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EXECUTIVE SUMMARY

ES-1 Project Objective / Overview

The objective of this assignment was to review the different collision cost models
that exist, as well as the data inputs required for the models, to determine which
costing model would be the most appropriate for the Capital Region of Alberta
and the members of the Capital Region Intersection Safety Partnership (CRISP)
committee. A collision cost model would be developed and used to calculate
the collision costs in the Capital Region.

In general, the elements of a collision cost model are categorized into 3 types of
costs including: 1) Direct Costs, 2) Human Capital (HC) Costs and 3) Willingness-
to-Pay (WTP) Costs, which are defined below.

1) Direct Costs:
These are the largely tangible and clearly understood costs that
can be directly linked to the collision, including property damage
costs, emergency services, medical expenses, legal costs, travel
delay costs and the costs associated with lost time from the
workplace. Often, the data required to accurately determine the
direct costs of collisions are readily available.

2) Human Capital Costs:
These are costs that are associated with the future net production
that is lost to a society as a result of a collision. A value for future net
production is determined by subtracting a collision victim’s future
net consumption from their future net production. This collision cost
value represents a measure of the ‘value’ of that person to the
society.

3) Willingness-To-Pay Costs:
These are costs that a society is willing to pay to prevent or reduce
the risks associated with the occurrence of collisions, particularly
collisions that involve injury and death. This method involves
surveying a representative sample in order to understand the
tradeoff between collision risk and economic resources available to
the population.

It was understood that the members of the CRISP committee would be most
interested in the direct collision costs, but would also like to have some indication
of the Human Capital (HC) costs and Willingness to Pay (WTP) costs. As such,
most of the attention was given to establishing the various elements associated
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with direct collision costs, while less effort was dedicated to the determination of
HC and WTP collision costs.

ES-2 Literature Review / Critical Review

A literature review was completed at the outset of this assignment. The results
from the literature review provided a description of several different methods
that are used to produce collision cost estimates. A detailed summary of several
key information sources is provided in Appendix 1, however, it is noted that many
other studies were reviewed for the assignment and these references are cited
within the body of the report.

The components of the collision cost estimates range from quite definitive direct
costs (e.g., property damage costs, emergency response costs, etc.) to very
abstract, non-tangible, indirect costs such as pain, suffering and grief, which are
typically associated with human capital or WTP collision cost models.

Direct collision costs are typically calculated from existing databases associated
with the various components of cost. For example, emergency response
agencies such as the police services often maintain records of the time and
costs associated with attending motor vehicle collisions. Since the collision costs
associated with the direct / internal costs are often readily available and
generated from existing databases, the literature concerning how these values
were obtained is limited. More emphasis is generally placed on external costs, as
it is often quite difficult to assign dollar values to intangible services that are
borne by individuals and societies as a whole. As such, the various elements of
external costs are the main focus of the literature review chapter, which includes
the following main concepts:

- Loss of Productivity
- Pain, Suffering and Grief
- Loss of Quality of Life
- Value of Statistical Life

Due to the wide variety of the collision costing methods, there is a wide range in
the values that have been generated for collision costs, which can vary from a
low of approximately $1M to a high of nearly $20M for a fatal collision. This range
is partly due to the differences in the collision cost models used, but it is believed
that the differences are also due to data accuracy, data availability and the
interests of the agency examining collision costs.
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ES-3 Classification of Collision Severity

The third chapter of the report discussed the different ways in which collisions
can be classified based on the level of severity. This is particularly important in
how the collision cost model would be developed and how the final results
would be presented.

For this assignment, the collision severity categories are based on a ‘per collision’
and on a ‘per victim’ basis. An example of the difference between the
categorization is that one injury collision can results in more than one injury victim
(i.e., there can be several persons injured in an incident recorded as a injury
collision). As such the following collision severity classification was used, based on
the classification system used in Alberta.

1) By Collision
a. Fatal Collision
b. Injury Collision
c. Property Damage Only (PDO)

2) By Victim:
a. Fatality
b. Major Injury
c. Minor Injury
d. Property Damage Only (PDO)

ES-4 Baseline Collision Data

Chapter 4 of this report presented the baseline collision data that would form the
basis for the collision cost model that was developed. The raw collision data from
the province of Alberta and Edmonton’s Office of Traffic Safety was obtained to
represent specific communities within the Capital Region.
Collision data for 2007 from the following communities were included in the raw
data set for the collision cost model.

