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1. Introduction
Road safety is of paramount importance in Alberta. Vehicle collisions on roads take over 400
lives in the province every year. This study addresses one of the most important factors in road
safety: young drivers licensing. The results of this study will provide a much better
understanding of the factors that affect youngsters’ decision to get a driver’s license, thereby
allowing for the future development of programs and actions directed at this particular group.
In the province of Alberta, motor vehicle driver’s licensing is done in three steps. First,
applicants must pass a written test and vision screening. Once the applicant has passed these
tests, (s)he will be awarded a Class-7 learners licence, which enables the applicant to operate a
Class-5 motor vehicle as a learner. Conditions for a Class-7 operation include the requirement to
be accompanied by a individual who is at least 18 years of age and holds a valid Class-5 or
higher operator’s licence. The second step is to pass a basic road test, which will entitle the
applicant to a probationary Class-5 operator’s licence. The requirement for this probationary
licence is part of the province’s Graduated Driver Licensing (GDL) program. Class-5 GDL
licence holders are allowed to operate a motor vehicle on their own, but under stricter conditions
than fully-licensed operators. The final step is to pass an advanced road test, after which the
applicant is awarded a full Class-5 licence.
Individuals can obtain a Class-7 learners licence as early as the age of 14, and a Class-5 GDL
licence that will allow them to drive on their own at the age of 16. Whereas the GDL program is
believed to increase young drivers’ safety – as well as overall safety on Alberta roads – there is
evidence that a growing number of youngsters are delaying their application for a driver’s
licence, preferring to wait until later (Sivak and Schottle 2011 , 2012 A and 2012 B). This
phenomenon may be due to a number of reasons, including:
•

•
•

•

•

•

fear of or suspicion about the GDL program: the GDL program has created a greater
responsibility for probationary drivers, including a lower threshold in demerit points for
suspension (8 points as opposed to 15 points for full-licence holders) and a zero-tolerance
for blood alcohol level. Many youngsters may be scared of this increased responsibility,
and many parents may not find their children sufficiently mature to abide by these stricter
constraints;
increased cost associated with driving: fuel costs have increased significantly in the last
few years, accompanied by increased costs with parking, insurance and maintenance;
increased reliance on social media: the advent of and increased access to the internet,
smart phones and social media in general has reduced the need for mobility among teenagers, leading to lower interest in driving;
urban growth and public transit development: as the province’s population becomes
more concentrated in cities, greater traffic congestion accompanied by increased access to
transit create more incentives for youngsters to use public transportation, as opposed to
driving;
environmental awareness: greater concern for the environment may be leading teen-agers
to choose more sustainable modes of transportation, such as walking, bicycling and
public transit;
a social paradigm shift: as more youngsters choose not to drive for reasons including the
ones listed above, it is no longer seen as a rite of passage into adulthood.

The aforementioned trend, if confirmed, can have significant social and economic impacts,
especially on the road transportation system. Understanding this trend, its causes and its
consequences is, therefore, of paramount importance to the province of Alberta and its cities and
municipalities.
This research, have three main objectives: 1) to investigate whether there is a significant trend of
youngsters delaying their application for a driver’s licence; 2) to shed a light on the factors that
motivate – or, conversely, deter – youngsters to acquire a driver’s license; and 3) to determine
the impact of this trend – if confirmed – on young drivers safety and on the overall safety of
Alberta roads.
To achieve the objectives above, this research conducted 2 separate but related studies: The first
part analyzed the crash data in Calgary to examine the contributing factors affecting the severity
of collisions involving young drivers. The second part developed a questionnaire survey for
University of Calgary students to examine the most important factors affecting youngsters’
attitude and behaviour towards driving.
2. Literature review:
2.1. Literature related to new trend in young adult licensing:
Williams (2011) studied teenage licensing rates in the US based on an online survey in 2010 in
which 1383 teenagers who are between (15 years old and 18 years old) had participated. The
objective was to determine teenage licensing rates on a national basis, interest in early licensure,
and reasons for delay.
A second objective was to learn teenagers’ opinions about licensing policies, important in states
considering ways to upgrade their current licensing systems.
The study results showed that most teens in the US are interested in obtaining a driving license
as soon as legally possible, but many have not begun the procedure. For instance, the survey
results showed that most 15-year-olds had not started the licensing process yet, but neither had
one third of 16-year-olds and almost one quarter of 17- and 18-year-olds. At age 16, teens were
about evenly divided among learners, those who had a license (restricted or full), and those yet to
start the process. The majority of 17-year-olds (55%) were in the licensed population, and 62
percent of 18-year-olds were fully licensed.
The author concluded that for those who are old enough to begin applying for a license, the
following factors are leading reasons for delay:
•
•
•
•
•

lack of a car;
costs;
parent availability;
ability to get around without a car, and ;
being busy with other activities.

The same study esults showed that the majority of teens in the US were not in favor of higher
licensing ages. 46% believed the minimum learner age should be 16; whilst, 30 percent thought
the full license age should be 18 or older.

