246 4,238 285,178 1200.0
1990 181,960 3,963 262,680 - 100.0
1991 173,921 3,600 249,217
1992 172713 3,501 249,823 1000.0 :
1993 - 174,158 3,615 247,503 4 1 800
1994 167,472 3230 241,899 B
1995 164,832 3,313 238,458 » 800.0 T % - @
1996 156,684 3,129 227,283 g -' B
1997 150,209 3,076 217,401 3 T 60.0 s
1998 148,198 2919 213,319 £ 600.0 - =
1999 151,315 2,980 218,457
2000 155,838 2,904 222,848
2001 151438 2,758 216,542 400.0 1=
2002 156,415 2,921 222,665 :
2003 152,980 2,777 216,123
2004 147,588 2,735 206,104 200.0 -
2005 148,110 2,898 204,701
2006 145,103 2,871 199,976
2007 141,070 2,753 192,745 0.0
2008 120,869 2,431 178,512
2009 125575 2,216 170,912
2010 125648 2,238 172,100 . )
2011 122,996 2,023 166,725 XD Injuries —o— Fatalities
2012 1239863 2077 165172
2013 122,101 1,951 164,493
2014 112,167 1,834 149,900
1999 - 2009/2010 Seatbelt Use in Canada by Province/T. erritory Table 12.2
(% of All Occupants Wearing Seatbelts In Light-Duty Vehicles*)

2004/ 2005/ 2006/ 2009/
Province 1999 2000 2001 2002 2003 2005 2006 2007 2040
Newfoundiand 82.9 2.7 921 863 825 87 872 865 931
Prince Edward Island 88.5 85.7 867  76.7 78.1 81.4 882 979 897
Nova Scotia 86.6 86.5 88 90.5 80.4 88.7 91.0 922 901
New Brunswick 85.9 91.5 914  90.6 88.8 85.9 872 915 948
Quebec 93 91.4 890 912 93.3 90.9 91.1 93.0 960
Ontarlo 91.0 91.7 925 851 86.5 92.1 92.1 928 960
Manitoba 85.3 84.2 823 808 853 821 913 891 038
[Saskatchewan 82 W0 87 7 By @7 83 95 63
Alberta 80.3 87.2 849 773 84D 82.9 834 889 920
British Columbia §9.2 88.7 908 797 832 91.6 917 948 969
Yukon 82.1 79.3 781 539 851 81.5 869 829 781
Northwest Territories 61.1 60.7 627 774 77.3 75.1 802 880 849
Nunavut NA NA 134 229 21.8 NA NA NA NA
Canada 90.1 20.1 899 850 87.4 90.5 0.8 925 953

*Light-duty vehicles include passenger cars, passenger vans and light trucks.

Source of Information: Transport Canada Survey of Seatbelt Use in Canada. Surveys were conducted in urban areas from 1994 to 2001
and in rural areas in 2002. Beginning in 2003, the survey results are an estimate of both urban and rural areas over a two-year period.
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Investing in road improvements Page 1 of 1

Investing in road improvements

Why do we spend money on roads? Fewer crashes mean fewer injuries and wrecked
cars—and fewer insurance claims. Since 1990, we've invested $150 million in over
6,500 road improvement projects and studies across B.C., and we're commited to
continuing to making roads safer for all.

The most recent evaluation concluded that over a three-year time period, our road improvement
program led to a 24 per cent average reduction in severe crashes - those leading to serious injuries
and fatalities. And the benefits of road improvements can continue well beyond three years.

How can you fix a dangerous road near you?

Any community can talk to us about road improvement program funding. If you have a suggestion for
how to make a road or intersection in your community safer, contact your local municipality, or make
your suggestion via our feedback .

We work with engineers to review studies, crash data and other information to decide which projects
we should invest in. Often, we fund part of a project, working with the Ministry of Transportation and
Infrastructure or municipal staff.

Do you just fund stop signs and traffic signals?

That's part of what we do. But it's a lot more.

We look at ways of preventing crashes from happening in the first place, by working with communities
to make sure safety issues are part of planning for new roadways.

We also consult with other road safety experts on new ways to prevent crashes. Some of the new
technology we've tested and is now in place in B.C. includes anti-skid road surface treatments, high-
intensity signs, and larger, more visible traffic signals.

http://www.icbc.com/road-safety/community/Pages/Investing-in—road-improvements.aspx 10/3/2017
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Executive Summary

ES-1: Evaluation Objectives

The objective of this study was to conduct a time-series (before to after) evaluation of the
safety performance of a sample of locations that have been improved under the ICBC’s
Road Improvement Program. The overall effectiveness of the Road Improvement Program
can be determined by:
1) Determining whether the frequency and/or severity of collisions at the improvement
sites has been reduced after the implementation of the improvement; and,
2) Quantifying the program costs versus the economic safety benefits to determine the
return on ICBC’s road safety investment.
Based on the results from this evaluation study, it is possible to determine whether the goals
and objectives of ICBC’s Road Improvement Program have been achieved.

ES-2: Evaluation Methodology

It is imperative that the evaluation methodology is figorous, such that the results are robust
and can withstand technical scrutiny. To ensure that this objective is achieved, the evaluation
has incorporated the latest techniques in road safety evaluation.

There are three main factors that affect the validity of time-series road safety evaluations.
These three factors, which are often referred to as confounding factots, include history,
maturation and regression to the mean or sometimes referred to as regression artifacts. The
methodology that has been used in this evaluation study addresses these three factors by
making use of compatison groups.

The methodology used for this evaluation study is the full Bayes (FB) method. The FB
approach was shown to have several advantages, including the ability to account for greater
uncertainty in the data; to provide more detailed inference; to allow inference at more than
one level for hierarchical models; and to efficiently integrate the estimation of the safety
model and treatment effects in a single step. To supportt the reliable methodology, it was also
necessary to obtain reliable data for the evaluation.

ES-3: Evaluation Data

To ensure accurate and reliable evaluation results, a significant effort was required to obtain
the data that is necessaty for a successful evaluation. Collision and traffic volume data was
required for each site within two distinct groups of sites:

1) Treatment Group Sites:



- These ate the sites to be evaluated, where treatments (road improvements) were
completed in 2008, 2009, or 2010, as patt of the Road Improvement Program.

- A total of 111 treatment sites were selected for the evaluation.

- Criteria were established to select projects that would be suitable for the evaluation
and to respond to the resources available to complete the evaluation.

- A total of 72 treatment sites were urban intersections, with an ICBC contribution of
$3,699,500 and 39 treatment sites were rural highway segments, with a total ICBC
contribution of $1,903,100.

- The treatment sites that were selected charactetize some of the typical projects that
are completed as part of the Road Improvement Program.

2) Compatison Group Sites:

- These are sites that have NOT been improved, but are subjected to similar traffic and
environmental conditions as the treatment group sites. Motre information associated
with the comparison group sites is provided in Chapter 4 of the report

- A total of 203 comparison sites wete selected and were used to generate 67 different
comparison groups, which were used in the evaluation process to cottect for the
confounding factors of history and maturation.

It is also noted that claim-based collision data was used for the evaluation of urban sites and
police-reported collision data was used for the rural sites. The rationale for the use of these
two collision data sets is provided in Chapter 4 of the report.

ES-4: Evaluation Results

Overall, the ICBC’s Road Improvement Program showed a considerable reduction in
collision frequency from the before to the after period. Considering all 111 treatment sites,
there was found to be a 24.0% reduction in sevete collisions (fatal + injury collisions
combined) and a 154% reduction in PDO (property damage only) collisions. The
improvement projects wete separated by the location type, including urban intersections and
rural highway segments. Overall, the total reduction of severe and PDO collision frequency
for utban intersections was found equal to -19.6% and -7.6%, tespectively. For rural highway
segments, severe collisions were reduced of -28.2% and PDO collisions of -22.5%. These
results are summarized in ‘Table ES-1.



Within these two groups, the improvement projects were further grouped into four specific
treatment types as listed below. Details of the specific improvements projects can be found
in Chapter 4 of this report. The results for the four groups of treatment types, by co]]151on

Table ES-1: Overall Collision Reductions

Location Type Collision Change
Utban Severe -19.6%
Intersectons PDO -7.6%
Rural Severe -28.2%
Highways PDO -22.5%
ALL Locations Severe -24.0%
(Utban and Rural) PDO -15.4%

severity level are shown in the table below.

1) New pedesttian signal installations (for urban intersections);
2) Geometric design improvements (for urban intersections);

3) Traffic signal upgrades (for utban intersections); and,

4) Segment treatments (for highway segments).

Table ES-2: Collision Reductions for Different Type of Treatments

Location Treatment Collision
Type Type Change
Pedestrian Signal Installation Severe -24.5%
(13 sites) PDO -6.3%*
Utrban Geometric Design Improvements Severe -23.0%
Intersections (30 sites) PDO -10.8%
Traffic Signal Upgrades Severe -13.8%
(29 sites) PDO -5.0%*
Rural S (1 Severe -28.2%
ur egment Improvements

Highways (39 sites) PDO -22.5%
PDO -15.4%

*Not significant at the 95% C.L.




The results for the change in PDO and severe collisions at each improvement site grouped
according to the treatment type, are shown in figures ES-1 to ES-4:
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Figure ES.1: Change in Collisions for New Pedestrian Signal Installations
(At Utban Intersections)
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Figure ES.2: Change in Collisions for Geometric Design Improvements
(At Urban Intersections)
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Figure ES.3: Change in Collisions for Urban Traffic Signal Upgrades
(At Urban Intersections)
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Figure ES.4: Change in Collisions for Segment Improvements
(Rural Highway Segments)

As shown in the results presented from Figure ES.1 to ES.3, the change in collisions at the
72 treated urban intersections includes:

- 59 of the utban intersections out of 72 had a reduction in PDQO incidents; and,

- 69 of the urban intersections out of 72 had a reduction in severe incidents.
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The results presented in Figure ES.4 indicate that the change in collisions at the 39 treated
rural highway segments includes:

- A total of 38 sites out of 39 experienced a reduction in PDO incidents; and,

- All 39 sites experienced a reduction in sevete incidents.

ES-5: Economic Evaluation

In addition to the change in collision frequency, it is also important to determine if ICBC’s
conttibution to the road improvement projects achieves the desired return on investment.
To determine this, two economic indicators are used, including the net present value (NPV)
and the benefit cost ratio (B/C). The net present value is a measure to describe the
equivalent present worth of a seties of future economic safety benefits, which are discounted
to a current value. The benefit cost ratio is a measure to express the economic benefits
versus the costs for a project, and thus, when the B/C ratio is greater than 1.0, it means that
the benefits are greater than the costs.

In determining the cost and benefits associated with the results, it is necessaty to assign an
average collision cost value. The average collision costs fot this study ate shown in Table
ES-3. In previous RIP evaluations, the average collision cost for rural sites was increased by
a multiplier to reflect the difference between claims based collision data and police reported
collision data (i.e., for any given location, there is likely to be more collisions recorded by
auto insurance claims than by repotts filed by the police). However, it was not possible to
obtain information to quantify the difference between claims based collision data and the
police reported collision data. As a result, the same average collision cost values were used
for both the utban intersection sites and the rural highway sites, which should result in a
consetvative estimate for the economic benefits for the rural sites.

