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Known relative risks

Slale/condition elative 11sks
Drink ariving — BAC + 0,75 % (sober = 7,00) (Glad 7985) 65
Drink ariving — BAC 0,700 — 0, 749 % (sober = 7,00) (Glad 7985) 25
Driver of MC (ariver of persoral vehiicle = 7,00) (Elvik ef a/ 7997) 732
Drink driving — BAC 0,050 —- 0,099 % (sober = 7,00) (Glad 7985) 70
Male drivers aged 76-79 (vs male olvers 45-64 (ENik ef al 20089) 9.8
Female drivers aged 76-79 (vs male aiivers 45-64 (Elvik el al 2009) 97
Drivers with sleep apnoea (Vaa 2003/ 3.77
Mobrfle felepfrone use (Sagberg 7998) 220
Driving /n 70 km/f1 compared fo 50 ki (Elvik ef a/ 2004) 1.96
mmigratea, male arivers (Norway arvers = 7.00) (Norobakke & Assunry) 71.96
Driving /n darkness cormpared to aayligiit (Enik ef al 7997) 1.5
Road suriace covered with wer srnow compared fo ary road (- =) 7.5
Driving /n 60 km/r compared fo 50 kmh (ENik ef al 2004) 7.94
Health imparrments — average of 70 main groups E£U Courrchd directive 1.33
Driving on wet road compared fo ary road kiml1 (ENik ef a/ 7997) 7.3
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1)

Relative accident rates (safest group

Relative risk of personal injury accident according to
age and gender (Elvik et al. 2009)

10

—— Men
-2 Women

16-19  20-24  25-34  35-44  45-54  55-64 65-74 75+
Age groups

Law of nature ?
Basically a learning curve.....
From risk of predators to risk of car accidents

Denmark
Norway
Sweden
USA
Australia]
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“Traditional” “New thinking” in
driver training Decade Decade driver training
e  Theoretical e 1969 (1)
knowledge & e 1970s (5)
(accidents) e 1980s(2) N=
e 1960s (2)
e  Formal driver e 1970s (5)
training e 1980s (6)
e 1990s (3) N=16
e  Amount: # of formal : 19605
driver training hours: o  1990s N <16
e Defensive, ° 1963(1)
anticipatory driver °© 1970(1)
trainin © 1980s(2)
g e 1990s(3) N=7
. e 1970s (2) : : oy
e  Driving tests (formal e 1980s (4) e Night-time restrictions
~theoretical) ° 1980s(5) e 1990s? e Passenger restrictions ?
e 1990s(3) N=10 : 9 :
e  Skid training - o 1980s (3) e 1992 (1) : L .
personal cars e 1990s(3) N= e 2004(1) N=2 Probationary driving licenses:
e  Skid training - e 1983 (1) : 13832% Graduated Driver Licensing —
rofessional drivers ¢ 1996 (1 N= ‘ "
p (1) e 2000s (16) N=23 boom” after 2000
L 1988 (1) Increase of private, supervised
D dark = . .
¢ Prving I dareness 1992 (1) ° 2000(1) N=1 driver training from 16 yoa
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Driver education and training: The issue of /eas7/ng

= "Traditional” driver education: 1960s — 1990s
» (Theorelical) krowreae
» Formal arver rianming
> Skil tramnng ....

* ’lnnovative, new thinking” “"GDL”: 1980s — present
> Nighit-tirme alving restiictions
» Passernger restictions
> Penally porir systems
» Realrction of BAC-tmt (0.2 %.. Sweaer, Norway...)
> Private, supervised ariver trannng. Sigriicarnce of the quaniity
» GOL.: Learner stage, infermediale siage, altvirg solo

= Graduate Driver Licensing (GDL):
= How to optimize GDL by selecting the best combination of components ?

* In learning terms: The establishment of schemes — the process of automation
= The role of emotions: SP = R = SR
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Formal driver training.-Summary (N = 16)

= Organized programs, private or public driving schools, professional teachers

= 16 studies : 1967 — 1996
= USA: 8
= England: 2
* Finland: 2
= Australia New Zealand Norway Sweden 1

» Summary — meta-analysis (Elvik et al, 2009) : Effects on accidents :

~ A/ stuoles: -
~ A/ studles pr kim -
= Experimernts: 4
= Experimentsprkim . #77% +4

V
N 1%
NN

I\

= (Theoretical) knowledge:  No effect on accidents
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elationship befweern the number of ariving /essorns and the effect of
formal training on the arivers accloernt ralte.
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Handbook of Road Salety Measures (2009)

Effects of s47// tra/n/ngfor drivers on the number of accidents per driver.