Furthermore, the majority Okayed night (78%) and passenger (57%) restrictions, and 85 and 93
percent supported cell phone and texting bans, respectively. Nonetheless, when these policies
were bundled together in a single legislation that included an age 16 commencement, night,
passenger, cell phone and texting prohibition, and a full license at age 18, 74 percent of teens
approved the law.
It’s noteworthy to mention that the author concluded that American teenagers are not as
supportive of strong licensing policies as their parents, but there is evidence that they will be in
favor of comprehensive policies which may lead to sensible reductions in teen crash rates.
Sivak and Schottle (2011 ) examined the changes in the percentage of persons with a driver’s
license as a function of age in the United States from 1983 to 2008. The results indicated that
over the past 25 years, there was a substantial decrease in the percentage of young people with a
driver’s license, and a substantial increase in the percentage of older people with a driver’s
license. For example, in 2008 only 31 percent of 16 year olds had a driver’s license compared to
46 percent in 1983 showing 15.1% decrease in a 25 year time window. Similar trends were found
for 17 year olds, 18 year olds, and 19 year olds with 18,9%, 15.0%, and 11.8% drop respectively.
Adversely a larger percentage of persons who are older than 45, had driver’s licenses in 2008
than in 1983. The largest differences were observed amongst the oldest drivers who are older
than 70. As a consequence, the largest group of drivers has shifted from young drivers to middleaged drivers. Concluding the study outcomes, the following trends were observed in the US:
Over the past 25 years, there was a substantial decrease in the percentage of young people with a
driver’s license and a substantial increase in the percentage of older people with a driver’s
license
For all practical purposes, all those who wanted to obtain adriver’s license did so by age 20.
For cohorts who were between age 45 and 59 in 1983 (and thus between age 70 and 84 in 2008),
the percentage of licensed drivers dropped substantially reflecting the surrendering of driver’s
licenses with advanced age.
In the same study, the authors found a relationship between transportation mode to work and age
of commuters in the US. The use of personal vehicles for commuting by age follows an invertedU-shaped function. The use peaks for those between 51 and 55 years of age (94.6%). The
youngest commuters (those between 16 and 20) use personal vehicles the least (90.8%).
Furthermore, they found out that the mileage driven by age follows also an inverted-U-shaped
function and peaks for drivers between 40 and 44 years of age. These drivers accumulate about 9
times the mileage of the 16-year-olds and about 2.4 times the mileage of those 70 years and
older.
In an extended study, the same authors (Sivak and Schottle, 2012 A) investigated recent changes
in the age composition of drivers in 15 countries including the US and Canada. They could find a
relationship between driver licensing and societal variables. For the seven examined countries:
Finland, Israel, the Netherlands, Switzerland, Spain, Latvia, Poland, they observed an increase in
both young drivers and older drivers.

More importantly, the authors found higher proportion of Internet users was associated with the
lower licensure rates among young persons in 8 countries: Canada, Germany, UK, Japan,
Norway, South Korea, Sweden, and the US. This finding is consistent with the hypothesis that
access to social networks and thus virtual contact lessens the need for face to face contact among
young people.
In an updating study conducted by Sivak and Schottle (2012 B) in line with the previous one, the
authors included new US data for 2010 calculated from data on licensed drivers (Federal
Highway Administration 2012) and the general population (U.S. Census Bureau 2012) and the
general population (U.S. Census Bureau 2012). The results showed that the reduction in the
percentage of young persons with a driver’s license continued in 2010.
Furthermore, a reduction in the proportionate number of driver’s licenses for people of all ages
(except for small increases for those between 25 and 29, and over 70) was observed. The authors
presumed that the observed decrease in driver licensing is consistent with the continued increase
in Internet usage as their previous studies showed the same trend.
Mayhew et al, (2001) conducted a comprehensive evaluation of the Nova Scotia graduate
licensing, which has been implemented and applied to all novice drivers regardless of age since
1994. By combining the before and after comparisons and time series analyses which provide a
substantive evaluation of the Nova Scotia graduated licensing program, they found out that the
graduated licensing program in Nova Scotia was associated with a significant reduction in
crashes. For young drivers age 16, a 24% decrease in total crashes during the 1st full year of the
program was observed; and accordingly, a 37% reduction during the first 3 years of the program.
More importantly, a sensible reduction in injury crashes happened. Furthermore, improvements
were achieved for all novice drivers including mature drivers. For instance, the crash rates for all
novice drivers dropped by 19.4% during two years from 1993 (before implementation of the
program) to 1995 (a year after implementing the program).
Sivak and Schottle (2011) determined the risk per distance driven and thus involvement in fatal
crashes by age in different drivers’ age groups in the US using the data collected in 1990. They
found out that the involvement is lowest for those 40 through 49 years of age (in 1990, 1.8 per
100 million miles traveled). In contrast, the highest rates are for those 16 through 19 years of age
(9.2 per 100 million miles) and those 75 years of age and older (11.5 per 100 million miles).
2.2. Factors contributing to severity of collisions involving young drivers
Lifestyle component and driving behavior
Many studies reported that young drivers had comparatively higher accident risks than others
although not that all young drivers faced the same risk. It was observed that drivers with some
specific lifestyle characteristics were prone to higher accident risks. Chliaoutakis et al. (1999)
applied principal component analysis and binary logistic regression model to relate accident risk
and lifestyle. The study concluded that young drivers participating in the culture of alcohol or
alcohol consumption had higher accident risks whereas religiousness attributed to lower risks.
Schulze (1990) also explored the relationship between lifestyle and accident involvement and
concluded that “action type”, “fun type” and “non-conforming type” young drivers had higher
risks of accident occurrence. Gregersen and Berg (1994) also related lifestyle and accident using

principal component analysis and cluster analysis and identified six risk groups in terms of
accidents per license holder ratio & corresponding score of the lifestyle variables.
Berg (1994) in this regard also identified the relationship between lifestyle and driving behavior
and concluded that factors like “search for adventure in daily life” and “outlet of aggression”
were highly associated with it. Jonah (1997), Gregersen (1996) and Mayhew & Simpson (1995)
also concluded that sensation seeking lifestyle behavior was an important criterion to ignite the
risk taking behavior among the young drivers. Besides the tendency of dangerous driving, Yagil
(1998) further added that lack of motives to promote safe driving (e.g. overestimation of driving
skill, underestimation of accident risk etc) was also relevant in case of young drivers’ driving
behavior and corresponding accident risk. Berg et al. (1999) identified that lifestyle attitudes like
orientation towards friends, parents or towards both had strong relationship with their driving
behavior. Hilakivi et al. (1989) used the Cattell 16 factor personality test to quantify the
personality of the respondents and relate it to motor vehicle accident types. Their study
confirmed that the 16 factor personality test was able to select safe drivers in the population of
young male adults. However Moller (2004) applied qualitative analysis in the form of focused
group discussion and explored the underlying process through which relationship between
lifestyle and driving behavior can be related.