Table ES-3: Average Collision Cost Values

Collision Data Property Damage Severe (Fatal +

Source Only Injury)
Incidents Incidents
Utban Sites
(Claim-based data) $3,029 $33,307
Rural Sites . .
(Police reported data) $3,029 $33,307

* Assumed the same of claim-based data
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The NPV, exptessed in millions of dollars, and the B/C for the treatment sites are based on
a 5-year service life and a discount rate of 3% and are teported in Table ES-4 below. The
table shows that for every dollar invested in a road improvement project, there were 4.7
dollars returned to ICBC (on average) over a five-year setvice life as a result of a reduction in
collisions costs.

Table ES-4: Economic Evaluation for Treatment Sites (5-Year Service Life)

Collision Data Net Present Value  Benefit Cost Ratio
Source (NVP) (B/C)
Urban Sites
(72 sites) $12.2M 4.3
Rural Sites
(39 sites) $7.9M 22
All Sites $20.1M 47

(111 sites)

It is noted that many of the road improvement projects are likely to have safety benefits
extending well beyond the 5-year service life, which is the basis for the return on investment
results presented above. ‘Thetrefore, the actual economic effectiveness of the Road
Improvement Program may be higher than the results in Table ES-4, which represent the
outcome of a consetvative assumption with regard to the service life of many treatments.



13

1 Introduction

1.1 Background

The Insutance Corporation of British Columbia (ICBC) started a program known as the
Road Improvement Program in 1989. Staff from ICBC recognized that tangible benefits,
measuted by a reduction in claim costs, could be achieved by providing funding for road
safety improvements. At the outset of the progtam, there was limited funding available for
road improvements and the progtam only targeted a very few locations; only those locations
that offered the greatest potential to reduce collisions and the associated reduction in ICBC
claim costs. Due to the success in reducing collisions and claim costs, the program has
grown considerably since its inception in 1989, with a current annual budget of
approximately $8 million.

The approach used for ICBC’s Road Improvement Program (RIP) is to establish
effective partnerships with local road authotities in British Columbia and to wotk
cooperatively to make sound investments in road safety improvements. ICBC’s road
authotity partners are varied and have included local municipalities, the Ministry of
Transportation, First Nations, BC Ferries, BC Patks, Public Works Canada, among othets.
The common goal for ICBC and the partnering road authority is to reduce the frequency
and severity of collisions, thereby reducing deaths, injuties and insurance claim costs. The
road safety improvement partnership includes contributions from the both the road
authority and from ICBC, which typically involves the following tasks:

® Identify locations that may be suitable candidates for improvement;
® Investigate the causal factors of the safety problem(s) at the site;
® Develop the road improvement strategies/improvements; and

® Calculate the level of ICBC investment for the project.

Over the years, ICBC’s Road Improvement Program has had considerable success
in partneting with road authorities in BC on many types of road safety projects. The types of
improvement projects are highly varied, ranging from shott-term, low cost safety
improvements such as enhanced signing and delineation, to long-term, high-cost
improvements such as roadway re-alignments and road widening, geomettic improvements
at intersections, traffic signal installation and roundabouts.
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1.2 Road Improvement Program Projects

Some examples of typical projects where ICBC’s Road Improvement Program have been
involved are presented in the following section.

A typical example of a short-tetm, low-cost safety improvement could be additional
or enhanced traffic signal visibility. Improving signal visibility includes using such as
upgrading signal lens size, installing new backplates, adding reflective tapes to existing
backplates, and installing additional signal heads. The safety impact of this treatment is
typically the greatest within the fitst two years. Moteovet, in a recent study, El-Basyouny and
Sayed (2013) found that reductions for this kind of treatment are more significant for night-
time severe collisions and day-time non-sevete collisions.

Another good example of a low-cost, but highly effective safety treatment is the use
of shoulder rumble strips (SRS), installed on the shoulder area of a roadway ot centteline
rumble strips (CRS), installed on the centreline between opposing traffic. ICBC’s Road
Improvement Program has provided funding for many rumble strip projects over the years.

With the topography in many regions in BC, there is a need to address roadside
safety. Roadside barrier and retaining walls can be vety effective safety features of roadways
to prevent errant vehicles from enteting a hazardous roadside atea, or to prevent a
hazardous roadside from becoming a roadway hazard. The safety benefit associated with the
roadside batrier clearly illustrates the high potential for a severe incident without a roadside
barrier.

Another important consideration of the Road Improvement Program involves the
safe accommodation of vulnerable road users such as pedestrians and cyclists. Collisions
between motor vehicles and vulnerable road users can be very severe, often resulting in life-
altering injuries. Over the years, the Road Improvement Program has invested funds for
projects that provide safer facilities for vulnerable road users, including crosswalks,
walkways, lighting and mid-block pedestrian crossing facilities.

An example of a long-term, high-cost safety improvement is the widening of a toad
or highway. Engineering literature indicates that safety will be improved with additional
highway lanes as a result of better traffic flow and safer passing opportunities. ICBC has
partnered with various road authorities in BC to shate in the costs of roadway widening.
Each candidate site is reviewed for its potential to reduce collisions and ICBC’s contribution
is based on this safety benefit potential. Another example of a high-cost, long-term road
safety improvement is the re-alignment of an existing road or the construction of a new
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road. For instance, when an existing road has a shatp horizontal cutve and difficult/skewed
connections from the adjacent minor roadways, a new roadway can be designed to flatten
the sharp cutve and re-align the connections at a safer, 90-degree intersection angle.

1.3 ICBC’s Investment in Road Improvements

The criteria for ICBC’s level of investment for road improvement projects have changed
over the years. Below is a summary of the evolution of the investment criteria for ICBC’s
Road Improvement Program.

Initially, ICBC’s contribution for road improvement projects was calculated based
on a target return on investment of 2:1 over two years. In other words, for every dollar that
ICBC invested into a road improvement project, ICBC would expect to save at least two
dollats in claims costs within two yeats. This initial investment criterion was selected to be
aggressive such that ICBC could be assured that the funding dedicated to road safety
improvements would realize benefits in terms of reduced claim costs at the locations that
were improved. The 2:1 return over a 2-year time period investment ctiteria remained in
place until the year 2002.

After an evaluation of the Road Improvement Program in 2001, which showed a
4.7:1 return on investment over a two year petiod, the funding criteria was changed to 3:1 in
two years to better reflect the actual rate of return that ICBC was achieving. However, it was
later determined that the 3:1 criteria, which was discussed in 2002 and implemented in 2003,
was too aggtessive, causing a significant reduction in the level of ICBC contribution, which
in turn, marginalized ICBC’s involvement in some projects. In other words, the levels of
ICBC contribution become too low for some projects to attract road authority participation.

To address this issue, the funding criterion was changed again in 2007, such that
ICBC would expect to achieve a 50% internal rate of return. This funding critetion would
allow a more meaningful ICBC contribution for road improvement projects. In addition, the
50% internal rate of return critetion could also allow a project’s service life to extend up to 5
yeats, to better reflect some projects that have benefits accruing beyond 2 years.

In 2009, another option for the allowable setvice life for projects was implemented.
For projects that are expected to realize safety benefits well into the future, a service life of
10 yeats could be used to calculate ICBC contribution. It is widely accepted that many road
safety improvements (e.g., traffic signals, roundabouts, geometric improvements) offer safety
benefits for at least 10 years, and most likely longer.
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1.4 Program Evaluation Objectives

The objective of this specific study was to conduct a time-series (before to after) evaluation
of the safety petformance of a sample of locations that have been improved under the ICBC
Road Improvement Program. The study evaluated the effectiveness of the program by
quantifying the cost and benefits of each improvement project. The evaluation methodology
used the latest knowledge and experience in the field of road safety evaluation, and included
the following:

e Use of collision data (ICBC claim data and police reported collision data);
® The development and application of advanced collision prediction models (non-linear
intervention models); and,

® Accounting for the change in traffic volume at improvement sites.

Several evaluations have been completed over the years to determine whether the
goals and objectives of ICBC’s Road Improvement Program have been satisfied and to
provide justification for ICBC’s expenditure on road improvements. The first program
evaluation was conducted in 1996 to ensure the cost-effectiveness of road safety investments
in the vatious road improvement projects. Thete have been five subsequent program
evaluations, conducted in 1997, 1998, 2001, 2006, and 2009 with the evaluation methodology
improving over time. This report is the latest program evaluation, which focuses on the
effectiveness of road improvement projects that were completed between 2008 and 2010.
The evaluation methodology deploys state of the art techniques to ensute reliable and robust
evaluation results, as will be desctibed in Chapter 3 of this repott.

1.5 Evolution of the Program Evaluation Methodology

To measute the success of the Road Improvement 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 desctibed
simple methods that could be used to quantify the costs and benefits of road improvements.
Realizing the limitations of the 1993 study and the need to conduct a mote accurate and
robust economic evaluation of the road improvement program, another study was
completed in 1996. The 1996 study demonstrated the need to consider the random nature of
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collision occurrence when conducting a formal program evaluation. The methodology
reported in the 1996 study was useful for conducting reliable economic evaluations of safety

improvement ptojects.

Since the preparation of the 1996 Program Evaluation study, there have been
several advances in road safety research. The use of collision prediction models has become
standard safety practice and is commonly used for time seties safety evaluations. Methods
for assessing the reliability of evaluation results are also more frequently used, and overall, a
better understanding of evaluation techniques has been achieved. As a result, the
methodology that was used in the 2001, 2006 and 2009 Road Improvement Program
Evaluation studies deployed evaluation techniques that ensured reliable results. A more
advanced technique, known as full Bayes method with non-linear intervention models, was
used for this 2015 Program Evaluation. The added advantages of this innovative technique
are described in section 2.5.

1.6 Program Evaluation Components

An effective and robust program evaluation requires considerable effort. Sections of this
teport provide the details of the various components of the Road Improvement Program
evaluation process. The main components of the evaluation are listed below, together with a
short description.

® Selection of sites to evaluate: it is important to select road improvement projects that
will be representative of the types of projects that are typically completed by the
Program.

e Compilation of the evaluation data: it is also important to obtain and compile reliable
data to accurately evaluate the effectiveness of road improvement projects, including
the necessary collision data, project data and traffic volume data.

e Formulating the evaluation methodology: the evaluation methodology used should
withstand technical scrutiny and incorporate the latest advances in toad safety
research such that reliable results can be obtained.
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® Development of advanced collision prediction models (ie., non-linear intervention
models): the development and application of advanced collision prediction models
(CPMs) is necessary to improve the accuracy of road safety performance for the time-

series evaluation.

® The computation of results: Collision reduction and economic indicators: The
success of the Program is determined by computing the reduction in collisions, as
well as two economic indicators, including the benefit-cost ratio (B/C) and the net

present value (NPV).

1.7 Report Structure

Chapter 1 of this report has provided a short introduction, listing the objectives and
providing some general background information. Chapter 2 describes the importance and
necessity of effective evaluation of road safety programs; the obstacles to petforming a
program evaluation; and the techniques to ensute effective evaluations 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 the data used for
this evaluation. Chapter 5 details the results of the program evaluation, listing the reduction
in collisions and the economic indicators of the results. Finally, Chapter 6 concludes the
teport. A comprehensive list of references and Appendices are provided at the end of this
repott.
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2 Evaluation of Road Safety Initiatives

This chapter of the report is intended to provide background information related to the
completion of accurate and reliable road safety evaluations. It is included in the interest of
completeness so that the reader can understand the complexity of the latest road safety

evaluation techniques.