- Devon
- Edmonton (Edmonton Police Service (EPS)
- Fort Saskatchewan
- Leduc
- Sherwood Park
- Spruce Grove
- St. Albert
- Stony Plain
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The raw collision data from 2007 for each community is provided in Table ES-1,
based on the two collision severity classifications described previously.

Table ES-1: Raw Collision Data (2007) for the Capital Region

Collision Frequency (Collision) Collision Frequency (Victim)
Community

Fatal Injury PDO Fatalities
Major

Injuries
Minor

Injuries
PDO

Devon 1 6 118 1 4 9 118

Edmonton 32 5,955 33,943 33 536 7,503 33,943

Ft. Saskatchewan 3 74 448 3 9 103 448

Leduc 1 111 917 1 17 128 917

Sherwood Park 2 375 1,534 2 33 473 1,534

Spruce Grove 1 70 667 1 14 84 667

St Albert 2 262 1,261 2 26 309 1,261

Stony Plain 0 29 396 0 7 30 396

TOTAL 42 6,882 39,284 43 646 8,639 36,880

Several adjustments must be made to the raw data to account for the under-
reporting and misreporting of collisions. Making such corrections is a very
common practice when collision-costing models are developed, and allows for
a better representation of the true collision experience. The adjustment process
for the raw collision data was fully documented in chapter 4, noting that the
adjustment factors were obtained from literature sources. The results of the
adjustments and the final collision data set used in the model are provided in
Table ES-2. If local information becomes available to correct for the necessary
adjustments, it can easily be input into the Capital Region collision cost model.

Table ES-2: Adjusted Collision Data for the Capital Region

Collision Frequency (Collision and Victim Data)
Collision Type

Fatal Injury PDO TOTAL

Collisions 43 8,517 51,822 60,382

Fatalities 44 44

Injuries 207 13,540 13,746

Major Injury 66 891 956

Minor Injury 141 12,649 12,790
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ES-5 Collision Cost Results

The results for the collision cost model are divided into three categories, which
correspond to the 3 types of costs (i.e., direct costs, human capital costs, and
willingness-to-pay costs). The specific elements associated with each type of
collision cost are discussed fully within the body of the report. The reader is
directed to chapter 5 for the direct collision cost elements, chapter 6 for the
human capital costs elements, and chapter 7 for the willingness-to-pay collision
cost elements.

ES-5.1 Direct Collision Costs

There are six categories for the direct collision cost elements, which includes a
total of 20 specific cost elements. The direct collision cost elements that were
included in the cost model are listed below and the final results for the various
collision cost elements are provided in Table ES-3.

Property Damage Costs
Vehicle Damage Costs
Auto-Insurance Administration Costs
Out-of-Pocket Costs
Towing Costs

Emergency Response Costs
Police Costs
Fire / Rescue and Ambulance Costs
Coroner / Medical Examiner Costs

Health Services Costs
Emergency Department Costs
Intensive Care Unit Costs
Acute Care hospital Costs
Rehabilitation Costs
Long Term Care Costs

Legal Costs
Cost of Correctional Services
Court Costs
Legal Aid and Prosecution Costs
Funeral Costs

Travel Delay / Environmental Costs
Traffic Delay Costs and Extra Fuel Consumption Costs
Extra Pollution Costs

Productivity
Lost Productivity Due to Injury Collisions
Lost productivity Due to Fatalities
Lost Productivity Due to PDO Incidents
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Table ES-3: Summary of Direct Collision Costs for Capital Region

DIRECT Collision Costs Collision Costs (by Victim) Collision Costs (by Collision)