Personality/attitude/risk perception
Several studies have reported that young drivers often practice risky driving as they have lower
perceived risks and greater risk acceptance. For example Wasielewski (1984), Corbett (2003)
concluded that young drivers were more interested in speeding; Evans and Wasielewski (1983)
provided evidence that young drivers left shorter distance in front of the car; Bottom and
Ashworth (1978) found that young drivers left narrower gaps when entering into traffic. Young
drivers were also found to run yellow lights as per study of Koneci et al. (1976). Mayhew and
Simpson (1995) showed that young drivers perceived lower risk in very specific types of
maneuvering. Quimby (1988) further examined the risky driving style and concluded that day to
day risky driving was associated with a low perception of the risk in certain traffic conditions
and especially the young novice drivers were exhibiting such kind of behavior. Trankle (1989)
developed a relationship between the characteristics of traffic scenes with age groups and gender
and concluded that risk perception and risk tolerance varied according to age groups, both for
males and females. At the same time Deery (1999) stated that novice drivers detected hazard
less quickly and less efficiently. Borowsky et al. (2007) and Pollatsek et al. (2006) also
supported the hypothesis that novice drivers often failed to anticipate hidden hazards. Besides,
Olsen et al. (2005) concluded that distraction coming from different sources (e.g. cellphones,
music systems etc) also affected the concentration of the novice drivers.
Research also concluded that young drivers were associated with overconfidence or over
estimation of the possible risks. Brown (1982) in this regard suggested that this particular
characteristics of the young drivers was mostly responsible for their over representation in
vehicle crashes. Finn and Bragg (1986) also confirmed the differences in risk perception for
young drivers and older drivers using photographs and traffic videos. Sometimes the
overconfidence was explained by the hypothesis that the young drivers perceived themselves as
more skillful and safer than the average drivers on the roadway. Brown and Groger (1988),
McKenna et al. (1991) also provided the support for the hypothesis. Deery (1999) further

concluded that young and novice drivers were slow and inefficient and often underestimated
different hazard and risks and tended to overestimate their skills.
Chan et al. (2010) compared the behavior of experienced drivers and novice drivers in a driving
simulator particularly focusing on in-vehicle and out of vehicle hazard anticipation, speed
management and attention maintenance and concluded that driving simulator results could
indeed generalize the real world. Creaser et al. (2004) also used a driving simulator to confirm
whether the effect of an earlier knowledge of a particular scenario sustained over time or not.
Their study revealed that feedbacks could modulate the driving behavior over short time periods,
but in the long term it might not be sufficient to adopt safe driving practices.
Ulleberg and Rundmo (2003) applied a structural equation modeling approach to explore the
relationship among different personal traits, attitudes, risk perception and risky driving behavior
of the young drivers. The study revealed that an indirect relationship between personality traits
and risky driving behavior was mediated through attitudes. Turner and McClure (2003) tested the
association among socio-economic characteristics, driver aggression, thrill seeking intention, risk
acceptance and self-reported road crashes. They concluded that along with some socio-economic
factors, driver aggression and risk acceptance were also responsible for increasing the probability
of being involved in crash.
Clarke et al. (2005) looked at the voluntary risk taking factors and skill factors which contributed
to road traffic accidents. Their study showed that young drivers’ accidents resulted from their
voluntary risk taking attitudes rather than any particular failure of skill. Although McKnight and
McKnight (2003) stated that for non-fatal accident types, small minority of the accidents were
because of reckless driving. Applying a cluster analysis to identify novice driver sub types,
Deery and Fildes (1999) further added that young novice drivers were not homogeneous in
nature.

Parental view
Willams et al. (2006), Fohr et al. (2005), Ulmer et al (2000) reported that after the
implementation of graduate licensing, it was able to reduce the crashes of 16 year olds by 1030%. Many studies provided evidence that parents were strong supporters of the GDL system.
Ferguson and WIllams (1996), Ferguson et al. (1996) also supported the fact that parents were in
favor of a more difficult procedure to obtain a driving license and restrictions for newer drivers
(e.g. night time driving restriction, passenger restriction, probationary period, higher blood
alcohol level tolerance etc). Although Ferguson (2003) stated that GDL system in the USA
sometimes kept the drivers out of hazardous situation, the risk factors still remained in play in
driving situations which was not restricted by the law.
In most of the cases parents undertake the role of accompanying driver to teach their teenagers
about driving; therefore their role is very significant in terms of having an impact on the safety.
Several studies provided the proof that parents placed higher priority on exercising safe driving
behavior. Simons-Morton (2007) concluded that parents guided their teenagers to deal with
certain driving scenarios, hazard assessment and distraction. Mayhew et al. (2003) also
corresponded to the same findings by concluding that parents provided a much safe environment
when their teens first dealt with the complex driving situation. Although Taubman-Ben-Ari

(2010) stated that when the interaction with children is negative or not constructive, it might lead
to a very unsafe driving practice and Taubman-Ben-Ari (2005) identified five domains: tension,
relatedness, avoidance, disapproval, anxiety, which affected the attitude towards accompanied
driving. Howard et al. (1999) also concluded that parent-teen discordance could be associated
with a variety of high risk activities. McCarrt et al. (2007) also explored parental views towards
the licensing process and further added that parents were most often interested to know how their
teenagers were driving or whether their teenagers were speeding. Overall in most cases parents
were interested to use in-vehicle monitoring devices; although its effect on crash rates and
teenagers’ opinion about it was unknown.
Hellinga et al. (2007) used descriptive statistics to address the parental concerns on the ideal
vehicles (size, type, safety features etc) their children would drive. Their study concluded that
parents most of the time consider safety, existing family vehicle and reliability of vehicles during
their choice for teenagers’ vehicles. Williams et al. (2006) reported that most of the young
drivers would still be driving existing family vehicles. Cammisa et al. (1999) and Rivara et al.
(1998) further added that parents did not think that large vehicles would be suitable for their
children because of gas mileage and maneuverability, therefore majority of the teenagers often
drove small, older vehicles. Although IIHS (2004) found that more than half of students’
vehicles in the high schools were sizes/types not recommended for beginning drivers.
Mc Kay and Coben (2002) conducted a qualitative study to evaluate the reactions of teen drivers
and their parents to an intensified graduated driver licensing system, and to determine their
opinions about the causes of high crash risk for teen drivers. They found out that parents and
teens apparently have different beliefs about the primary causes of the high crash rate for teen
drivers.
Given a total of 35 teens and 38 parents from Pennsylvania who participated in the study, the
parents strongly endorsed the learner phase which takes six months and designed to enhance
drivers’ skills. However, the teens were not in favor of the 6-months learning phase and believed
it’s too restricted and long. They presumed that the high crash rate for teen drivers stems from
immaturity and personality issues, especially a tendency to flaunt to friends.
Nonetheless, both parents and teens basically admitted the new passenger limitation legislation
and even some parents believed in the need for stricter passenger limitations.
Although, parents and teens found several aspects of the new system to be very inappropriate,
they would like to consider further restrictions when it comes to the crash rate of teen drivers.
They presume increased education for these groups might increase acceptance and compliance.
Envisaging additional possible measures for improving rookie teen driving, the suggestions
focused on intensifying the limitations and enhancing the standards of the testing protocols
alongside further education programs. Both parents and teens believed that education plays an
important role in the context of the graduated driver licensing program.
Spatial characteristics and teenage activities
Williams et al. (1984) suggested that teenagers did not support laws and regulations that would
delay the time at which they could obtain a full privilege, drive anywhere, drive anytime license.
Church et al. (2000) and Viry et al. (2009) further added that when poor coverage of public