Percentage change in the number of accidents

Best 95%
Accident severity Type of accident affected estimate confidence
interval

Skid training

Accidents in icy
Unspecified conditions, + 12 (+7; +18)

passenger cars

Accidents in icy
Unspecified conditions, + 45 (-35; +220)
ambulance drivers
Accidents in icy
conditions, drivers of

Unspecified heavy vehicles + 22 (+9; +36)
Night driving course for passenger cars
Unspecified Accidents in darkness + 11 (+4; +20)
Defensive driving
problem drivers
Unspecified All accident types - 8 (-4;-12)
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GDL-components in American + Canadian jurisdictions (from 1 anlaar 2009)

month/jurisdic/year
GDL-component(N = 20)

Minimum # of months in 1st phase (learner stage’) 0-12 (average: 6,0)
0-48 (average: 6,8)

0-60 (average: 22)

Maximum # of months in 1st phase (’learner stage’)

Minimum # of hours with supervised driving in 1% phase
# of jurisdictions with mandatory # of hours supervised driving at night 35
# of jurisdictions without mandatory # of hours supervised driving at night 43

# of hours with prohibition against night-time driving 1st phase 0-10 (average: 1,3)

# of jurisdictions with abolition of night-time driving if receiving supervision  Yes: 3 No: 71
# of jurisdictions with passenger restrictions in 1% phase Yes: 11 No: 67
Passenger restrictions abolished if passenger is family member Yes:2 No:76
Abolition of passenger restrictions for family members if learner driver

participate in formal driver training and is accompanied by instructor Yes:1 No:77

Minimum age at the beginning of 1st learner stage

Formal driver training requirements in 1% learner phase:

Mandatory

Duration of learner phase scaled down if attending formal driver education
No requirements:

# of hours with prohibition of night-time driving intermediate phase

14-16 (average:15)

17 jurisdictions
8 jurisdictions
35 jurisdictions

0-10 (average: 4)

# of jurisdictions abolishing night-time curfew if driving to workplace Yes:2 No:74

# of jurisdictions with passenger restrictions in intermediate phase Yes: 47 No: 31

# of jurisdictions where passenger restrictions are abolished in intermediate

phase if learner driver is accompanied by qualified supervisor Yes: 3 No: 74

# of jurisdictions where passenger restrictions are abolished in intermediate Selectlng 3 0f20
phase when passengers are close relatives Yes: 36 No: 41 components =>
Minimum age when entering intermediate phase 145-17 (16,1= 1186 combinations
# of jurisdictions with formal requirements regarding driver training

In intermediate phase Yes:2 No: 54

# of jurisdictions with mandatory test at the of intermediate phase Yes: 7 No:50
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Evaluation of GDL-programs in North America using a meta-analytic
approach (AAP - Vanlaar et al. 2009)

= GDL in 78 American and Canadian jurisdictions
» Objective: Assess the relative impact of GDL-components

= USA: Fatality Analysis Reporting System (FARS)
» Canada: Transport Canada’s Traffic Accident Information Database (TRAID)

= Reduction of relative fatality risk of 16 year old drivers: -19,1 %
» Effect of passenger restrictions on relative fatality risk: - 88,5 % (11 of 67)
» Relative fatality risk Canadian drivers19 yoa > USA: + 1229 % (12/47)

» Relative fatality risk 19 yoa night-time restrictions abolished : + 5109 % (2/74)
= # of variables vs # of cases: Collapse of method ?

= More research: Systematizing published results (102 studies ....)
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Evalualted GOL-componernts (n=13 of 20)

= Night-time restrictions
= Probationary driving license
= Driver training from 16 years of age

= Private, supervised driver training
= Formal driver training, driving schools, professional teachers

= Effect when driver training implies driver restrictions
= Effect of training linked to driving tests

= Effect of alcohol restrictions

= Maximum limit of traffic violations

= Logging of behaviour data ("black box”)

= Restrictions on the number of passengers
= Restrictions on motorway driving

u
Institute of Transport Economics
31/08/2014 Page 11 : Norwegian Centre for Transport Research



Elffects on accloents of ariving restrictions and GOL (Elvik et al. 2009)

Percentage change in the number of accidents

Best 95% confidence
Accident severity Types of accidents affected estimate interval
GDL (N = 23)
Injury accidents All accidents
Controlled for publication bias: - 6 (-12; 0)
Fatal accidents All accidents - 28 (-50; +5)
Unspecified Night time accidents - 31 (-46; -12)
Unspecified Single vehicle accidents - 21 (-29; -13)
Unspecified Accidents involving illegal BAC -23 (-56; +35)
GDL for motor cyclists
Injury accidents All accidents - 25 (-36; -12)
Probationary driving licence
Injury accidents All accidents -3 (-4; -1)
Night restrictions
Injury accidents All accidents -7 (-17; +5)
Injury accidents Night time accidents - 36 (-43; -28)
31/08/20 14 t@ ! Institute of Transport Economics
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Elffects on accloents of restrictions /n GOL programimes (ENik ef al 2009)

Percentage change in the number of accidents

Best 95% confidence
Restrictions Types of accidents affected estimate interval
Night restrictions All accidents -18 (-23;-12)
No night restrictions All accidents -19 (-29; -9)
Night restrictions Nighttime accidents -46 (-54; -36)
No night restrictions Nighttime accidents -10 (-15; -5)
Lower BAC limit All accidents A7 (-24; -9)
No lower BAC limit All accidents -20 (-28; -12)
Violation restrictions All accidents -21 (-28; -14)
No violation restrictions All accidents -15 (-19; -11)