Fatality Major
Injury

Minor
Injury

Property
Damage Fatal Injury PDO

1 Property Damage (Vehicle Related)

Vehicle Repairs $25,841 $18,308 $15,509 $6,681 $26,456 $16,092 $6,272

Auto-Insurance Administration $3,235 $1,537 $920 $127 $3,312 $1,180 $120

Out-of Pocket Expenses $1,292 $975 $871 $429 $1,323 $898 $403

Towing Services $588 $512 $504 $333 $602 $586 $311

2 Emergency Response Costs

Police Costs $5,884 $2,322 $441 $169 $5,884 $541 $169

Fire / Rescue Costs $628 $3,281 $81 $0 $628 $278 $0

Ambulance Costs $548 $3,775 $27 $0 $548 $222 $0

Coroners Costs (Fatal Only) $1,812 $0 $0 $0 $1,770 $0 $0

3 Health Services Costs
Emergency Room Costs $1,039 $318 $254 $0 $1,064 $348 $0

ICU Care Costs $45,878 $26,517 $0 $0 $46,970 $2,489 $0

Acute Care Costs $9,156 $8,258 $0 $0 $9,374 $775 $0

Rehabilitation Costs $6418 $4735 $523 $0 $6571 $1101 $0

Long Term Care Costs $18,656 $15,035 $887 $0 $19,100 $2,525 $0

4 Legal Costs
Correctional Services $1,061 $419 $8 $0 $1,061 $29 $0

Court Costs $434 $171 $3 $0 $434 $12 $0

Legal Aid and Prosecution $386 $152 $3 $0 $386 $11 $0

Funeral Costs (Fatal Only) $8,887 $0 $0 $0 $8,741 $0 $0

5 Travel Delay Costs

Delay Costs Caused by Collision $16,903 $8,874 $4,648 $1,927 $16,903 $4,926 $1,927

Extra Fuel Consumption $2,069 $1,086 $569 $236 $2,069 $603 $236

Environmental / Pollution Costs $12,843 $6,742 $3,532 $1,464 $12,843 $3,743 $1,464

6 Productivity / Disruption Costs

Short-Term Work-Place (Injury) $14,944 $10,606 $1,802 $0 $15,300 $3,165 $0

Short-Term Work-Place (Fatal) $3,882 $0 $0 $0 $3,975 $0 $0

Short-Term Work-Place (PDO) $0 $0 $0 $48 $0 $0 $48

TOTAL for DIRECT Costs: $178,499 $113,624 $30,581 $11,367 $181,335 $39,524 $10,902

A summary of the results from Table ES-3 is provided below for the direct collision
cost elements of the collision cost model (rounded).

Direct Collision Costs:

Fatal Collision: $181,300 Fatality: $178,500
Injury Collision: $39,500 Major Injury: $113,600
PDO: $10,900 Minor Injury: $30,600

PDO: $11,400

ES-5.2 Indirect Collision Costs: Human Capital Costs

The human capital collision cost elements was discussed in detail in chapter 6 of
the report. The human capital cost elements that were included in the cost
model are listed below and the final results for the various collision cost elements
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are provided in Table ES-4. Also included in Table ES-4 are the combined total
collision costs for the human capital costs and the direct collision costs.

Human Capital Costs
Discounted Future Earnings

Long-Term Income Loss for Fatal Collision Victims
Long-Term Income Loss for Permanently Disabled Victims
Long-Term Household Productivity Loss

Pain, Suffering and Grief

Table ES-4: Summary of Human Capital Collision Costs for the Capital Region

Human Capital Costs of Collisions Collision Costs (by Victim) Collision Costs (by Collision)

Fatality Major
Injury

Minor
Injury

Property
Damage Fatality Injury PDO

1 Discount Future Earnings
Long-Term Income Loss
(Fatal Collision Victim) $1,392,531 $0 $0 $0 $1,414,927 $0 $0

Long-Term Income Loss
(Disabled Injury Victim) $105,990 $79,785 $7,827 $0 $108,513 $17,314 $0

House-Hold Productivity and
Disruption Costs $74,957 $54,700 $6,388 $0 $76,741 $13,154 $0

2 Pain, Suffering and Grief

Pain, Suffering and Grief $67,830 $113,624 $2,446 $0 $68,907 $11,067 $0

TOTAL for HUMAN CAPITAL Costs: $1,641,308 $248,109 $16,661 $0 $1,669,088 $41,535 $0

TOTAL for HUMAN CAPITAL + DIRECT Costs: $1,819,807 $361,733 $47,242 $11,369 $1,850,423 $81,059 $10,902

A summary of the results from Table ES-4 is provided below for the human capital
cost elements of the model (rounded) and the combined results.