2.1 Why Evaluate Road Safety

There are several reasons to conduct a thorough and robust evaluation of road safety

initiatives. These main reasons are summatized as follows:

® In the majority of cases, the success of a road safety initiative is not self-evident, even
to road safety professionals that have considerable practical expetience and

knowledge.

® Road safety research has definitively indicated that the relationship between the
vatious causal factors and the occurrence of collisions is not a clear and definitive
relationship.

® Thete is tarely a simple cause and effect relationship associated with road safety
initiatives. Usually, several factors that influence safety in different ways operate
simultaneously within a transportation system, including such things as changes in
traffic volume level, the driver population, operating speeds, and weather conditions

(among others).

2.2 What to Evaluate

Evaluating a road safety initiative is usually undertaken by comparing the level of safety
before the initiative was implemented, to the level of safety after the initiative was
implemented. The level of safety can be defined in several ways, but most often the collision

frequency is used, which will form the basis for this evaluation study.

Thetefore, given that the requisite data is both available and reliable, the evaluation
of the ICBC Road Improvement Program will be undettaken by comparing the number of
collisions that occurred after the implementation of the various improvement projects that

wete funded by the Road Improvement Program, to what would have been the number of
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collisions at the locations if the road safety improvements not been implemented. The main
assumption is that if nothing else happens, then a change in the number of collisions must
be attributed to the safety initiative.

2.3 Safety Evaluation Methods

Time-seties and cross-sectional studies are two techniques that are frequently used to
estimate the effect of specific road safety interventions. The most common method to
estimate the effectiveness of safety initiatives is a time-seties analysis, which is often referred
to as before-after (BA) analysis as mentioned eatlier. This approach attempts to measure the
change in safety over time due to the implementation of a safety initiative. A cross-sectional
study compares the expected collision frequencies of a group of locations having a specific
component of interest (treatment) to the expected collision frequency of a group of similar
locations that lack the presence of this specific component. Any differences in collision
frequency between the two groups are attributed to the change in conditions, tepresenting
the safety effect of the treatment. Cross-sectional studies ate generally considered inferior to
time-seties analysis (before-after studies) since no actual change has taken place. BA studies
are known as obsetvational when countermeasures have been implemented in an effort to
imptove the road network and treatment sites are selected whete concerns about collision
frequency were raised. Obsetvational studies are much mote common in road safety
literature than experimental studies, i.e., studies where treatments have been implemented
randomly in some locations to specifically estimate their effectiveness. Indeed, random
selection in assigning treatments is an impractical and uneconomical solution for traffic
agencies to undertake (Highway Safety Manual, 2010). An obsetvational before-and-after
study is generally perceived to be an effective way to estimate the safety effect of changes in

traffic and roadway characteristics.

An observational BA study, where the treatment effect is naively evaluated as the
change in observed collision frequency between the before and the after period, is known as
a simple BA evaluation. The simple BA evaluation has many shortcomings; the collision
frequency obsetved at a road location during a certain period of time is a biased measure that
does not cottectly reflect the location level of safety during that time period. The reason is
that traffic collisions are events that have a random component. Collision frequency is, in
fact, a stochastic variable and the single number of collision observed represents only one
realization of its true (expected) value. Therefore, determining treatment effect should deal
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with the difference between the true safety levels, estimated with the use of statistical
techniques, rather than the obsetved safety levels available in collision records.

For these reasons, other study types ate preferred over a simple BA evaluation. For
BA analysis, Bayesian methods are commonly used within an odds-ratio (OR) analysis for
their ability to treat unknown patameters such as predicted collision frequency as random
vatiables having their own probability distributions. Examples of Bayesian evaluation
techniques include the Empirical Bayes (EB) (Hauer, 1997; Sayed et al., 2004) and fully Bayes
(FB) (El-Basyouny & Sayed, 2010). A typical EB before-after study requites the collection of
data for three distinct sets of data: i) treatment sites, ii) comparison sites, and iii) reference
sites. The compatison group is used to correct time-trend effects and other unrelated effects
and includes sites that have not been treated but experience similar traffic and environmental
conditions. The reference group is used to correct the regression-to-the-mean artifact.
Usually, the reference group includes a larger number of sites that ate similar to the
treatment sites and is used to develop a Collision Prediction Model (CPM). 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 from the CPM.

Alternatively, the FB approach has been proposed in road safety literature to
conduct before-after studies. The FB approach is appealing for several teasons, which can be
categorized into methodological and data advantages. In tetms of methodological
advantages, the FB approach has the ability to account for all uncertainty in the data, to
provide more detailed inference, and to allow inference at more than one level for
hierarchical models, among others (El-Basyouny & Sayed, 2010). In terms of data
requirements, the FB approach efficiently integrates the estimation of the CPM and
treatment effects in a single step, whereas these ate separate tasks in the EB method thereby

negating the need for a reference group and reducing the data requirement.

To benefit from the additional advantages of the FB approach, several researchers
have proposed the use of intervention models in the context of a before-after safety
evaluation. Collision prediction models have been proposed to conduct collision
intetvention analysis by relating the collision occutrence on various road facilities as a
function of time, treatment, and interaction effects. These intervention models acknowledge
that safety treatment (intervention) effects do not occur instantaneously but are sptead over

future time periods and are used to capture the effectiveness of safety interventions.
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2.4 Confounding Factors

As mentioned earlier, the evaluation process should ensure that a noted change in the safety
petformance is caused by the safety initiative and not by other “confounding” factors or
causes. If other factots are allowed to contribute to the noted change, then sound
conclusions about the effect of the countermeasure cannot be made. This report will focus

on the main factors that are most televant to road safety evaluations.

The RTM phenomena introduced before is considered the most important among
them since a countermeasure is not assigned randomly to sites but to locations with high-
collision frequency. This high-collision frequency may regress toward the mean value in the
post-treatment period regardless of the effect of the treatment. This condition will lead to an
overestimation of the treatment effect in terms of the collision reduction. Usually, a group of
reference sites are used to correct the RTM phenomenon by developing CPMs, ie., a
calibrated relationship between collision frequency and annual average daily traffic (AADT)
volumes. The reference group includes a larger number of sites that are similar to the
treatment sites but have not undergone any improvements from the before to the after
periods. Full Bayes techniques have been shown to account for the regression to the mean

using comparison groups (El-Basyouny & Sayed, 2012).

Other confounding factors, theotized to have an effect on the frequency of
collisions attributed to a road safety measure, are: the exposure effect, unrelated effect, and

trend effects (maturation).

® Exposure effect: the most common measure of exposure 1s traffic volume, which can
be represented in a number of ways (such as the total volume entering the location in
a set period, ot be separated into major or minor entering traffic volumes, ot even be
sepatated down to the particular movement). Traffic volume can vary over time
because of various reasons such as increased demand of travel, population growth, or
a change in the capacity of the intersection. It is important that the methodology used

accounts for exposute.

® Unrelated effect: refers to the possibility that factors other than the treatment being
investigated caused all or part of the observed change in collisions. For example,
traffic and driver composition, enforcement level, weather conditions, etc. can be

changed from the before petiod to the after period.
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® Maturation: tefers to changes in long-term collision trends. Comparing collisions
before and after implementing a specific countermeasure may indicate a reduction
attributed to the countermeasute. However, it is possible that the collision reduction
could be attributed to a continuing decreasing trend (e.g., caused by improvements to
vehicle performance / vehicle crashworthiness).

2,5  Full Bayes Approach

Researchers have recently introduced the use of the full Bayesian (FB) approach to evaluate
the effect of road safety countermeasures (Li et al., 2008; El-Basyouny & Sayed, 2010, 2012).
As discussed earlier, the FB method has several advantages over the commonly used EB
technique including the ability to:

¢ Conduct multivariate analysis. Collisions of different severity and types can be
strongly cotrelated, thus, multivariate modeling can lead to more accurate and precise

estimations.

¢ Allow inference at more than one level for hierarchical (multi-level) models. It has
been proposed that aside from being cotrelated actoss different severities and types,
collision data exhibit a multi-level structure. For instance, the EB method is incapable

of accounting for the spatio-temporal level.

® Treat each time period as an individual data point; that is, if the time period selected
for the analysis is by month, then each month of the year trepresents a separate data
point in the FB analysis, while the EB method typically deals with the entire study
petiod as a single data point (either total or calculated as per year). This has two
advantages: the ability to account for seasonal changes throughout the year and to

look for changes in treatment effects with respect to time.

® Integrate the estimation of the CPM and treatment effects in a single step. The FB
method differs in that the model parameters have prior distributions and, therefore,
the posterior distribution integrates and includes both prior information and all
available data. Then, the expected collision frequency is a disttibution of likely values
rather than be a point estimate.
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3 Program Evaluation Methodology

3.1 Methodology to Evaluate the RIP Program

The methodology that is used to evaluate ICBC’s Road Improvement Program employs a
full-Bayes BA study with advanced CPMs (i.e., non-linear intervention models).

Consider an observational BA study where collision data are available for a
reasonable period of time before and after the intervention (treatment). In addition, a set of
collision data for the same period of time is available for a compatison group similar to the
treatment sites (time-series cross sectional modeling). Let ¥, denote the collision count
tecorded at site 7 ({ = 7, 2, ..., n) during year # (# = 1,2, ..., m). Using a hierarchical model,
such as Poisson-Lognormal, with site-level random effects &; and assuming that the y, are
independently distributed, it is possible to define the non-linear intervention model. To
introduce this model, the following notation is used: 7, is a treatment indicator (equals 1 for
treated sites, zero for compatison sites), ¢,; is the intervention year for the # treated site and
its matching comparison group, J, is a time indicator (equals 1 in the after period, 0 in the
before petiod), 17 and 172 denote the annual average daily traffic (AADT) at the major and
minor approaches respectively (for intersections). For highway segment, 17 and Vz; are
replaced with 1’107, 7 and L, which denote the total circulating AADT and the length of the

stretch of highway analyzed, respectively.

3.2 The Poisson-Lognormal Non-Linear Intervention (Koyck) Model
A non-linear intetvention model (dynamic regression) is employed to identify the lagged
effects of the treatment in order to measure its effectiveness. The consequences of the
intervention can be modeled using distributed lags along with a first-order autoregressive
(AR1) model as a proxy for the time effects (Judge et al., 1988) (Pankratz, 1991).

As already said, it is assumed that the Y;: are independently distributed as
Yit | 0ic~Poisson (6;) (3.1)

In(8i)=ln (i) + (3.2)

gi~Normal(0, 02,) (3.3)
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Equations 1, 2, and 3 represent the hierarchical structure of the Poisson-Lognotmal model.
The regression equation for the rational disttibuted lag model is given by:

In(p,) = ao+ e Ti+[@ /(1= B) I+ /(1= SBIT: I +H1 (V1) + Boln(Vag) + 1, (3.4)
whete B denotes the backshift operator (BZ,=Z,.), |6]<1 and v, satisfies the following

stationary AR1 equation
Vi=9viater, | <1, e.~ N(0,52), t=2,3,...m. (3.5)

Consider the expansion (1-6B)"'J,=71,+46 Lijn+8*1,5+..., and note that the
rational distributed lag model depicts an everlasting treatment effect as In(y,) is tacitly
assumed to be a function of the infinite distributed lags  (7y, I y45 Iisezs ) - The
patsimonious model (3.4) is known as the Koyck model (Koyck, 1954) in which the lag
weights @5* and @'s* decline geometrically for £k=0,1,2,.... Consequently, the earlier
yeats following the intervention are more heavily weighted than distant years. It should also
be noted that although the weights never reach zero, they will eventually become negligible.
The two parameters @ (the intetvention effect) and ' (intervention effects across treated

and comparison sites) ate impact multipliers, whereas & is a decay parameter controlling the

rate at which the weights decline.