transit is supplemented by inaccessibility to license, it could increase social exclusion.
Sometimes the unprivileged groups faced hindrance towards obtaining driving license and
having access to accompanied driving and therefore had very limited connectivity to their day to
day life. Licaj et al. (2012) came to such conclusion by considering socio demographic variables
along with social, economic and residential zone characteristics to measure access to driving
license. Although Preusser et al. (2000) applied Mantel-Haenszel test to compare the linear
association of day to day activities and involvement of drivers and concluded that driving
privilege (obtained early/later) did not have any measurable impacts on most daily activities
except some transient impact on few social activities.
Socio-economic factors
Chliaoutakis et al. (1999) stated that young male drivers were more vulnerable to accidents than
their female counterparts. Williams (1996) also corresponded to similar finding while comparing
16 year olds and concluded that females showed much lower per mile accident rate than males
who were significantly over represented in accidents involving speed. Forsyth et al. (1995)
although stated that speeding was a common offense for both male and female drivers in the UK.
On the other hand Corbett (2003) stated that young male drivers were more motivated to commit
speeding offenses and they also had higher likelihood to be involved in accidents. Although the
finding was opposite to Neyens and Boyle (2008) who found that females had a higher
possibility of having a more severe injury in road accidents.
Williams (2006) took a little different direction and found that male drivers who received skid
training found themselves in more crashes than those without training. Preusser et al. (1998)
stated that on average males got their license earlier than females and teenagers from higher
socio-economic status received license earlier than teenagers from lower socio-economic status.
In addition, Ferguson et al. (1996) and Preusser et al. (2000) stated that lifestyle effects of the
higher licensing age were minimal.
Doherty et al. (1996) used data from the Ministry of Transportation to develop a relationship
between accident involvement rates per unit KM and age, gender, day of the week and
involvement of passengers and concluded that accident involvement rate was higher for 16-19
year old age group. McKnight and McKnight (2003) added that contributor to accidents for 1619 year age span were highly similar. Turner and McClure (2003) further added that that being
male in gender or being in age group of 17-29 year was twice as vulnerable to be reported with at
least one crash. Few studies provided the fact that driving behavior and accident involvement
was correlated with the educational status Jessor (1987), Murray (1998).

Part I: SEVERITY OF YOUNG DRIVER CRASHES IN CALGARY

The first part of this report uses the vehicle crash data provided by Alberta Transportation and
examines the effects of different contributing factors on the severity of motor vehicle collision
involving young drivers. Two subgroups were considered: mid-teens (14-17 years old) and
young adults (18-24 year old). Using data on motor vehicle collisions occurring in Calgary from
2003 to 2007, two binary logistic regression models are estimated. Both models conclude that
time of the day, type of accident, hit and run behavior, collision location, environmental
condition, lighting condition, road class, license status, vehicle reparability, vehicle age, and
characteristics of traffic control device have significant influences on the severity of motor
vehicle collision involving young drivers.

3. Data
Data from 2003 to 2007 provided by the Office of Traffic Safety, Alberta Transportation, were
used in this study. A total of 8,904 crashes were extracted which involved mid-teen (14-17 years
old) drivers together with 42,443 crashes that involved young adult (18-24 years old) drivers.
12.0% of the crashes involving mid-teen drivers resulted in casualties (injury or fatality) while
11.6% (4916) of the crashes for young adult drivers resulted in casualties. The database consists
of two types of data: accident specific data which is common to all the drivers involved in an
accident and driver specific data which corresponds to drivers involved in the accident.
Descriptions and summary statistics of the variables used are reported in Table 1. Since most of
variables considered are dummy variables, the mean values correspond to the percent of
observations with that characteristics.
TABLE 1 Summary of Crashes Involving Mid-Teen and Young Adult
Drivers
Variables
Severity of accident
Injury/fatal
Time Trend
Trend
Year 2003
Year 2004
Year 2005
Year 2006
Year 2007
Number of vehicle
Multi-vehicle
Time of the day