Human Capital Costs (Only):
1) By collision 2) By victim

Fatal Collision: $1,669,100 Fatality: $1,641,300
Injury Collision: $41,500 Major Injury: $248,100
PDO: $0 Minor Injury: $16,700

PDO: $0

Human Capital Costs + Direct Collision Costs:
1) By collision 2) By victim

Fatal Collision: $1,850,400 Fatality: $1,819,800
Injury Collision: $81,100 Major Injury: $361,700
PDO: $10,900 Minor Injury: $47,200

PDO: $11,400
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ES-5.3 Indirect Collision Costs: Willingness-to-Pay Costs

The willingness-to-pay elements of the cost model were discussed in detail in
chapter 7 of this report, including how the various elements were calculated for
the collision cost model. The WTP cost elements that were included in the cost
model are listed below and the final results for the various collision cost elements
are provided in Table ES-5 below. Also included in Table ES-5 are the combined
total collision costs for both the willingness-to-pay collision costs and the direct
collision costs.

Willingness-to-Pay Costs:
Value of Statistical Life (VoSL)
Valuation of Injuries

Table ES-5: Summary of Willingness-to-Pay Collision Costs

Willingness to Pay Costs Collision Cost (by Victim) Collision Costs (by Collision)

Fatality Major
Injury

Minor
Injury

Property
Damage Fatality Injury PDO

1 Value of Statistical Life
Valuation of Statistical Life (VoSL)
(FATAL Only) $5,237,750 $0 $0 $0 $5,362,458 $0 $0

2 Valuation of Major Injuries
Valuation of Injures
(MAJOR Injuries Only) $0 $1,272,025 $0 $0 $0 $95,032 $0

TOTAL for WILLINGNESS TO PAY Costs: $5,237,750 $1,272,025 $0 $0 $5,362,458 $95,032 $0

TOTAL: WILLINGNESS TO PAY + DIRECT Cost: $5,416,249 $1,385,649 $30,581 $11,367 $5,543,793 $134,556 $10,902

A summary of the results from Table ES-5 is provided below for the willingness-to-
pay cost elements of the model (rounded) and the combined results.

Willingness-to-Pay Costs (Only):
Fatal Collision: $5,362,500 Fatality: $5,237,800
Injury Collision: $95,000 Major Injury $1,272,000
PDO: $0 Minor Injury: $0

PDO: $0

Willingness-to-Pay Costs + Direct Collision Costs:
Fatal Collision: $5,543,800 Fatality: $5,416,200
Injury Collision: $134,600 Major Injury $1,385,600
PDO: $10,900 Minor Injury: $30,600

PDO: $11,400
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1.0 INTRODUCTION

It is clear that the total costs associated with the occurrence of motor vehicle
collisions are considerable. However, there are many ways in which the cost of
collisions can be evaluated, which can lead to significant variations in the
estimates for the total cost of collisions. This becomes very evident upon the
review of literature related to collision cost estimates, which shows that cost
estimates can be significantly different, depending on the needs and interests of
the agency that is interested in collision costs.

In general, the costs of collisions are categorized into three types of collision costs
including: 1) Direct Costs, 2) Human Capital Costs, and 3) Willingness-to-Pay
(WTP) Costs. The definitions for each collision cost category are as follows:

1) Direct Costs:
These are the largely tangible and clearly understood costs that
can be directly linked to the collision, including property damage
costs, emergency services, medical expenses, legal costs, travel
delay costs and the costs associated with lost time from the
workplace. Often, the data required to accurately determine the
direct costs of collisions are readily available.

2) Human Capital Costs:
These are costs that are associated with the future net production
that is lost to a society as a result of a collision. A value for future net
production is determined by subtracting a collision victim’s future
net consumption from their future net production. This value
represents a measure of the ‘value’ of that person to the society.

3) Willingness-To-Pay Costs:
These are costs that a society is willing to pay to prevent or reduce
the risks associated with the occurrence of collisions, particularly
collisions that involve injury and death. This method involves
surveying a representative sample in order to understand the
tradeoff between collision risk and economic resources available
to the population.



Capital Region Intersection Safety Partnership Page 2

From the definitions listed above, it is clear that the level of certainty associated
with the elements of the collision costs decreases from the largely tangible
directs costs to the somewhat abstract willingness-to-pay costs.

1.1 Project Objective / Scope

The Capital Region Intersection Safety Partnership (CRISP) commissioned this
study to identify, analyze, and interpret the costs associated with motor vehicle
collisions within the Capital Region (i.e., the Edmonton Census Metropolitan
Area) in the province of Alberta. It is duly noted that contributions made by staff
from agencies represented within CRISP were very valuable in guiding this
project and obtaining the data necessary to complete the study, including Mr.
Brian Ladd from Alberta Health Services and Ms. Laura Thue from the Office of
Traffic Safety. The organizational membership of the CRISP committee includes:

Alberta Motor Association;
Alberta Health Services;
City of Edmonton;
Edmonton Police Service;
City of St. Albert;
St. Albert RCMP;
Strathcona County;
Strathcona County RCMP; and,
The Office of Traffic Safety – City of Edmonton

The objective of this assignment was to critically review the various collision
costing models to determine the most suitable model for the Capital Region,
given the availability and accuracy of the local data that would be required to
support the collision cost model.