3.3 Index of Treatment Effectiveness

To estimate the index of effectiveness of the countermeasure, let prsi and ptai denote the
predicted collision counts for the it treated site averaged over appropriate years duting the
before and after periods, respectively, and let pcs: and pcai denote the corresponding
quantities for the matching compatison group where the predicted collision counts are
averaged over approptiate sites (all sites in the matching comparison group) and years. The
tatio pcai /pce can be used to adjust the prediction for general trends between the before
and after periods at the ith treated site. Thus, the predicted crashes in the after period for
thei® treated site had the countermeasures not been applied is given
by nTai = prsi (kcai /pcsi ). The index of effectiveness of the countermeasutes at the jth

treated site is given by the ratio pta; /mrai , which reduces to
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0; = Wrai ke /rBi Hea (3.6)
or
In(®) = In(uras) + In(pcs) - In(prs:) - In(pca) 3.7

The overall index can be computed from
1
In©)=—= X0 In(®). (3.8)

where NT is the total number of treatment sites. The overall treatment effect is calculated
from (6 — 1), while the overall percentage of teduction in predicted collision counts is given
by (1 — 6) X 100. Actually, the index in Equation 3.6 may also be estimated without the term
HcB/ uca as recent research has shown that the resulting outcome would provide very similar
results to Equation 3.6. This is because the set of compatison sites within the full Bayes
approach is already included and accounted for in the estimation of the non-linear

intervention model.

In this study, the statistical software WinBUGS (Spiegelhalter et al., 2005) was
selected as the modeling platform to obtain full Bayes estimates of the unknown parameters
(e.g, 0 and B). First, it is requited to specify ptior distributions for the parameters. To do
s0, ptor distributions for all parameters are assumed and then the posterior disttibutions are
sampled using Markov Chain Monte Catlo (MCMC) techniques available in WinBUGS. The
most commonly used priots are diffused normal distributions (with zero mean and large
variance) for the regression parameters and Gammaf, €) or Gamma(l, €) for the precision

(invetse variance) parameters, where € is a small number (e-g., 0.01 or 0.001).

Second, the whole set of patameters were assumed as non-informative with normal
distribution with zero mean and large varance, i.e., normal (0, 103), to reflect the lack of
precise knowledge of their value (prior distribution). Instead, the variance, 0.2, of random
effects was assumed Inverse-Gamma (0.001, 0.001). The postetior distributions needed in
the full Bayes approach were sampled using the Matkov Chain Monte Catlo (MCMCO)
techniques."I'he BGR statistics (Brooks and Gelman, 1998), ratios of the Monte Catlo errots
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relative to the standard deviations of the estimates and trace plots for all model parameters

were monitored for convergence.

Finally, to implement the Koyck model in WinBUGS, Equation 3.4 was rewritten
and decomposed in three different equations (for t=1, t=2, and t23). The regression models

obtained are showed in APPENDIX A.1.

The BUGS code produced draws from the postetior distribution of the parameters
and, given those draws, MCMC techniques was used to approximate the posterior mean and
standatd deviation of the parameters. Hence, the posterior summaries in this study were
computed by running two independent Markov chains for each of the parameters in the
models for 60,000 iterations. Chains were thinned using a factor of 100 and the first 10,000
iterations in each chain were discarded as burn-in runs. The convergence was monitored by
reaching ratios of the Monte Catlo errors relative to the standard deviations for each
parameter less than 5% using the BGR statistics of WinBUGS and also using visual

approaches such as observing trace plots.

3.4 Calculating the Economic Effectiveness of the Program

Two indicators are used to measure the effectiveness of a road safety improvement project:
the net present value (NPV) and the benefit-cost ratio (B/C). The first step in calculating
these indicators is to convert the Odds Ratios for PDO and severe collisions mto an
annualized reduction (or increase) in collision frequency. These reductions (or increases) are
then converted to annual benefits (ot dis-benefits) using average collision costs. The

expected B/C can be calculated by using equation (3.9) as follows:

E B/C) = k1 X E(pdo claims) + koX E(injury claims) (3.9
ki=(pdo.Cost) X (P/A,it) /Costimplementation; k2= (inj.Cost) X (P/A,it) /Costimplementation;
whete: E (B/C) = Expected value of B/C ratio;

pdo.Cost = Average PDO collision cost;
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inj.Cost = Average injury collision cost;

t/i= Payback period (yeats) / discount rate (%); and,

(P/Ajit) = Present worth factor, given payback petiod, discount rate.
The expected net present value (NPV) is calculated using equation (3.10) as follows:
E(NPV) =[k1 X E(pdo claims) + ka E(injury claims)]- Costimplementation (3.10
where: E (NPV) = Expected value of NPV;

ki =(pdo.Cost) X (P/A,it); and,

ko= (inj.Cost) X (P/A,ip).
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4 Program Evaluation Data

This chapter of the report provides information related to the data used for the evaluation of
ICBC’s Road Improvement Program. The data for the evaluation can be separated into two
distinct groups of sites. The two groups are listed below with a brief description. The details
for each group and the cotresponding data for each group are provided in subsequent
sections of this chapter.

® Treatment Group Sites: this is the group of sites (projects) selected for the evalation

that have been improved with assistance from ICBC’s Road Improvement Program.

® Comparison Group Sites: this is a group of sites that have not been improved, but are
subjected to similar traffic and environmental conditions as the treatment group sites.

4.1 Treatment Group Sites

Treatment group sites for this evaluation report were selected from projects that were
completed in 2008, 2009 and 2010. Criteria were established to select projects that would be
suitable for the evaluation and in consideration of the tesources that were available to
complete the evaluation The project selection criteria and the rationale are described below,
for both the urban and rural sites and further details can be found in Appendix A.3.

Utban Sites:

® Studies, safety reviews and research projects were not included since they are not an

implementation project (i.e., where an actual road improvement was made).

® Projects with a defined contribution were not included. These are projects where the
ICBC conttibution was pre-defined based on proven countermeasure effectiveness
and/ot a policy decision (e.g,, funding for uninterrupted power supplies (UPS) at
signalized intersections).

® Projects whete the ICBC contribution for the improvement project was under
$10,000 wete not included. This would focus the evaluation on the more significant

road improvement projects.

® Only intersection sites were selected for the evaluation (i.e., no mid-block locations ot

cortidors) because intersections represent the largest proportion of improvement
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projects completed in an urban environment. In addition, there are limitations with

the claims-based collision data for mid-block / corridor locations.

* Within the group of intersection sites, only signalized intersections were selected for
the evaluation (non-signalized intersections were not included) because of the lack of
traffic volume data at non-signalized locations.

® Projects from small communities were eliminated due to difficulty in obtaining the

data necessary for the evaluation, including an adequate group of comparison sites.

® The supporting data, including the traffic volume, must be available for each

treatment site both before and after the road improvements were implemented.

Rural Sites:

* Studies, safety reviews and research projects were not included since they are not an

implementation project (i.e., where an actual road improvement was made).

® Projects with a defined contribution were not included. These are projects whete the
ICBC contribution was pre-defined based on proven countermeasure effectiveness

and/ot a policy decision (e.g., funding for UPS at signalized intersections).

¢ Projects whete the ICBC contribution for the improvement project was under
$10,000 were not included. This would focus the evaluation on the more significant

road improvement projects.

® Projects with a total capital cost more than $10M were not included because it would
be difficult to isolate the effects of the safety treatment relative to the latger project.

® Only projects with cortidor improvements were included. Project at intersections
were not included in the evaluation of rural sites since intersections were being
evaluated in the utban environment and since corridor improvements represent the

largest proportion of improvement projects completed in a rutal environment.

® Rumble strip projects were not included in the evaluation since 2 separate evaluation
has already been completed on rumble strip projects and thus, there was no desire to

evaluate more rumble strip sites.

® The supporting data, including the traffic volume, must be available for each

treatment site both before and after the road improvements were implemented.
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A total of 890 road improvement projects were completed in 2008, 2009 and 2010
and were candidates for inclusion in the evaluation. However, using the criteria described
previously, a total of 111 sites wete selected to setve as the treatment group of sites for the
evaluation. This sample of projects would allow for the evaluation of the ICBC’s Road
Improvement Program and would generally reflect some of the typical activities program,
which includes improvements to both intersections and roadway segments, and undertaken
in both urban and rural envitonments. As such, the treatment group of sites was divided into
two distinct groups:

® Treatment Group 1: Urban intersections; and,

® Treatment Group 2: Rural highway segments.

The urban intersection treatment sites included a total of 72 intersections that were
divided into three different groups: intersection with new pedestrian signal installations (13
sites), intersections with geometric design improvements (e.g., left-turn lanes) (30 sites), and
intersections with traffic signal upgtades (e.g., new traffic signals) (29 sites). The details for
the 72 intersections for Treatment Group 1 are shown in Table 4.1, Table 4.2 and Table 4.3,
for the three groups listed above. The tables also provide a reference identification number,
the year of implementation for the project, the location, and a brief project description.

The second treatment group (Treatment Group 2) included a total of 39 sites where
road improvements were implemented on tural highway segments. All of these locations
were implemented on the provincial highway netwotk (ie., sites are located within the
jutisdiction of the BC MOT and on primary, numbered highways). A summary of the
locations for Treatment Gtroup 2 is provided in Table 4.4, which includes a reference
identification number, the year of implementation, a general description of the location, and
some details of the improvements that were implemented.

Accurate traffic volume and collision data was required for each site within the two
treatment groups fot a period of time before and after the implementation of the road
improvement. The before data included 3 complete calendar years before the year in which
the improvements were implements. The after data also included 3 complete calendar years
of data aftet the year in which the improvements were implements (ie., the year in which the
improvement project was implemented was excluded from the before and after time
petiods). Considerable effort was undertaken to collect reliable traffic volume data for both
the before and after time periods.

Collision and the traffic volume data for all treatment sites are included in Appendix
A.4. It is noted that claim-based collision data is used to evaluate the urban sites and police
reported collision data is used to evaluate rural sites. Self-repotted claims based collision data
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cannot accurately locate incidents on a rural highway and thus the police reported collision
data is used since the data is coded at 100m intervals along a rural corridor / highway.