Mid-teen
drivers
Percentage

Young adult
drivers
Percentage

Injury/fatal=1; else = 0

12%

12%

Continuous variable
-

22%
16%
19%
20%
22%

19%
16%
20%
22%
23%

Multi-vehicle=1; else = 0

99%

99%

Description

Early morning
Early morning=1; else = 0
Morning
Morning=1; else = 0
Afternoon
Afternoon=1; else = 0
Evening
Evening=1; else = 0
Night
Night=1; else = 0
Hit and run
Yes
Yes=1; else = 0
Road alignment
Level
Level=1; else = 0
Grade
Grade=1; else = 0
Unknown
Unknown=1; else = 0
Road alignment
Straight
Straight=1; else = 0
Curve
Curve=1; else = 0
Unknown
Unknown=1; else = 0
Collision location
Not intersection
Not intersection=1; else = 0
Intersection
Intersection=1; else = 0
Others
Others=1; else = 0
Unknown
Unknown=1; else = 0
Road class
Undivided
Undivided=1; else = 0
Divided
Divided=1; else = 0
Other
Other=1; else = 0
Unknown
Unknown=1; else = 0
Special facility
Yes
Yes=1; else = 0
No
No=1; else = 0
Unknown
Unknown=1; else = 0
Lighting condition
Light
Light=1; else = 0
Dark
Dark=1; else = 0
Unknown
Unknown=1; else = 0
Artificial light
Artificial light
Artificial light=1; else = 0
No artificial light
No artificial light=1; else = 0
Unknown
Unknown=1; else = 0
Road condition
No unusual condition
No unusual condition=1; else = 0
Unusual condition
Unusual condition=1; else = 0
Unknown
Unknown=1; else = 0
Traffic control device status
Functioning
Functioning=1; else = 0
Not functioning
Not functioning=1; else = 0
Unknown
Unknown=1; else = 0

12%
15%
28%
28%
18%

16%
16%
25%
30%
15%

10%

8%

48%
7%
45%

49%
6%
45%

48%
8%
44%

50%
6%
44%

32%
29%
15%
25%

32%
30%
25%
13%

31%
23%
28%
18%

31%
23%
29%
17%

17%
79%
4%

16%
81%
4%

64%
29%
7%

65%
28%
8%

25%
53%
23%

25%
52%
24%

77%
1%
13%

78%
9%
13%

35%
6%
59%

38%
6%
57%

Traffic control device type
Not present
Signal
Signs
Unknown
Environmental condition
Clear
Rain
Hail/sleet/snow
Unknown
Surface condition
Dry
Wet
Slush/snow/ice
Unknown
Other Driver Age
14-17 year old
18-24 year old
License
Invalid license
Driver action
Improper
Driver condition
Impaired/fatigue/drinking
Speeding
Unsafe speed
Vehicle condition
Defective vehicle
Vehicle reparability
Not repairable
License province
Non-AB license
Male drivers
No male
1 male
2 male
Vehicle age
3 years or less

Not present=1; else = 0
Signal=1; else = 0
Signs=1; else = 0
Unknown=1; else = 0

50%
17%
9%
24%

47%
22%
9%
22%

Clear=1; else = 0
Rain=1; else = 0
Hail/sleet/snow=1; else = 0
Unknown=1; else = 0

72%
5%
10%
14%

72%
5%
9%
14%

Dry=1; else = 0
Wet=1; else = 0
Slush/snow/ice=1; else = 0
Unknown=1; else = 0

48%
7%
17%
28%

51%
7%
15%
26%

14-17 year =1; else = 0
18-24 year =1; else = 0

6%
30%

15%
6%

9%

4%

49%

49%

2%

3%

Unsafe speed=1; else = 0

19%

5%

Defective=1; else = 0

58%

9%

5%

5%

Non-AB license=1; else = 0

11%

13%

-

35%
62%
5%

33%
60%
7%

3 years or less=1; else = 0

21%

27%

Invalid license=1; else = 0
Improper=1; else = 0
Impaired/fatigue/drinking =1; else
=0

Not repairable=1; else = 0

Statistical Model
This research applied the binary logistic model to analyze accident severity and it could be
formulated as:

!"

Y = logit (P) = ln (!!!") = βixi

(1)

Where, Y = 1 if there was an injury or fatality in the crash and Y = 0 if there was no injury in the
crash (property-damage-only); βi is a vector of parameters to be estimated; and X is a vector of
independent variables.
When an independent variable xi increased by one unit, with all other factors remaining
constant, the odds increased by a factor exp(βi) which would be called the odd-ratio. The value
of an odd-ratio would range from0 to positive infinity. It would indicate the relative amount by
which the odds of the outcome (injury/fatal crash) increase (OR > 1) or decrease (OR < 1) when
the value of the corresponding independent variable increased by one unit.
The model estimation followed an iterative procedure where, in the first step, the models
were run by including all the variables. In this regard, Kockelman and Kweon [45] suggested
that variables with low statistical significance might also be retained in the model if they
belonged to factors that had some significant effect in any dependent category. Therefore, the
insignificant variables were excluded from the model step by step. These were variables that
failed to achieve a more liberal confidence level of 90%, instead of the traditional 95%.

4. RESULTS AND DISCUSSION
To analyze the contributing factors affecting the accidents involving mid-teen (14-17 years old)
and young Adult (18-24 years old) drivers, two separate binary logistic models were applied. The
estimation results are shown in Table 2. The odd-ratios for time trend was less than one in both
models estimated, indicating that the likelihood of a casualty resulting from a collision involving
a mid-teen and young adult driver was decreasing slightly over time.
TABLE 2 Estimation Results for Crashes Involving Mid-Teen and young
adult Drivers
Variables

Involving mid-teen
drivers

Involving young adult
drivers

Odd-Ratio
p-value
Odd-Ratio
Trend
0.874
<0.001
0.907
Time of the day (Reference: Evening)
Night
0.825
0.107
1.102
Afternoon
0.842
0.074
0.892
Morning
0.842
0.135
0.874
Early morning
0.911
0.462
1.137
Number of vehicle (Reference: single vehicle)
Multi-vehicle
0.467
0.005
0.423
Hit and run (Reference: No)
Yes
0.708
0.007
0.858

p-value
< 0.001
0.082
0.013
0.011
0.013
< 0.001
0.014

Collision location (Reference: Intersection)
Not intersection
1.145
0.14
Unknown
0.533
0.011
Others
0.646
0.009
Environmental condition (Reference: Hail/sleet/snow)
Clear
1.651
0.001
Rain
1.512
0.051
Unknown
0.63
0.064
Lighting (Reference: Light)
Dark
0.763
0.101
Unknown
0.721
0.238
Artificial light (Reference: Artificial light)
No artificial light
0.803
0.167
Unknown
0.718
0.044
Road condition (Reference: No unusual condition)
Unusual condition
0.983
0.896
Unknown
2.613
<0.001
Road alignment (Reference: Grade)
Level
Unknown
Surface condition (Reference: Slush/snow/ice)
Dry
1.48
0.001
Wet
1.498
0.021
Unknown
1.165
0.479
Road class (Reference: Divided)
Undivided
0.741
< 0.001
Other
0.487
< 0.001
Unknown
0.49
0.001
Male drivers
Number of males
Other Driver (Reference: Not 14-17 year old)
14-17 year old
Other Driver (Reference: Not 18-24 year old)
18-24 year old
Vehicle condition (Reference: No apparent defects)
Defective vehicle
License (Reference: Valid license)
Invalid license
1.284
0.039
Driver action (Reference: No violation)
Improper
1.407
< 0.001
Driver condition (Reference: Normal)
Impaired/fatigue/drinking
License province (Reference: AB license)
Non-AB license
1.736
< 0.001
Vehicle reparability (Reference: Repairable)