It was understood that the members of the CRISP committee would be most
interested in the direct collision costs, but would also like to have some indication
of the Human Capital (HC) costs and Willingness to Pay (WTP) costs. As such,
most of the attention was given to establishing the various elements associated
with direct collision costs, while less effort was dedicated to the determination of
the HC and WTP collision costs.
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1.2 Project Overview / Tasks

There were several tasks that were associated with the assignment, as listed and
described below.

1) Literature Review:
Conduct a literature review to assess how other jurisdictions derive
their collision cost values and, if the information is available, assess
how the collision cost values are applied by the agency.

2) Critical Review:
Conduct a critical review of the various collision costing models
and model inputs to determine which collision costing model is
most appropriate for the Capital Region.

3) Examine Model Inputs:
The most suitable collision cost model determined from the critical
review will require various inputs to calculate collision cost values.
The success of applying the costing model will be dependent on
the availability of the input data. This task will examine if the input
data is available, the degree of difficulty in obtaining the data,
and the reliability of the data for use in the collision costing model.

4) Formulate Collision Costing Methodology:
Based on the collision cost model selected and the input data that
can be obtained, the specific methodology will be determined.

5) Determine Collision Cost Values:
Based on the needs of the various members of CRISP, there may be
a need for several collision cost values broken down by location
type (e.g., intersection type), by collision type (e.g., head-on, rear-
end), or by gender, age, or other factors. These values will be
determined as required.
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1.3 Report Structure

This first chapter of the report has provided a brief introduction to the topic of
collision costs and collision cost models. It has also included the objectives,
scope and overview for the assignment.

Chapter 2 presents the results from the literature review and the critical review of
the information that is available on the topic of collision costs and the various
collision cost models in use today.

Chapter 3 is a very brief chapter that presents some definitions of the different
collision severity categories and how collisions are classified. This information is
necessary for the presentation of the collision cost model results.

Chapter 4 focuses on the direct collision costs that can be considered by the
CRISP membership for the Capital Region. This includes the methodology
associated with how the collision cost values were determined as well as the
actual costs to be used.

Chapter 5 will focus on the human capital collision cost values. This includes an
examination of a collision victim’s consumption and production, as well as values
for lost quality of life.

Chapter 6 presents the results for the willingness to pay collision cost model.
Although the scope of the study did not allow for the detailed examination of
this approach for the Capital Region (i.e., willingness to pay surveys were not
conducted), an estimate for this collision cost model is provided.

Chapter 7 provides the results for the collision cost study. This includes a summary
of the overall collision costs that can be used by the Capital Region, a sample of
some detailed collision costs estimates and some potential limitations / caveats
associated with the collision cost values. A concluding section is also provided at
the end of Chapter 6.
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2.0 LITERATURE REVIEW / CRITICAL REVIEW

A search of key works related to motor vehicle collisions was conducted in both
the peer-reviewed research literature and grey literature1. Topic areas included:
collision costs, cost models, societal collision costs and willingness to pay.
Published reports were also obtained from the key transportation agencies in
Canada, United States, and other comparable international jurisdictions. A large
number of studies were reviewed for the assignment and are cited throughout
the report. Significant findings from literature review were reviewed in depth (see
Appendix 1) and are listed below:

1) The Alberta GPI Accounts: Auto Crashes and Injuries,
- By Anielski, 2001

2) Crashes vs. Congestion - What’s the Cost to Society?
- By Meyer, 2008

3) Costs of Alcohol-Related Crashes: New Zealand
- By Miller and Blewden, 2001

4) Long-Term Medical Costs of Crash Casualties in Alberta
- By Jacobs et al, 2004

5) Crash Costs in the United States by Crash Geometry
- By Zaloshnja, 2006

6) The Economic Costs of Road Traffic Crashes: Australia
- By Connelly et al, 2006

7) Analysis and Estimation of the Social Cost of Collisions in Ontario
- By Vodden et al, 2007