Table 4.1 New Pedestrian Signal Installation (Treatment Group 1)

ID Complete City Major Road Minor Road Project Description

1 2008 Vancouver West 12th Trafalgar Street New Pedestrian Signal
Avenue Installation

2 2008 Vancouver West 12th Vine Street New Pedestrian Signal
Avenue Installation

3 2008 Vancouver Fir Street West 14th New Pedestrian Signal
Avenue Installation

4 2008 Vancouvet Cambie Street West 14th New Pedestrian Signal
Avenue Installation

5 2008 Vancouver Cambie Street West 17th New Pedestrian Signal
Avenue Installation

6 2009 Vancouver Denman Street  Alberni Street New Pedestrian Signal
Installation

7 2010 Vancouver Cordova Street Princess New Pedestrian Signal
Avenue Installation

8 2010 Vancouver Granville Street West 15th New Pedestrian Signal
Avenue Installation

9 2010 Vancouver West 41st Yew Street New Pedestrian Signal
Avenue Installation

10 2008 Vancouver West 70th Heather Street New Pedestrian Signal
Avenue Installation

1 2009 Port Coquitlam  Prairie Avenue Wellington New Pedestrian Signal
Street Installation

12 2010 Port Coquitlam  Pitt River Road  Pooley Avenue New Pedestrian Signal
Installation

13 2010 New West Royal Avenue 7th Street New Pedestrian Signal
Minister Installation

Table 4.2 Geometric Design Improvements (Treatment Group 1)

ID Complete City Major Road Minor Road Project Description

1 2008 Vancouver West 12th Heather Street Left Turn Lane
Avenue Installation

2 2009 Coquitlam Como Lake Gatensbury Road Left Turn Lane
Avenue Installation

3 2010 Maple Ridge Lougheed 224th Street Left Turn Lane
Hwy Installation

4 2009 Port Coquitlam Coast Riverwood Gate Left Turn Lane
Meridian Rd. Installation

5 2009 Port Coquitlam Kingsway Broadway Street Left Turn Lane
Avenue Installation

6 2009 Coquitlam Como Lake Poirier Street Left Tutn Lane
Avenue Installation
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2009

Burnaby

Canada Way

Gilmore Avenue

Left Turn Lane
Installation

2008

Mission

Cedar St

7th Ave

Left Turn Lanes on all
approaches & Signal
Head Upgrades

2008

Abbotsford

Old Clayburn
Rd

McKee Drive

New Traffic Signal &
Left Turn Lane
installations

10

2009

Abbotsford

Gladwin Rd

Harris Rd

New Traffic Signal &
right turn lane on the
NB Gladwin Rd
approach

11

2009

City of Langley

Fraser Hwy

203¢d St

Installation of a left turn
lane & EBLT Signal
Phasing on the EB
Fraser Hwy approach

12

2010

Township of
Langley

64th Ave

197th St

Installation of Left turn
lanes on the 64th Ave
EB & WB approaches

13

2010

Township of
Langley

208th St

80th Ave

Installation of Left turn
lanes on the 208th St
approaches

14

2008

Surrey

Fraser Hwy

148th St

Left Turn Lanes on the
148th St approaches &
Signal Head Upgrades

15

2008

Surrey

72nd Ave

140th St

Left Turn Lanes on the
140th St approaches &
extension of the existing
EB left turn lane

16

2008

Surrey

72nd Ave

130th St

New Traffic Signal &
Left Turn Lane
installations on the NB
& SB approaches

17

2009

Surrey

32nd Ave

168th St

Installation of Left tumn
lanes on the EB, WB, &
SB approaches & a right
turn lane on the NB
approach

18

2009

Surrey

168th St

84th Ave

New Traffic Signal &
Left Turn Lane
installations on the
168th St NB & SB
approaches

19

2010

Surrey

144th St

60th Ave

New Traffic Signal &
Left Turn Lane
installations

20

2010

Delta

Norde] Way

Brooke Rd

Installation of Left turn
lanes on the Nordel Way
EB & WB approaches

21

2010

Delta

Nordel Way

Shepherd Way

Installation of Left turn
lanes on the Nordel Way
EB & WB approaches
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New Traffic Signal &
22 2010 Delta Derwent Way Chester Rd Left Turn Lane
installations
Springfield Centre Median
23 2008 Kelowna Rd Graham Ave Tnstallation
24 2008 Vernon 43rd Avenue 20th Street Bt Exte'nslon
Installations
25 2008 Kelowna Springfield Leckie Rd Signal phase and median
Rd improvements
26 2008 Kelowna Sprngficld Beavoulin Rd New NB right turn lane
27 2009 Kelowna  Benvoulin Rd KLO Rd FEtEasion of OB 6
turn lane
; . Lakeshore and Lequime
28 2009 Kelowna Lakeshore Rd Lequime Rd Left Turn Bay
. Channel Green/Warren/Dunca Channel Patkway
29 200 FEatiEon Patkway n Modified RT Lanes
30 2009 Prince George Hwy 16 Domano Blvd Geofnetnc sCiphissioy
improvetnents
Table 4.3 Traffic Signal Upgrades (Treatment Group 1)
ID Complete City Major Road  Minor Road Project Description
1 2008 Vancouver Marine Drive ~ Yukon Street New Traffic Signal
Installation
2 2009 Vancouver Homer Street Helmcken New Traffic Signal
Street Installation
3 2009 Vancouver West 2nd Yukon New Traffic Signal
Avenue Street/Wylie Installation
4 2009 West Vancouver ~ Marine Drive 24th Street New Traffic Signal
Installation
5 2009 North Vancouver ~ Chesterfield 15th Street New Traffic Signal
City Avenue Installation
6 2008 Maple Ridge 232nd Street  128th Avenue New Traffic Signal
Installation
7 2009 Maple Ridge Dewdney Cottonwood New Traffic Signal
Trunk Road Installation
8 2010 Maple Ridge Abernethy 224th Street New Traffic Signal
Way Installation
9 2010 Coquitlam NorthRoad  Delestre Road New Traffic Signal
Installation
10 2008 Burnaby Cariboo Road  10th Avenue New Traffic Signal
Installation
11 2010 Burnaby Central Blvd.  Bonsar Avenue New Traffic Signal
Installation
12 2008 Abbotsford Marshall Rd Abbotsford New Traffic Signal
Way
13 2008 City of Langley 56th Ave 198th St New Traffic Signal
14 2009 Township of 16th Ave 216th St New Traffic Signal

Langley
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15 2009 Township of Fraser Hwy 240th St Installation of Left Turn
Langley Signal Phasing on the EB &
W3B Fraser Hwy approaches
16 2008 Richmond Granville Ave Buswell St New Traffic Signal
17 2009 Richmond No2Rd Francis Rd Installation of Left Turn
Signal Phasing on the EB &
WB Francis Rd approaches
18 2010 Richmond No1Rd Blundell Rd Installation of Left Turn
Signal Phasing on the SB &
WB approaches
19 2010 Richmond Granville Ave St Albans Rd Installation of Left Turn
Signal Phasing on the EB &
WB approaches
20 2010 Richmond Blundell Rd St Albans Rd Installation of Left Turn
Signal Phasing on the EB
_ approach
21 2009 Chilliwack Yale Rd Hodgins Ave Installation of Left Turn
Signal Phasing on the SB
Yale Rd approach
22 2008 Surrey King George 68th Ave Installation of Left Turn
Hwy Signal Phasing on the KGH
approaches
23 2009 Surrey 192nd St 24th Ave New Traffic Signal
24 2009 Delta Scott Rd Sunwood Dr New Traffic Signal
25 2010 Kelowna Lakeshore Rd Barrera Rd New traffic signal
26 2010 West Kelowna Old Okanagan Butt Rd New traffic signal
Hwy
27 2008 Prince George Ospika Blvd 15th Ave Signal phasing improvement
28 2008 Kamloops Various Various Kamloops Signal Head
Upgrade 2008
29 2009 Kamloops Pacific Way ~ Hugh Allan Dr NB and EB left turn
protected phase
Table 4.4 Segment Improvements (Treatment Group 2)
ID Complete Nearest City Highway Project Description
1 2008 Nanaimo 1 Access control to restrict movements from the side
roads onto Highway 1
2 2008 Princeton 3 Improvements to the signing, delineation, and the
pedestrian / cyclist facilities
3 2008 Surrey 10 Four-laning of Highway 10 with access consolidation,
signing, paving, delineation, median
4 2008 Squamish 99 Improved signing, pavement marking, and deployment
of rumble strips
5 2008 Port Alberni 4 Cross-sectional improvements including shoulder
widening and pavement treatments
6 2008 Williams Lake 20 Improvements to the level of delineation provided on
the corridor
7 2008 Port Alice 30 Improved vertical alignment, super-elevation,

delineation, pavement marking and drainage
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8 2008 Grand Forks 3 Improved cross-section with channelization, delineation,
pavement marking, pedestrian facility
9 2008 Merritt 5A Improved signing including enbanced curve delineation
with W54 signs
10 2008 Vernon 6 Installation of concrete batrier and inlaid thermal
pavement markings
11 2008 Smithers 16 Improve signing, delineation, channelization, access
control, widening, and super-elevation
12 2008 Prince George 97 Pavement treatments, install median barrier, improved
delineation and rut removal
13 2009 Abbotsford 1 New WB climbing lane to reduce friction, congestion
and weaving at Mt. Lehman I/C
14 2009 Victoria 17 Installation of a real-time congestion warning system
responding to peaking ferry traffic
15 2009 West 97 Installation of median barrier to prevent cross-over
Kelowna incidents
16 2009 Prince George 97 Widening of Hwy 97 and improve intetsection
operations at Railway, Terminal and Pacific
17 2009 Langford 1 Signing, delineation, drainage, access management;
install deceleration lanes, widen shoulders and CRB
18 2009 Nanaimo 1 Improve road signing, install lighting, and introduction
of speed control measures
19 2009 Elko 3 Shoulder widening, ramble strips, improve signing,
pavement marking, speed control measures
20 2009 Dease Lake 37 Improved level of delineation, pavement marking, and
pavement treatments
21 2009 Ucluelet 4 Improve the roadside hazards, including barrier
installation and pavement treatments
22 2009 Kelowna 97C Improve positive guidance with the in-laid thermo
plastic pavement marking
23 2009 West 97 Improve signing, delineation, pavement marking, sight
Kelowna distance, signal and channelization
24 2010 Hope 3 Improve signing and delineation, speed reader board,
LED chevrons, CRS/SRS, thermo
25 2010 Chilliwack 1 Improve signing, pavement marking, extend bartier,
install wider rumble strips
26 2010 Nanoose 19 Installation of glare screen and improvements to the
signing and delineation
27 2010 Malahat 1 Address roadside hazatds by installing barrier and
impact attenuators
28 2010 Kamloops 5A Improve signing, delineation, pavement marking, speed
control measures, pavement treatments
29 2010 Sparwood 3 Construct passing lanes, widen, improve signs, marking,
delineation, drainage, access, lighting
30 2010 Yahk 3 Improve surface, O/S and highly reflective of signs,
tmprove delineation and guidance
31 2010 Keremeos 3A Improve sutface, install reflectors on all existing CRB
and upgrade of W-54 signs
32 2010 Cranbrook 93 Resutface, improve shoulders, delineators, turning/ slip
by lanes, drainage / runoff control
33 2010 Coquihalla 5 Surface improvements, replace concrete panels with

asphalt pavement, replace drainage system
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34 2010 Langford 14 Repaving, improve shoulder, installation of bus pull-outs
at key bus stops along the corridor

35 2010 Surrey 99 Installation of Cable Bartier in median to prevent cross-
over incidents

36 2010 Chilliwack 1 Installation of Cable Barrier in median to prevent cross-
over incidents

37 2010 Nanaimo 1 Improve cross-section, CRB/CMB, access management

delineation, signs, illumination, sight distance
38 2010 Port Alberni 4 Improve signing, speed control measures, install RWIS
with variable message boards
39 2010 Langley 10 Improve median treatment, access control, railway

crossing, extend CMB, install crash attenuator

4.2 Comparison Group Sites

The comparison group of sites is used to cotrect for time trend effects, including the
confounding factors of history and maturation. The comparison group sites were selected to
ensute that they had similar traffic and environmental conditions as the treated sites. To
ensure that there was a similarity in the traffic conditions between treatment and compatison
sites in an urban setting, the comparison site had to be a signalized intersection. In the rural
setting, the comparison site had to have the same highway classification as the treatment site.
The MOTI use a classification system that will classify a highway based on:

1) Urban (U) or Rutal (R)

2) Arterial (A), Expressway (E) or Freeway (F)
3) Undivided (U) or Divided (D)

4) 2 Lanes (2) or Mote than 4 Lanes (4)

Thus, a typical 2-lane rural highway would be categotized as a RAU2, whereas 2 freeway
through Vancouver would be categorized as a UFD4.