1.161
0.783
0.633

0.001
0.408
< 0.001

1.733
1.261
1.254

< 0.001
0.019
0.036

0.865
0.786

0.053
0.027

0.897
0.867

0.132
0.054

1.188
1.496

0.004
< 0.001

0.92
0.802

0.176
0.025

1.498
1.658
1.092

< 0.001
< 0.001
0.371

0.844
0.749
0.425

< 0.001
0.002
0.003

0.91

0.003

1.205

0.002

0.748

< 0.001

2.436

< 0.001

1.144

0.098

-

-

1.082

0.047

-

-

Not repairable
3.059
< 0.001
3.234
< 0.001
Vehicle age (Reference: Vehicle age 4 years or more)
3 years or less
0.763
0.004
0.938
0.089
Traffic control device status (Reference: Not functioning)
Functioning
0.671
0.018
0.724
< 0.001
Unknown
0.506
0.007
0.573
< 0.001
Traffic control device type (Reference: Signals)
Not present
0.944
0.81
0.853
0.129
Signs
1.514
< 0.001
1.224
< 0.001
Unknown
0.586
0.014
0.766
0.005
Special facility (Reference: No)
Yes
0.973
0.752
Unknown
1.822
0.036
Number of observation:
8904
Number of observation:
Log likelihood: -2882.004
42443
Model summary
Chi square (35): 772.26
Log likelihood: -13833.251
Chi square (42): 2767.26
Prob> Chi square: < 0.001
Prob> Chi square: < 0.001
In terms of occurrence time, for collisions involving young adult drivers, crashes occurring in
early morning and night time increased the probability of a severe outcome, when compared to
crashes occurring in the evening, a result that was consistent with several studies [3,15,44]. The
increased collision severity in the early morning might be related to the sleep schedule of
teenagers [46, 47] while limited visibility might be an important factor that increased the severity
of motor vehicle collision during night time. In contrast, our results showed that relative to the
evening, crashes involving mid-teen drivers occurring at all other time periods decreased the
probability of having casualties although most of the estimates were not statistically significant.
Moreover, the effect of daylight versus darkness was not significant for crashes involving midteen drivers but was significant for crashing involving young adults. The decreased in risk for
mid-teen drivers during the late night and early morning might be due to the restrictions in travel
imposed by graduated licensing or early curfews imposed by parents.
Several factors related to the driving environment were analyzed in this study. We found
that artificial lighting and road classification had similar effects on both groups of young drivers.
However, unusual road condition (e.g. construction/maintenance, holes/bumps/ruts, slippery/oily
pavement, soft/sharp shoulder, etc.) was found to increase the severity of motor vehicle
collisions involving young adult drivers but had no significant impact on mid-teen drivers.
Similarly, crash location (intersection versus non-intersection) was found to affect only young
adult drivers but not mid-teen drivers.
When the traffic control device was functioning, vehicle collisions involving both groups
of drivers appeared to be less severe relative to situations when it was not functioning. Possibly,
the non-functioning status created confusion among these young drivers which might lead to
more severe outcome in the event of a crash. Similarly, relative to signal control, passive control
like signs increased the probability of a severe collision for both groups of young drivers.

Overall, the effects of different traffic control systems on the safety outcomes were very similar
for both groups of young drivers.
In terms of vehicle characteristics, the involvement of multiple vehicles or newer vehicles
(3 years or less) was found to reduce the likelihood of casualties in both groups of young drivers
whereas the non-reparability of vehicles after the crash was associated with an increased in the
likelihood for both groups of young drivers. On the other hand, we found that when young adult
drivers were associated with defective vehicles, it resulted in a higher likelihood of casualties but
this effect was not significant for mid-teen drivers.
Several driver characteristics variables were included in this research and particular focus
was placed on the similarities and differences between mid-teen and young adult drivers
involved in the vehicle collisions. We found that hit-and-run behavior was less prevalent in more
severe crashes for both groups of young drivers while the lack of a valid driver license was
associated with more severe crashes in both groups of young drivers. While the latter result was
consistent with the literature, hit-and-run behavior was found in previous studies to be associated
with more severe crashes [49-51]. Our result showed that young drivers would be more likely to
run when involved in property-damage-only crashes, which might partly be due to their lower
perceived risks associated with being caught subsequently for a non-injury crash compared to an
injury crash.
On the other hand, improper driver action and the possession of an out-of-state driver
license were found to increase the severity of crashes involving mid-teen drivers but not young
adult drivers. These results showed that the effect of inexperience and unfamiliarity diminished
quickly after a few years of driving. Conversely, the number of male drivers involved in the
crash was found to decrease the likelihood of severe crashes among young adult drivers but not
mid-teen drivers whereas driving impaired was found to increase crash severity among young
adults but not mid-teen drivers. The latter result was consistent with the effect of the graduated
driving license scheme which included tighter restrictions on alcohol. Finally, whereas the age of
the collision partner was not a significant variable for crashes involving mid-teen drivers, it was
significant for collision involving young adult drivers.