8) Calculating External Costs of Transportation in Norway
- By Eriksen, 2000

9) International Comparison of Fatal Road Crash Costs
- By Trawen et al, 2002

10) Cost of Road Crashes: Comparison of Methods / Australian Estimates
- By Giles, 2003

11) Collision Cost Prediction Model: System Dynamics Approach
- By Partheeban et al, 2008

12) External Costs of Crashes: Definition, Estimation, and Internalization
- By Rune Elvik, 1994

1Databases searched included: Transportation Research Information Service (TRIS), Transportation
Research Board, Compendex, the Internet.
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2.1 Collision Cost Evaluation Methods

The costs associated with collisions are often grouped into three categories,
including direct costs, human capital costs and willingness-to-pay costs. The
direct costs are those costs that are borne by the individuals involved in the
collision and are typically costs that are more clearly understood (e.g., property
damage, medical costs, etc.). The human capital costs refer to the lost
productivity to a society due to the collision and are costs that are less well
understood (e.g., quantifying lost income). Finally the willingness-to-pay cost,
which is a highly intangible cost, is the value that a society is willing to pay to
prevent or reduce the risks associated with a collision that involves injury and / or
death.

Collision costs can also be categorized into two groups, namely internal costs
and external costs. The internal costs are similar to the direct costs in that these
costs represent the losses to individuals who are involved in the collision. The
external costs (similar to indirect costs) represent the damages and losses that
are NOT necessarily borne by the individual who is involved in the incident, but
are costs that are taken on by persons close to the individual (e.g., family
members) and by society as a whole.

Direct collision costs are typically calculated from existing databases associated
with the various services that respond to collision. For example, emergency
response agencies such as the police, fire and rescue, and ambulance normally
maintain records of the time and costs associated with attending motor vehicle
collisions. Similarly, the healthcare service organizations have databases that
track emergency department and hospital utilization and costs associated with
injuries sustained in motor vehicle collisions.

Although the collision costs associated with the direct costs are typically
generated from existing databases, the methods and assumptions related to
gathering this data is limited. Similar to other reports, this costing study provides
explanation on deriving indirect costs, as it is often quite difficult to assign dollar
values to intangible services that are borne by individuals and societies as a
whole.
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The methods used to quantify indirect costs can be categorized into four
categories as listed below.

- Loss of Productivity
- Lost Quality of Life
- Loss of utility and value of road injuries
- Pain and Suffering

Within each category, there are several techniques used to evaluate these
costs. A brief overview of these techniques is provided in this section of the
report. It must again be noted, however, that the main focus of this assignment
was on the direct / internal costs, and the techniques listed in the following
section were beyond the scope of the assignment.

TYPES OF INDIRECT/EXTERNAL COSTS

2.1.1 Loss of Productivity

Two methods are commonly used when trying to measure the loss of productivity
associated with a collision, including, 1) the Human Capital Approach (HCA)
and 2) the Friction Cost Method (FCM).

1) Human Capital Approach (HCA)
This approach involves estimating the value of earnings that the individual
would have made had he/she not been involved in a collision. Authors
Connelly and Supangan (2006) explained this by saying that from the
point of view of the economy, an individual’s lost productivity is
irrecoverable after he/she has been in a collision. This method uses
objective measures such as the number of lives that are saved and the
disabilities that can be reduced (Marshall, 1930; Pigou, 1932). The main
component is the calculation of the “discounted present value of the
victim’s future output forgone due to his/her death” (Dawson et al, 2007).

2) Friction Cost Method (FCM)
Some believe that the human capital approach overestimates the
productivity losses to the economy (Connelly and Supangan 2006). It is
argued that the loss of productivity to society should only be computed
until another worker is found to replace the disabled/injured employee.
The assumption is that the labor supply within an economy is perfectly
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elastic, in the sense that any loss of labor due to collisions approaches
zero if FCM is employed.

2.1.2 Pain, Suffering and Grief

Another component of the external costs that are associated with collisions is the
pain, suffering and grief that are linked to either a severe injury collision or to a
fatal collision. These costs can include the value of the pain, suffering and grief
that is imposed on the individual who is involved in the collision or the family and
friends of the victim.

The information contained in the collision costing literature on the pain, suffering
and grief component of human capital costs is highly varied, which produces a
wide range of results. Furthermore, the approach used to formulate the estimate
for pain, suffering and grief appears to be largely abstract and highly subjective
or arbitrary. There appears to be no definitive or scientific way to accurately
determine how much pain, suffering and grief is worth.