To ensure similar environmental conditions (e.g,, weather) the proximity to the treatment
site was the main ctitetion used for the selection of comparison group sites. Care was
exercised in selecting compatison group sites to ensure the time petiods for the treatment
and comparison sites are similar and that the factors influencing safety are similar between
the two groups of sites. A summary of the control group data is provided in Appendix A5.

A total of 203 comparison sites were selected and used to generate 67 different
comparison groups for the 111 treatment sites. Similarly to the treatment sites, the requisite
before and after traffic volume and collision data was requited for each comparison group
site. The before traffic volume and collision data included a minimum of 3 year time period
and the after traffic volume and collision data ranged from 4 to 5 years to match the
treatment sites.
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5 Program Evaluation Results

This section of the evaluation report presents the results that show the effectiveness of
ICBC’s Road Improvement Program in achieving its objectives, namely, a reduction in the
frequency and/or severity of collisions, as well as obtaining a desired retum on road
improvement investments.

5.1 Overall Change in Collision Frequency

The main outcome from the models is 0, desctibed in Equation 3.8, which represents an
average treatment effectiveness across the treated locations. The full set of estimated model
parameters is teported in appendix A.2. The estimated effectiveness of the treatment in
teducing collisions “C.R.” can easily be estimated from the following equation:

CR. =100 X(1 — 0) G.1)

Overall, the ICBC’s Road Improvement Program showed a considerable reduction
in collision frequency from the before to the after period. Considering all 111 treatment
sites, there was found to be a 24.0% reduction in severe collisions (fatal + injuty collisions
combined) and a 15.4% reduction in PDO (property damage only) collisions. The total
reduction of severe and PDO collision frequency for urban intersections was found equal to
-19.6% and -7.6%, respectively. For rural highway segments, severe collisions wete reduced
of -28.2% and PDO collisions of -22.5%. The results of the overall collision reduction are
provided in Table 5.1.

Table 5.1: Overall Collision Reductions

Location Type Collision Change
Utban Severe -19.6%
Intersections PDO -7.6%
Rural Severe -28.2%
Highways PDO -22.5%
ALL Locations Severe -24.0%
(Urban and Rural) PDO -15.4%

The results for the change in PDO and sevete collisions by the 4 specific treatment
types are summarized in four tables, presented as follows:
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Table 5.2: Treatment Effectiveness New Pedesttian Signal Installations (Utban Intersections)
Table 5.3: Treatment Effectiveness Geometric Design Improvements (Utban Intersections)
Table 5.4: Tteatment Effectiveness for Traffic Signal Upgrades (Urban Intersections)

Table 5.5: Treatment Effectiveness for Segment Improvements (Rural Highway Segments)

Table 5.2: Treatment Effectiveness for New Pedestrian Signal Installations
(Urban Intersections)

o e
0 =+ st. deviation Confidence Confidence .
Level Level Reduction
(C.R)
PDO 0.937+ 0.079 0.814 1.073 -6.3%*
Severe 0.755+ 0.081 0.629 0.894 -24.5%

* Not significant at the 95% confidence level

‘Table 5.3: Treatment Effectiveness Geometric Design Improvements
(Urban Intersections)

0 + st. deviation Confidence Confidence )
Level Level Reduction
ve ve (CR)
PDO 0.892% 0.042 0.824 0.963 -10.8%
Severe 0.770x 0.035 0.714 0.830 -23.0%

Table 5.4: Treatment Effectiveness for Traffic Signal Upgrades
(Utban Intersections)

e e
0 * st. deviation Confidence Confidence ° .
Level Level Reduction
(C.R)
PDO 0.950 %+ 0.037 0.889 1.012 -5.0%%*
Severe 0.862 + 0.048 0.787 0.944 -13.8%

* *Not significant at the 95% confidence level but significant at the 90% confidence level.
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Table 5.5: Treatment Effectiveness for Segment Improvements
(Rural Highway Segments)

s v T
0 = st. deviation Confidence Confidence .
Level Level Reduction
(C.R)
PDO 0.775 £0.040 0.710 0.842 -22.5%
Severe 0.718 £0.040 0.655 0.787 -28.2%

It is important to note that these outcomes were ptovided along with standard
deviations, which show how much variation exists from the mean and certain percentile
values that reflect better the distribution of the result. The confidence level for this study
was set at 95%. The specification of a level of confidence reflects the fact that statistical
inferences are estimates and that the outputs are irrelevant if the required level of confidence
needed to accept or reject the results is not given. For instance, the reduction of PDO
collisions for new pedestrian signal installations is not significant at the 95% confidence
level, since the upper confidence level include values equal or higher than 1.

5.2 Change in Collision Frequency by Site

The results for the change in PDO and sevete collisions at each improvement site and
grouped accotding to the treatment type, are shown in several figures, presented as follows:

Figute 5.1: Change in Collisions for New Pedestrian Signal Installations (Utban Intersection)
Figure 5.2: Change in Collisions for Geometric Design Improvements (Urban Intersection)
Figure 5.3: Change in Collisions for Ttaffic Signal Upgrades (Utban Intetsection)

Figure 5.4: Change in Collisions for Segment Imptovements (Rural Highway Segments)
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Figure 5.3: Change in Collisions for Urban Traffic Signal Upgrades
(at Urban Intersections)
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Figute 5.4: Change in Collisions for Segment Improvements
(Rural Highway Segments)

As can be seen from the results presented from Figure 5.1 to 5.4, the change in collisions at
the 72 treated urban intetsections includes:

- Change in PDO incidents range from a reduction of 29.2% to an increase of 51.6%;
- Change in severe incidents range from a reduction of 41.7% to an increase of 67.9%;
- 59 of the urban intersections out of 72 had a reduction in PDO incidents; and,

- 69 of the urban intetsections out of 72 had a reduction in severe incidents.
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The results presented in Figure 5.4 indicate that the change in collisions at the 39 treated
rural highway segments includes:

- Change in PDO incidents range from a reduction of 58.3% to an increase of 5.2%;
- Change in severe incidents range from a reduction of 50.6% to 9.3%;
- A total of 38 sites out of 39 expetienced a reduction in PDO incidents; and,

- All 39 sites experienced a reduction in severe incidents.

5.3 The Net Present Value (NPV) and the Benefit Cost Ratio (B/C)

The last objective used to gauge the success of the Road Improvement Program is whether
ICBC’s contribution to projects achieves the desired return on investment. To determine
this, the net present value (NPV) and benefit — cost ratio (B/C) are calculated according to
Equation 3.9 and 3.10.

The fitst step in calculating the NPV and the B/C is to convett the treatment effect
into an annualized reduction (or increase) in collisions. The reductions (or increases) are then
converted into annual benefits (or dis-benefits) using average collision cost values as shown
in Table 5.6. It is duly noted that a discount tate of 3% was used in the calculation of the
NPV and the B/C, based on information ptrovided by ICBC.

Table 5.6: Average Collision Cost Values

Collision Data Property Damage Severe (Fatal + Inju
perty g jury
Source Only Incidents Incidents
Utban Sites
(Claim-based data) $3,029 §33,307
Rural Sites * *
(Police reported data) $3,029 $33,307

* Assumed the same of claim-based data

It is noted that in previous RIP Evaluation Studies, the average collision cost for rural sites
was increased by a multiplier to reflect the difference between claims based collision data
and police reported collision data (ie., for any given location, there is likely to be more
collisions recorded by auto insurance claims than by the collision reports filed by the police).
However, it was not possible to obtain information to quantify the difference between
claims based collision data and the police reported collision data. As a result, the same
average collision cost values were used for both the urban intersection sites and the rural
highway sites as reported in Table 5.7. This assumption should result in a conservative
estimate for the economic benefits for the rutal sites.
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The NPV, expressed in millions of dollars, and the B/C for the treatment sites are
based on a 5-year service life and a discount rate of 3% and are reported in Table 5.6 below.
The costs used in the calculation of the B/C and the NPV are based on ICBC conttibutions
to the road improvement projects. The table shows that for every dollar invested in a road
improvement project, there were 4.7 dollats returned to ICBC (on average) over a five-year
service life as a result of a reduction in collisions costs.

Table 5.7: Economic Evaluation for Treatment Sites (5-Year Service Life)

Collision Data Net Present Value  Benefit Cost Ratio
Source (NVP) (B/C)
Utrban Sites
(72 sites) $12.2M 4.3
Rural Sites
(39 sites) $7.9M 22
All Sites $20.1M 47

(111 sites)

It is noted that many of the road improvement projects are likely to have safety
benefits extending well beyond the 5-year setvice life, which is the basis for the return on
investment results presented above. Therefore, the actual economic effectiveness of the
Road Imptrovement Program may be higher than the results teported in Table 5.6, which
represent the outcome of a conservative assumption with regard to the service life of many
treatments.

The detailed results for the NPV and the B/C for each treatment site were provided
in Table 5.8 for each urban intersection and in Table 5.9 for the rural highway segments.