Part II: Young Drivers Licensing
In the second part of this research, a questionnaire has been developed to gather information on
the young drivers' licensing. A total of 259 completed questionnaires were collected. During the
design process focus was given to four different segments: family characteristics, attitudes
towards licensing, interest about car, and summary of the day-to-day activities. Data is collected
by a face to face interview and through internet that was posted on survey Monkey. The
respondents were mainly University of Calgary students who are legally eligible to apply for a
driving license/already hold a driving license.

1. Survey
In the province of Alberta, concerns about traffic safety and driver certification had
resulted in a great interest in drivers' licensing age. For this reason, this research aimed to
investigate the reasons that led a young person (less than 18 years of age) to obtain a license. It
was expected that the results of this research would help legislators and policy-makers to develop
policies and laws aimed at increasing traffic safety awareness among young drivers.
The adopted methodology was conducting a questionnaire survey face to face and online
by SurveyMonkey®, an American software company. The respondents were asked whether they
delayed obtaining the learning license (class 7) and the driving license class 5 GDL, and if so
what reasons were behind their decisions. The following field coded questions were presented to
the respondents:
•
•
•
•
•
•
•
•

Need more practice
Insufficient time for driving test
Poor grades
Insurance cost
Inability to enroll in a driving school
No vehicle to drive
Too many demerit points during the learning stage (the class 7 license)
Others

Furthermore, the questionnaire included socio-demographic (e.g. age gender), situational
(e.g. incident experiences), attitudinal and behavioural factors, focussing on how youngsters
perceived the impacts of driving license possession (e.g. drive to relax, drive to express feeling
emotions, drive to become attractive, drive to be visible, drive to provide a sense of freedom,
drive to provide a private space, and driving as a sign of adulthood). The impact rankings were
recorded using: 0 = Not influential; 1 = Negligibly influential; 2 = Partly influential; 3 =
Influential; and 4 = Highly influential.
Moreover, respondents were asked about their social activities, including social
networking, instant messaging, mobile phone talking, playing games, and reading book or doing
assignment on the way to or from school/work while riding transit. Finally, a few safety-related
questions were added to find out how respondents’ self-reported involvement in an injury, fatal
or property damage accident might deter them from getting a driving license sooner.

2. Descriptive Analyses
As the first step, the situational, attitudinal and behavioural factors, extracted from the
collected responses of the survey, were summarized and presented in tables and charts to
highlight the key information. Then, depending on the type of variables (i.e. categorical, or
continuous), their impacts on the youth licensing decision were statistically tested (i.e. Chi –
square test, Z test and T test) at the 95% level of confidence using SPSS. The purpose of these
univariate tests was to determine the most significant influential factors on the youth’s licensing
decision.
3. Logistic Regression
In this study, two binary logistic models were developed to identify the factors which
were believed to affect youngsters’ licensing decision for (1) class 7 learner license, and (2) class
5 GDL license. The binary choices were:
y = 1 for applying for a driving license at the earliest eligible age
y = 0 for applying for the driving license one or more years later
In the model, the logit is the natural logarithm of the odds or the likelihood ratio that the
dependent variable is 1 (early licensing) as opposed to 0 (delayed licensing). The probability P of
an early licensing would be given by:
⎛ P ⎞
Y = ln ⎜
⎟ = βX
⎝ 1 − P ⎠

(1)

where β is a vector of parameters to be estimated and X is a vector of independent variables. The
components of β vector are used to explain the effect of independent variables on the dependent
variable (hit-and-run crash).

4. Results of Descriptive Statistics
4.1. Descriptive Statistics
The initial assessment focused on examining the age – licensing decision relationship
given the survey results. The age distribution for the class 7 and class 5 (GDL) driving license
were summarized and presented in Figure 1. Only 54.7% of the respondents indicated that they
had their class 7 learner license at the earliest eligible age. Similarly, only 50.9% of the
respondents indicated that they obtained their class 5 (GDL) driving license at the earliest
eligible age.
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Figure 1: Licensing Age Distribution
However, individuals expressed a higher interest in applying for a driving license, with
more than 65% stressing that they were really interested in obtaining their Class 5 GDL license.
As indicated in Table 1, about 54% of the participants expressed a high interest in applying for a
Class 7 driving license. The results were commensurate with William’s findings in the U.S.
driving licence national study in 2011.

Table (1): Participants' Interest in Applying for a Driving License
License type

Interest rate

Class 7
54.0%
32.4%
8.5%
3.4%
1.7%

Highly interested
Somewhat interested
Neutral
Not so interested
Not interested at all

Class 5 GDL
65.6%
23.9%
6.7%
2.2%
1.7%

Based on the collected responses, a set of factors believed to be influential in the
licensing decision of young people were identified and their impacts showed in Figure (2). As
illustrated, for the class 7 license, youngsters’ self-motivation attitude played the most important
role in teenagers’ licensing decision, whereas the impacts of good grades and peer pressure
factors were the least important factors. Furthermore, time constraints and school activities were
the most influential factor deterring youngsters from applying for their learning licenses, while
obtaining poor grades in schools had a negligible effect in this context.
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Figure 2: Motivating and Deterring Factors for Young People’s Licensing Decision

The impact of independence (self-driving capability) and the teenagers’ self-motivation
were the highest motivators for getting a class 5 GDL license, whereas peer pressure and good
grades both had the lowest impact on teenagers’ decision. Similar to the case of the class 7
license, time constraints alongside more practice requirement for road driving test preparation
would play a deterring role when teenagers decided to apply for the driving license class 5 GDL,
while high insurance cost for new drivers with no driving record and parents’ negative’s
viewpoint had been partly influential in this context.
4.2

Estimation Results of Logistic Models

Table (2) outlined the results of the binary logistic model for the class 7 learner license.
The descriptive statistics clearly demonstrated that most respondents agreed with the idea that
driving might lead to the feeling of being relaxed and independent, and was also perceived as a
sign of adulthood. The descriptive statistics showed that respondents were not very active while
riding transit.
TABLE 2: Binomial Logit Model for Class 7 Learner License
Variable
Intercept
Activities on the way
Driving as a Sign of Adulthood
Independence offered by car
Variable
Intercept
Activities on the way
Driving as a Sign of Adulthood
Independence offered by car