In settling claims for pain, suffering and grief, attorneys and insurance companies
will often consult legal publications that report the results of other cases that
have gone to trial and produced values for pain, suffering and grief. This, in
combination with many other factors related to a specific claim (e.g., the
effectiveness of medication at controlling pain, persons affected, time frame in
which the pain, suffering and grief must be endured), helps to determine the
value of pain and suffering.

A study prepared by the Transportation Research Laboratory (TRL) in the United
Kingdom (Jacobs, G.D., 1995) proposed that pain, suffering and grief could be
calculated based on a proportion of the direct / internal costs associated with
collisions. The TRL study, which was cited in a report by the International Road
Assessment Program (Dawson, et al, 2007), recommends that the value for the
pain, suffering and grief should be 8% of the total direct collision costs for minor
collisions and up to 100% of the total direct collision costs for serious, long-term
permanent injuries.

Obviously, this represents a guideline or a range of values that can be used for
the average economic value for pain, suffering and grief. However, it appears
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that a significant range exists when attempting to quantify the societal value for
pain, suffering and grief.

2.1.3 Loss of Quality of Life

Lost quality of life as a result of an injury or disability is an important component of
the external cost of collisions. This component is the main focus of the healthcare
sector, specifically when making decisions about allocation of resources based
on economic evaluations (Goebbels et al, 2008). Three methods are often used
to determine lost quality of life, which are briefly described below.

(1) Quality Adjusted Life-Year (QALY)

This method combines life expectancy and the quality of life in a single
outcome measure (Goebbels et al, 2008). For this approach, one year of
perfect health / life expectancy is worth a unit value (i.e., 1.0), whereas
one year of less than perfect health / life expectancy is equal to a value
of less than 1.0. In order to apply this approach, it is necessary to have
information regarding the type of disability/injury that results from an
individual’s suffering (associated with a collision) and the value of a “less
than perfect life expectancy” associated with that disability/injury. These
values will provide an indication of benefits gained in terms of quality of
life and survival.

(2) Disability-Adjusted Life-Year (DALY)

This method includes calculating the burden that can be associated with
an injury (in the case of motor vehicle collisions). There are 4 main
concepts that constitute the DALY approach (Murray, 1994):

- Any health outcome which represents a net loss of “welfare”
should be included in an indicator of a health status,

- The characteristics of individuals affected by a health outcome
should be considered in calculating the burden of an injury, but
it should be restricted to age and gender,

- All health outcomes should be treated alike, and
- The time (years) is the unit of measure of the burden of an injury.

In order to accurately evaluate the DALY, it is necessary to have
information and data for various health outcomes, including the type of
injuries caused as a result of the motor vehicle collision and the number of
years that an individual needs to fully recuperate.
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(3 )Health Years Equivalent (HYE)

Health Years Equivalent represents the hypothetical number of years
spent in good health, which is the equivalent to a health status. Gold
(Gold et al, 1996) explained HYE as “the number of years of perfect health
that has the same utility as the lifetime path of the state of health under
consideration” (i.e., a “less than perfect” health status). The value of HYE is
obtained by assigning values for each health outcome. Then, a weight for
the expected value for each outcome is obtained by determining the
probability of a specific path and the total across all paths. The
assumptions required for the HYE method include determining a value for
a healthy outcome and the health status attribute (Ried, 1998).

2.1.4 Value of Statistical Life (VoSL)

The overall value that a society associates with an unexpected death due to
collisions is the main focus of most of the literature related to the indirect cost of
collisions. Many economists believe that assigning monetary values to fatal
collisions should reflect individual preferences (De Blaeij and Van Vuuren, 2003).
This is often referred to in the literature as the value of statistical life (VoSL).

There are several methods that can be used to assess the VoSL, but the methods
are generally based on two principle fundamental questions as listed below
(Giles, 2003; Bellavance, 2007):

Willingness-to-Pay (WTP)
This is a measure of how much a society (or an individual) is willing to pay
to avoid death due to a collision or to reduce the risk of death (Jones-Lee,
1974; Mishan, 1971; Schelling, 1968). This method involves a tradeoff
between the level of risk and the economic resources available.