Table 5.8: Summary of Evaluation Results for Treatment Group 1:

Utrban Intersections

ID CITY MAJOR MINOR Cost ICBC | 5§ years
contribution)
Road Road Name B/C NPV
Name
1 Vancouver West 12th Trafalgar Street $32,000 519 | $134,116
Avenue
2 Vancouver West 12th Vine Street $24,500 6.64 | $138,083
Avenue
%- 3 Vancouver Fir Street West 14th Avenue $95,000 1.88 | $83,191
g 4 Vancouver Cambie Street West 14th Avenue $95,000 1.66 | $62,394
8 5 Vancouver Cambie Street West 17th Avenue $95,000 1.62 | $59,259
o
g-' 6 Vancouves Denman Strect | Alberni Street $70,000 -0.05 | -$73,557
-E 7 Vancouver Cordova Street | Princess Avenue $75,000 1.24 | $18,048
,(;:D 8 Vancouver Granville Street | West 15th Avenue $35,000 290 $66,525
g 9 Vancouver West 41st Yew Street $20,000 398 | $59,621
. E Avenue
8 10 Vancouver West 70th Heather Street $30,000 4.09 | $92,657
"8 Avenue
[ 11 Port Coquitlam | Prairic Avenue | Wellington Street $30,000 3.67 | $80,104
12 Port Coquitlam | Pitt River Road | Pooley Avenue $20,000 620 | $104,051
13 New Royal Avenue 7th Street $20,000 214 | $22,842
Westminister
1 Vancouver West 12th Heather Street $45,000 8.92 | $356,315
Avenue .
2 Coquitlam Como Lake Gatensbury Road $75,000 229 $96,789
Avenue
3 Maple Ridge Lougheed Hwy | 224th Street $25,000 11.30 | $257,517
4 Port Coquitlam | Coast Meridian | Riverwood Gate $45,000 1.93 $41,796
Road
5 Port Coquitlam | Kingsway Broadway Street $35,000 270 | $59,455
Avenue
6 Coquitlam Como Lake Poirier Street $65,000 6.39 | $350,290
- Avenue
g 7 Burnaby Canada Way Gilmare Avenue $33,000 18.00 | $561,006
§ 8 Mission Cedar St Tth Ave $86,000 3.19 | $188,184
g 9 Abbotsford Ol Clayburn | McKee Dr $24,000 569 | $112,671
Rd
g 10 | Abbotsord Gladwin Rd Harmis R $88,000 0.63 | -$32,389
'go 11 City of Langley | Fraser Hwy 2031d St $25,000 13.03 | $300,828
&) 12 Township of 64th Ave 197th St $116,000 461 | $419,276
8 Langley
g 13 Township of 208th St 80th Ave $34,000 13.34 | $419,636
g Langley
8 14 Surrey Fraser Hwy 148th St $89,000 4.60 | $320,472
C T T2nd Ave 140 5t $75000 | 7.63 | $496,910
16 Surrey 72nd Ave 130¢h St $75,000 5.40 | $329,670
17 | Sureey 32nd Ave 168th St $80,000 4.00 | $240,065
18 Surrey 168th St 84th Ave $56,000 3.17 | $121,783
19 Surrey 144th St 60th Ave $120,000 1.48 | $57,498
20 Delta Nordel Way Brooke Rd $164,000 3.36 | $386,902
21 Delta Nordel Way Shepherd Way $64,000 4.67 | $235,175
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22 Delta Derwent Way Chester Rd $38,000 222 | $46,197
23 Kelowna Springfield Rd | Graham Ave $28,500 791 | $196,998
24 Vernon 43rd Avenue 20th Street $21,700 8.82 | $169,665
25 Kelowna Springfield Rd | Leckic Rd $101,400 | 093 | -$6,859
26 | Kelowna Springfield Rd | Benvoulin Rd $24,200 35.84 | $843,047
27 Kelowna Benvoulin Rd KLORd $20,100 38.99 | $763,534
28 Kelowna Lakeshore Rd Lequime Rd $18,400 4.37 | $62,051
29 Penticton g:rmk;nr:; Green/Warren/Duncan | §$222 800 293 | $429,728
30 Prince George | Hiwy 16 Domano Blvd $128,600 338 | $306,606
1 Vancouver Marine Drive | Yukon Street $35,000 5.54 [ $158,747
2 Vancouver Homer Street Helmcken Street $60,000 217 | $70,490
3 Vancouver West 2nd Yukon Street/Wylie $40,000 -2.38 | -$135224
4 West Vancouver ﬁm?Drive 24th Street $25,000 8.68 | $192,031
5 North Chesterfield 15th Streer $28,000 198 | $27,529
Vancouver City | Avenue
6 Maple Ridge 232nd Street 128th Avenue $25,000 1.53 | $13,268
7 Maple Ridge Dewdney Trunk | Cottonwood $20,000 6.29 | $105,748
8 Maple Ridge x:-inethy Way | 224th Street $30,000 -7.69 | -$260,726
9 Coquitlam North Road Delestre Road $100,000 112 | $12,284
10 Burnaby Cariboo Road | 10th Avenue $45,000 4.69 | $166,071
11 Burnaby Central Blvd. Bonsar Avenue $30,000 1.80 | $23,981
" 12 Abbotsford Marshall Rd Abbotsford Way $74,000 203 [ $75,920
'go 13 | Gityof Langley | 56th Ave 198th St $32,000 395 | $94,340
& 12 Township of 16th Ave 216th St $61,000 0.60 | -$24,125
= Langley
E 15 Township of Fraser Hwy 240th St $18,000 9.08 | $145,489
B Langley _
% 16 Richmond Granville Ave | Buswell St $29,000 317 | $63,008
ig. 17 Richmond No 2 Rd Feancis Rd $18,000 8.85 | $141,371
B [1g [ chmond No1Rd Blundel Rd $45000 [ 242 | $63,926
19 Richmond Granville Ave | St Albans Rd $27,000 518 | $112,748
20 Richmond Blundell Rd St Albans Rd $13,000 7.15 | $79,997
21 Chilliwack Yale Rd Hodgins Ave $35,000 15.86 | $519,925
25 | Samey King George | 68th Ave $34,000 850 | $254,938
23 Surrey :Igvz’ynd St 24th Ave $40,000 1.97 | $38,704
74 | Dem Scott Rd Sunwood Dr $28,000 872 | $216,151
25 Kelowna Lakeshore Rd | Barrera Rd $24,100 299 | $47,874
2 WestKelowna | OId Okanagan | Burt Rd $31,300 1.21 | $6,489
27 | Prince George g:'py;ka Bivd 15th Ave $17,600 10.54 | $167,922
28 Kamloops Various Various $40,700 30.13 | $1,185,565
29 | Kamloops Pacific Way Hugh Allan Dr $29,600 -7.69 | -$257,188
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Table 5.9: Summary of Evaluation Results Treatment Group 2: Rural Hwy Segments

ID | Nearest Cost (ICBC | 5 years
CITY contribution)
B/C | NPV

1 Nanaimo $35,400 9.38 $296,565
& Princeton $42,500 9.35 $354,778
3 Surrey $86,100 435 $288,701
4 Squamish $94,200 2.21 $114,107
5 Port Alberni $41,500 6.99 $248,564
6 Williams Lake | $26,100 1834 | $452,584
7 Port Alice $46,300 9.42 $389,797
8 GrandForks | $59,100 3.04 $120,637
9 Merritt $31,400 13.93 | $405 852
10 Vernon $63,000 4.26 $205,432
1 Smithers $56,300 5.31 $242,516
12 Prince George | $46,400 487 | $179,755
13 Abbotsford $40,400 4.95 $159,571
14 Victoria $73,000 132 | $23,006
15 West Kelowna | $78,900 2.94 $153,331
16 Prince George | $46,300 3.03 $94.166
7 Langford $63,300 330 | $145,794
18 Nanaimo $45,100 4.03 $136,801
19 Elko $13,100 2916 | $368,934
20 Dease Lake $10,100 11.42 | $105,199
2 Ucluelet $51,600 657 | $287531
22 Kelowna $48,100 3.21 $106,377
23 West Kelowna | $45,700 5.12 $188367
24 Hope $86,600 312 | $183,509
25 Chilliwack $42,100 7.51 $274,182
2 Nanoose $41,500 2.08 $44,822
21 Malahat $17,800 11.06 | $179,084
28 Kamloops $78,300 3.98 $233,654
2 Sparwood $48,700 6.62 | $273,484
30 Yahk $20,900 9,53 $178,214
&) Keremeos $39,300 4.45 $135,650
32 Cranbrook $35,700 1130 | $367,533
33 Coquihalla $10,100 2113 | $203,301
34 Langford $61,800 5.63 $286,428
35 Surrey $68,600 2.00 $68,533
36 Chilliwack $32,100 5.25 $136,577
37 Nanaimo $71,300 3.37 $168,633
38 Port Alberni $63,500 271 $108,444
39 Langley $40,900 2.37 $56,115
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6 Summary and Conclusions

The objective of this evaluation study was to conduct a time-seties (before to after)
evaluation of the safety performance of a sample of locations that have been improved
under the ICBC’s Road Improvement Program (i.e., utban sites and highway segments). The
overall effectiveness of the Road Improvement Progtam can be determined by:

1) Determining if the frequency and/or severity of collisions at the improvement sites has
reduced after the implementation of the improvement; and by,

2) Quantifying the program costs versus the economic safety benefits to determine the
return on road safety investment.

The evaluation has incotporated the latest techniques in road safety analysis in 2 way to
provide a high level of confidence in the results that were produced. The methodology used
for this evaluation study is the full Bayes (FB) method The FB approach was shown to have
several advantages, including the ability to account for greater uncertainty in the data; to
provide more detailed inference; to allow inference at mote than one level for hierarchical
models; and to efficiently integrate the estimation of the safety model and treatment effects
in a single step. To support the reliable methodology, it was also necessary to obtain reliable
data for the evaluation.

To supportt the reliable methodology, it was also necessaty to obtain reliable data for
the evaluation. Collision and traffic volume data was tequited for each site within two
distinct groups of sites, which included 111 treatment sites (Le., road improvement projects
that were completed in 2008, 2009, or 2010, as patt of the Road Improvement Program) and
203 comparison sites (ie., sites that have not been improved, but are subjected to similar
traffic and environmental conditions as the treatment group sites). It is also noted claim-
based collision data was used for the evaluation of urban sites and police-repotted collision
data was used for the rural sites.

Overall, the ICBC’s Road Improvement Program showed a considerable reduction
in collision frequency from the before to the after period. Consideting all 111 treatment
sites, there was found to be a 24.0% reduction in severe collisions (fatal + injury collisions
combined) and a 15.4% reduction in PDO (property damage only) collisions. The total
reduction of severe and PDO collision frequency for utban intersections was found equal to
-19.6% and -7.6%, respectively. For rural highway segments, severe collisions were reduced
of -28.2% and PDO collisions of -22.5%. The tesults of the overall collision reduction are
provided in Table 6.1.
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Table 6.1: Overall Collision Reductions

Location Type Collision Change
Utban Severe -19.6%
Intersections PDO -7.6%
Rural Severe -28.2%
Highways PDO -22.5%
ALL Locations Severe -24.0%
(Utban and Rural) PDO -15.4%

For each site in the two Treatment Groups, the change in the collision frequency for
both PDO collisions and severe collisions wete calculated. With regards to 72 treated urban
intersections, the results showed that:

- 59 of the urban intersections out of 72 had a reduction in PDO incidents; and,

- 69 of the urban intersections out of 72 had a reduction in severe incidents.
For rural highway segments, the results indicated that:

- A total of 38 sites out of 39 experienced a reduction in PDO incidents; and,

- All 39 sites expetienced a reduction in severe incidents.

Finally, in addition to the change in collision frequency, it was also important to
determine if ICBC’s conttibution to the road improvement ptojects achieved the desired
return on investment. To do that, two economic indicators wete used, including the net
present value (NPV) and the benefit cost ratio (B/C). The NPV, expressed in millions of
dollars, and the B/C for the treatment sites were based on a 5-year service life and a discount
rate of 3%. The summary of the tesulting values is repotted in Table 6.2. The table shows
that for evety dollar invested in a road improvement project, there were 4.7 dollars returned
to ICBC (on average) over a five-year service life as a result of a reduction in collisions costs.

Table 6.2: Economic Evaluation for Tteatment Sites (5-Year Service Life)

Collision Data Net Present Value  Benefit Cost Ratio

Soutce (NVP) (B/C)
Utrban Sites

(72 sites) $12.2M 4.3
Rural Sites

(39 sites) $7.9M 2

All Sites

(111 sites) §20.1M 4.7
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Appendices

A.1 Derivations of the Koyck model for WinBUGS
Rewtiting Equation (3.4) as In(u,)=C,+vy,, the ARI Equation (3.5) implies that
vi=9lln(u;, ) — Ciii]+ e . Substituting this last expression in (3.4) leads to

In(u,) = (1= P ao+ (A~ a:T: +[@/(1-3B)1 [, +[w /1~ SB)IT: I,
+ L1 X+ By Xoun+ ¢ln(lui,r-l) ter, (A.1)

where Ii=Ili~$1i1q, Xyp= In(V,,)—¢In(¥,,4), and X =In(V,,) — 4 In(Vs,;,) .