Mean
N/A
-0.067
0.426
0.966
Coefficient
-0.387
-0.249
0.397
0.384

Std. Dev
N/A	
  
1.48
1.21
1.30
Std-Error
0.22
0.10
0.15
0.18

Min
N/A	
  
-2.00
-2.00
-2.00
t-Stat
-1.79
-2.37
2.71
2.14

Max
N/A	
  
2.00
2.00
2.00
P-Value
0.09
0.01
0.00
0.03

The results of the logistic model showed that youth who were active on the way (either
playing game on a phone or gaming console, or read on the way to/from school/work/meeting
with friends) were more likely to delay their application for the class 7 driving license till age 15
or later. This finding supported the American and Australian findings (i.e. [10, 3] respectively)
who found a correlation between higher proportions of internet/ social network users and lower
licensure rates among young people.
As expected, our model also indicated that respondents who perceived possessing class 7
driving license as a sign of adulthood would be more likely to obtain their licenses at the age of
14. Similarly, respondents who believed that private car would offer a higher level of
independence would be more likely to obtain their licenses at the age 14.
Similarly, the binomial logit model was calibrated for the Class 5 GDL driving license.
Table 3 summarized the descriptive statistics for the variable and the estimation results of the
binomial logit model.

TABLE 3: Binomial Logit Model for Class 5 GDL license
Variable

Access to transit
Drive to feel relaxed
Activities on the way
Drive as a sign of adulthood
Variable

Access to transit
Drive to feel relaxed
Activities on the way
Drive as a sign of adulthood

Mean
0.071
0.595
0.457
0.647
Coefficient

-0.208
0.209
-0.248
0.393

Std. Dev
2.63	
  
1.51
1.15
1.37
STD-Error
0.06
0.12
0.11
0.15

Min
-5.00	
  
-1.00
-2.00
-2.00
t-Stat

-3.53
1.74
-2.17
2.61

Max
5.00	
  
1.00
2.00
2.00
P-Value
0.00
0.08
0.03
0.01

Our results indicated that higher accessibility to transit had a significant impact in
reducing the applicants’ interest in obtaining the class 5 GDL license at the age of 16. It should
be noted that a high share of the respondents were public transit users because university
students would have a U-pass which would allow them to use transit system in Calgary at a
relatively low cost. This accessibility to transit seemed to reduce their need to get a driving
license early. This would be especially relevant due to the significant increase in fuel costs in the
last few years, accompanied by increased costs of parking, insurance and maintenance.
Young drivers, who often drive to feel relax would be more likely to apply for the class 5 GDL
driving license at the age of 16. However, this influence was only found to be marginally
significant. Youth who were active on their transit rides would be more likely to delay getting
their class 5 GDL driving licenses till the age 17 or later. This finding could be explained by the
fact that these respondents preferred to use their time actively by being a passenger rather than
driving a car. Finally, youth who perceived the possession of a class 5 GDL driving license as a
sign of adulthood would be more likely to obtain their licenses at the age 16.
5. CONCLUSION
Young drivers have been found to have higher crash risks and higher tendency for the crash to
result in injury or fatality [1-5]. Hence, many jurisdictions have implemented the graduated
driver licensing system to restrict young novice drivers and limit their risk exposures.
This study investigated whether there is a significant trend of youngsters delaying their
application for a driver’s licence and on the factors that motivate young adults to delay acquiring
a driver’s license. In addition, it analysed the crash data in Calgary to determine the impact of
this trend – if confirmed – on young drivers safety and on the overall safety of Alberta roads.
Moreover, among the young drivers, the lifestyle of high school students and graduates may be
significantly different since high school graduation is an important event that marks the lives of
many North Americans. Therefore, this study has selected to separately examine the factors
contributing to the severity of crashes among mid-teen (14-17 years old) and young adult (18-24
years old) drivers.

We found that the severity of crashes have been declining from 2003-2007 for both
groups of drivers. Also, the involvement of multiple vehicles (2 vehicles) or newer (3 years or
less) vehicles, crashes occurring on undivided roads, occurring at intersections with functioning
control device, and during darkness decreased the likelihood of a severe outcome for both groups
of drivers whereas driving during clear or rainy weather (relative to snowy weather), driving on
dry or wet roads (relative to icy roads), vehicle not repairable, crashes occurring at locations that
were controlled by traffic signs (relative to signals) and driving without a valid license were
found to be positively correlated with more severe outcomes in the a crash involving either group
of young drivers.
One the other hand, driving improperly and driving with an out-of-province license were
found to be associated with more severe outcomes among mid-teen drivers but had no significant
effect on young adult drivers. Conversely, time of crash, location of crash, location with unusual
road conditions (construction, pot-holes, etc.), driving while impaired, driving a vehicle with
defect, gender of driver, and age of collision partners were found to affect the severity of the
outcome in crashes involving young adult drivers but not mid-teen drivers. Therefore, there
appeared to be significant differences in the factors contributing to the severity of crashes
between mid-teen and young adult drivers and more research needs to conduct to identify and
confirm the similarities and differences between these two groups of young drivers.
In the second part of this study, a survey with a sample size of 259 was conducted at the
University of Calgary. Two logit models were calibrated to examine the factors contributing to
14 years old and 16 years old applying for class 7 and class 5 GDL license. The results of the
first model showed that higher accessibility to transit and youth who are active on their way (e.g.
read on the way to/from school/work/meeting with friends) will likely delay applying for the
class 5 GDL driving license at the age 17 or later. On the other hand, young drivers, who often
drive to relax and ho perceive possessing class 5 GDL driving license as a sign of adulthood, will
more likely apply to obtain the license at the age 16.
The results of the second model showed that respondents showed a tendency to postpone
obtaining class 7 driving license till the age of 15 or later. The model also showed that, youth
who are often active on the way (either playing game on a phone or gaming console, or read on
the way to/from school/work/meeting with friends) are more likely to apply for the class 7
driving license at the age 15 or later. On the other hand, the model also showed, that respondents
who perceive possessing class 7 driving license as a sign of adulthood, and who believe that
private car offer some level of independence will more likely apply to obtain the license at the
age 14.
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