31/08/2014
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| Roadparameter | | | |
Lanewidh X1 | 0 | |
| Shoulder | X2 | |

Juncion desgn || [0
| Crosssection [ vooooe  [oeee | |
|Roadside | | | |
|Roadalignment | | | |
| Sightdistance | | | |
(Guardrail | | | |
|Roadsurface | | | |

Vehicle
parameters

# of combinations

312 = 1.594.323




“Building a library of schemes”™

10

=1)

——Men
—=—Women

Relative accident rates (safest group

16-19 20-24 25-34 35-44 45-54 55-64 65-74 75+
Age groups

« Curriculum - Enormous ! # of combinations.....

« No other activity/skill training/compelernce with such1 an curricultum
« 7 years?/ 700.000 km ?

o 40 years?/500.000 ki ?

- Defens/ive ariving — experienced arivers. -27%

« Defensive ariving — ‘problem arivers -8 %

« Economic ariving (UK'TRL). Jernaderncy of accl/dernt reatction
o Maluration of the braimn 25 yoa (mer...)
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Private, supervised practice: Sweden vs Norway
(Sagberg & Gregersen 2005)

Table 3. Crash invelvement risk among drivers licensed at 18 year, for the first two years afier
licensing, before and afier lowering of the age limits for driver training in Sweden and Novway. Crash
involvements per million vehicle kilometres.

Percent Statistical
Before After change significance
Sweden 098 0.81 =17 p<0.05
Morvay 1.31 1.28 i ns
Private, supervised practice:
Sweden: 120 hours (1905 km:100% increase, total 3795 km)
Norway: <<120 hours (1000 - 1500 km ?)
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Gregersen et al. (2003) Consequernces ofr suypervised practice

involvement

_______ /7 7/ 7

Driving schools 1994-2000:

O killed - 11 seriously injured
Private, supervised practice 1994-2000:

22 killed - 115 seriously injured
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Summary — single componernts.

Private, supervised driver training (n = 27)

Formal driver training => abolishing restrictions: + 27% (n = 1)
Driving tests: No reduction in the number of accidents

GDL: With or without night-time restriction ?

= GDL: With or without passenger restrictions ?

GDL: With or without maximum number of driver violations ?
"Black-box”(n=1): No effect

Passenger restrictions (n=1): Reduction of accidents

Motorway restrictions: Inconclusive — increase/reduction of accidents

“The best composition of a GOL-program ”— “Slate of the art’-

= Private, supervised driver training ? Yes (”as much as possible” - > 4000 km)
= Formal driver training ? No ?

= Night-time driving restrictions? Yes

» Passenger restrictions: Yes, indications

= Lowering BAC-limit ?: No tendency (0.2 %eo.....)

= Abolishing restrictions - formal driver training?No

= Maximum number of traffic violations?: Indications
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70 forims of fearriing with opposfite effects ?
wo fypoltheses

Private, supervised practice: More dangerous — objectively , more fatalities
Parents: Limitations of where to drive/not to drive ?
Fear/emotions: ”Am | capable escaping any emergency?”
Is fear/insecurity passed on? ”Is fear contagious”?

Driving schools: More safe — objectively, no fatality
No limits of where to drive ?
Driving instructor can handle all emergencies ?
Communicating safety, security : ”Is mastering contagious” ?

Private, supervised practice:

Sweden: 120 hours
OECD (2008): 120 hours (Towards Zero: Ambitious Road Safety Targets)
Victoria (AUS): 120 hours (Interim report 2012)

Queensland (AUS): 120 hours (20137) .

Institute of Transport Economics
31/08/2014 Page 19 : Norwegian Centre for Transport Research



Aeferences.”

Elvik, R; Haye, A, Vaa, T; Sgrensen, M (2009): 77e Hanalbook of Road Sarely Measures, 2nd Edition.
Emerald Books.

Gregersen, N.P., Nyberg, A. & Berg, H.Y. (2003). Accident involvement among learner drivers - an analysis
of the consequences of supervised practice. Acclioernt Aralysis and Preverntior, 35, 725-730

OECD (2008): Towards Zero: Ambitious Road Safety Targets and the Safe System Approach. OECD,
International Transport Forum.

Sagberg, S; Gregersen, N.P. (2005): Effects of lowering the age limit for driver training. In: Underwood, G
(ed): Traffic & Transport Psychology — Theory and Practice. Elsevier.

Vanlaar, W., Mayhew, D., Marcoux, K., Wets, G., Brijs, T., Shope, J. (2009): An evaluation of graduated
driver licensing programs in North America using a meta-analytic approach. Acciaernt Arnalysis and
Preverntiorr41 (2009) 1104-1111

Institute of Transport Economics
¢ Norwegian Centre for Transport Research