Applying the operator (1-8B) to both sides of (A.1) yields
In(u,) =A-)1-S)ao+U-P)1-auT.+ o1} + ' T: T,

+ B Xt By Xow +($+0) I, , ) - 46 I, ) +e, (A.2)
whete X7, = Xy =6 X and X3y = X0y —6 X0y -

Equation (A.2) holds for #=3,4, ..., m. The regression model for =1 (with no lags)
is obtained from Equation (A.1) as follows

In(u,) = o+ o, T, + Bin(y, )+ Byln(W ;) +v,, vi~ NO,g2/(1- ¢2)) s
whereas the regression model for /=2(with one lag) is obtained from Equation (A.1) as

follows
In( 1) = (1=)ao +(1=$ )T+ B, [I(V 1)~ $In(V 1 )] + B lin(v, )~ 107 1.)]
+PIn(,) +e,.
To derive the variance of y;, the AR1 Equation (3.5) implies that
var(v,) = ¢’ var(y,) + o2 . For |g| <1 (stationary AR1), var(v,) = g2/(1- ¢%), for all £
It is important to check the appropriateness of such models for 2 given dataset by

monitoting in WinBUGS the postetior probabilities of the stationary conditions (‘6’1 <1) and

(Iﬁl <1). For posterior probability of non-stationarity (|¢| 21),a N(0,7) prior can be used

(stationatity is not imposed) whete 7 is small, e.g., 1 or 0.5 (Congdon, 2006).
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In this section, the whole set of coefficient estimates, sourced from WinBUGS output, were
listed and sotted in different tables, one for each model considered.

Table A.2.1 Parameter Mean Values and Standard Errors for Urban Intersections
(new pedestrian signal installations)

Parameter PDO Severe
Oo 0345 + 0931 2642 + 1.182
o 1522+ 0.266  -0.907 _+ 0.249
P 0229  + 0074 0361+ 0093
B2 0059 + 0042 _ 0.165 _+ 0.065
5 0703 _ + 0319 0622 + 0271
¢ 0548 + 0.144 0322  + 0.126
© 0002 _+ 0.055  -0.018 + 0.043
o 0031 + 0.060  -0.09 + 0.076
Sy 0072 _+ 0.028 0074 _ + 0.030
i 0711 _+ 0.085  0.549 + 0.068

Table A.2.2 Parameter Mean Values and Standard Errors for Urban Intersections

(geometric design improvements)

Parameter PDO Severe
%o 7240 _+ 1.001 9134 + 1025
a1 -0.174 + 0.135 0120 + 0.126
By 0.766 _+ 0.099 0.818 + 0.098
B2 0253 + 0064 0354 + 0.064
5 0446+ 0321 0022 + 0175
¢ Q050+ 0079 0075 + 0050




© -0.036 _+ 0.038 0.054 + 0,033

o* 0093 + 0057 0297 + 0.058
Oy 0091 _+ 0.040 0.047 + 0.018
Ce 0.574 + 0.047 0.532 + 0.043

Table A.2.3 Parameter Mean Values and Standard Errors for Urban Intersections

(traffic signal upgrades)
Parameter PDO Severe
%o -7.750__+ 0.930 7758 _+ 0.828
1 0243 + 0417 0220 + 0.114
B 0657 _+ 0.079  0.658 _ + 0.075
B> 0424 * + 0.057 0374 + 0.050
5 0975+ 0.087  -0121 _+ 0.406
¢ 0495+ 0184 0039+ 0.054
@ 0043 + 0019 0025+ 0.029
o -0.039 _+ 0018 0216+ 0.093
Ov 0062 _+ 0.021 0048 + 0,018
i 0528 + 0.037 0495 + 0.034

Table A.2.4 Parameter Mean Values and Standard Errors for Rural Highway

Segments
Parameter PDO Severe
%o -2034 + 0.837 2928 + 0.859
i 0.095 + 0150 0120 + 0.142
B 0376  + 0.070 0421 + 0.072

B2 0.323 _ + 0.083 0455 + 0.081




0021 _+ 0243 0488 + 0.253
¢ 0280  + 0076 0472+ 0.098
. 0040 + 0064 _ -0.014 _+ 0.054
w* 0196+ 0060 0197+ 0.057
Ov 0200 + 0.063 0111 _ + 0.039
Ce 0527 _+ 0049 0514 + 0.045
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A.5 Summary of Control Group Sites

Comparison sites were selected to ensure that they had similar traffic and environmental
conditions as the treated sites.

To ensure that there was a similarity in the traffic conditions between treatment and
compatison sites in an urban setting, the comparison site had to be a signalized intersection.
In the rural setting, the compatison site had to have the same highway classification as the
treatment site. The MOTI use a classification system that classify highways based on:

1) Utban (U) or Rural (R)

2) Arterial (A), Expressway (E) ot Freeway (F)
3) Undivided (U) or Divided (D)

4) 2 Lanes (2) or Mote than 4 Lanes (4)

To ensute similar environmental conditions (e.g., weather, reporting practices) the proximity
to the treatment site was the main criterion used for the selection of comparison group sites.
The following tables show the geographic region,

Comparison | Geographical Desctiption of Control Group

Gtoup Area
1) 10 sites, all within the City of Vancouver
2) 10 sites, 8 in Vancouver and 2 in Burnaby
3) 10 sites, all within City of Vancouver
Greater

4) 10 sites, 5 in City of North Van, 5 in District of North Van

Vancouver Region I5 35 ires, all withia Maple Ridge

6) 10 sites, 4 Coquitlam, 4 Port Coquitlam, 2 Burnaby

7) 10 sites, all within Burnaby

gba;‘ﬁ‘:sa 1) 6 Sites, all within Abbotsford

inti?sections) 2) 11 Sites, 6 in Langley and 5 in Langley Township
Fraser Valley 3) 10 sites, all within Richmond
Region 4) 8 sites, all within Chilliwack

5) 10 sites, all within Surrey

6) 10 sites, all within Delta

Southern Intetior | 1) 10 Sites all within Kelowna

and Northetn 2) 6 sites, all within Prince George

Regions 3) 12 sites, all within Kamloops

Lower Mainland 1) 10 sites, located on Highways 1, 7, 17 91 and 99
Fraser Valley 2) 10 sites, located on Highways 1, 10, 11 and 91

Rural Area Southern Interior | 3) 10 sites, located on Highways 1, 3, 5, 8 and 22

Notrth/Central 4) 10 sites, located on Highways 16, 24, 26, 27, 35, 37, and 39

Vancouver Island | 5) 10 sites, located on Highways 1, 4, 14 and 19
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Additional powers

6(2) The corporation has the power and capacity to do all acts and things necessary or required
for the purpose of carrying out its functions and powers and, without limiting the generality of the
foregoing, the corporation may

(a) conduct surveys and research programs and obtain statistics for its purposes and for the
purpose of establishing and administering any insurance plan;

(b) enter into agreements with, or retain agents or adjusters for the purpose of soliciting and
receiving applications for insurance, for collecting premiums, adjusting claims, and doing of
such other things on its behalf as the corporation considers necessary;

(c) prescribe forms of applications, contracts, and forms of policy and such other forms as the
corporation considers necessary;

(d) prescribe the information and detail required to be set out on any form;

(e) evaluate damages and losses and pay claims under a contract by which the corporation may
be liable as an insurer;

(f) reinsure the contract or any portion thereof of any other insurer, and reinsure its risk under
any plan or a contract or any portion thereof with any other insurer, whether or not the other
insurer is within or without the province, or is, or is not, licensed under The Insurance Act;

(g) do all things necessary for the purpose of settling, adjusting, investigating, defending and
otherwise dealing with, in conformity with this Act and The Insurance Act insofar as is
applicable, and the regulations made under both Acts, claims made in respect of contracts by
which the corporation may be liable as insurer or in respect of any plan established under
section 6;

(h) carry out either alone or jointly with other board, commission, corporation,
department or agency of government, or any private person, agency, or association,
introduce, establish, supervise, finance and promote programs relating to health,
rehabilitation, safety and the reduction of risk in respect of any branch or class of
insurance in which the corporation is engaged;

(i) promote or carry out programs of research into the causes of accidents and research
into the more equitable distribution of losses resulting from highway traffic accidents;

(j) establish and maintain one or more repair shops to investigate, study, and apply techniques
used or to be used in the repair of motor vehicles and to analyze the cost of repairs;

(k) negotiate and bargain with persons engaged in the business of motor vehicle and trailer
repairs with a view to establishing fair and reasonable prices for motor vehicle and trailer
repairs in relation to which payments may be made under this Act;

(1) make such by-laws and pass such resolutions, not contrary to the law or this Act, as it
considers necessary or advisable for the conduct of the affairs of the corporation, and,
without limiting the generality of the foregoing, make by-laws and pass resolutions with
respect to the time and place of calling and holding meetings of the corporation, the
procedure to be followed at the meetings, and generally with respect to the conduct in all
other particulars of the affairs of the corporation, and may repeal, amend, or re-enact them.
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Additional powers

9 (1) The corporation may do all acts and things necessary or required for the purpose of carrying out its
functions and powers, and, for that purpose, has all of the powers and capacity of an individual of full
capacity.

(2) Without limiting subsection (1), the corporation may do any of the following:

(a) conduct surveys and research programs and obtain statistics for its purposes and to establish and
administer any insurance plan;

(b) enter into an agreement with, or retain agents or adjusters to solicit and receive applications for
insurance, to collect premiums, adjust claims, and do other things on its behalf it considers necessary;

(c) prescribe forms for application, contracts, policies and other matters it considers necessary;
(d) prescribe the detail required to be set out on a form;

(¢) evaluate damages and losses and pay claims under a contract by which the corporation may be liable
as an insurer;

(f) reinsure the whole or part of a contract of another insurer, and reinsure its risks under the whole or part
of a contract with another insurer, whether or not the other insurer is inside or outside of British
Columbia, or is authorized under the Financial Institutions Act;

(8) do anything necessary to settle, adjust, investigate, defend and otherwise deal with, under this Act, the
Insurance Act or the Financial Institutions Act so far as is applicable, claims made on contracts by which
the corporation may be liable as insurer or on a plan established under sections 7 and 8 (1);

(h) make bylaws and pass resolutions, not contrary to law or this Act, it considers necessary or advisable
for the conduct of its affairs including the time and place of its meetings, procedure at meetings and
generally the conduct of its affairs in all ways;

(i) carry out either alone or with a board, commission, corporation, ministry or agency of
government, or a person, agency or association, a research, education, training, competition or
similar program relating to highway safety;

() promote or carry out programs of research into causes of accidents and the equitable
distribution of losses resulting from highway traffic accidents;

(k) establish and maintain repair shops to investigate and apply techniques used in the repair of vehicles
and to analyze the cost of repairs;

(1) negotiate with persons engaged in vehicle repairs to establish fair and reasonable prices for vehicle
repairs for which payments may be made under the Insurance (Vehicle) Act.
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