Willingness-to-Accept (WTA)
This is a measure of how much a society (or an individual) is willing to
accept as compensation for a death as a result of a collision or the
amount of financial compensation that an individual would need to
receive before they are willing to accept the reduction in their life
expectancy.
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In general, two techniques are used to represent the value that an individual
places on their own health (Connelly and Supangan, 2006), including 1)
revealed preference and 2) stated preference, which are described below.

1) Revealed Preference
Revealed preference is a method that involves identifying various situations
where people are asked to make a tradeoff between money and risk (Hiselius,
2003). It measures the “utility change in probability of a fatal collision by looking
at the revealed behavior” (De Blaeij, D.J. van Vuuren, 2003). This method
includes designing a survey aimed at determining tradeoffs. Road users are
asked to make decisions between specific safety features and money; for
example, one of the questions on the surveys could be: “how much are you
willing to pay to have air-bags installed in your vehicle” (WTP) or “how much risk
are you willing to accept to remove air-bags from your vehicle” (WTA). The
revealed preference approach involves assessment of risk and willingness of
individuals to choose resources in exchange for reducing risk to an acceptable
level (Dawson et al, 2007).

2) Stated Preference
There are several methods that are used in order to determine the stated
preference of road users but the WTP and WTA are still the fundamental basis of
this approach. Stated preference is obtained by surveys that are designed to
determine WTP and WTA values and this method is used when the revealed
preference data is either unavailable or inconclusive. The estimates are
obtained from hypothetical choices determined by questionnaires designed to
address specific impacts. The approach facilitates the collection of detailed
data on safety impacts that are of specific interest.

Respondents of stated preference questionnaires are expected to answer the
questions based on the objective risk and not individual preference. In addition,
it is assumed that the values obtained from the methods reflect those that occur
in the real market. Respondents who complete the survey are assumed to be
representative sample of the population.

There are a number of survey methods that can be used to obtain stated
preferences related to the risks associated with collisions. Some of these
techniques include contingent valuation methods (i.e., respondents state their



Capital Region Intersection Safety Partnership Page 12

WTP or WTA values), choice experiments, standard gamble, Firsch Method (Lhs et
al, 2003), transfer price methods, and prospect theory. Greater detail on these
techniques can be found in literature related to survey techniques.

2.1.5 Summary of Collision Cost Evaluation Methods
A graphical summary of the different collision cost elements for the internal
(direct) costs and the external (human capital and willingness-to-pay) costs are
provided below.

Figure 2.1: Summary of Collision Cost Evaluation Methods
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2.2 Collision Cost Studies from Other Jurisdictions

The methods discussed in the preceding section are very sensitive to the location
where the collision costs are calculated, including the understanding of the
concept of risk. Equally importantly in the assessment of collision cost is the
accuracy and availability of data used to evaluate costs. This section of the
report presents some results from studies that list the values for the different
components of the overall collision cost. It is noted that there is not an ideal
costing approach used in any of the reported collision costing studies; however,
there are approaches that are relevant and applicable within the Capital
Region context.

The results in Table 2.1 show values for both the direct and indirect collision costs,
based on a study from New Zealand (Miller and Blewden, 2001). The overall
categorization of the cost elements and how the collision severity is
disaggregated is very similar to the results that are produced from this study.

Table 2.1: Summary of Collision Costs in New Zealand

Conversion Factor: ($1.0 NZ = $0.69 CDN)

The Australian Bureau of Transport Economics (ABTE) estimate for the average
human capital collision cost is listed below in Australian dollars ($1.0 AUS = $0.877
CDN) (Connelly and Supangan, 2006). Table 2.2 shows the distribution of costs by
the different cost categories.

- Fatality: $1,832,310
- Serious injury: $397,000
- Minor injury: $14,183
- Property damage only crash: $7,329
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Table 2.2: Collision Cost Distribution Measured by Australian Bureau of Economics

In a study of societal costs of collisions and traffic congestion prepared for the
American Automobile Association, (Meyer, 2008) estimated a comprehensive
cost of $3.25M per fatality and $68K per injury ($1.0 US = $1.12 CDN), based on an
approach by the US Federal Highway Administration (FHWA).

A very comprehensive study was prepared for the province of Ontario (Vodden
et al, 2007), which generated a range of willingness-to-pay estimates. The values
are considerably higher than other estimates, ranging from a low of $7.5M to a
high of $19.7M per fatal collision (CDN currency). These results are shown in Table
2.3 together with the other WTP estimates.


