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ABSTRACT 

Looking back to the beginning of the area of driver education and training research – which 
started in the 1960s – two major trends can be identified: The first one, the traditional driver 
education training which, in terms of research efforts, prevailed till the late 1980s, concentrated 
on formal driver training, knowledge and skills. The second and innovative trend, which roughly 
started in the mid 1980s with night-time curfews, still prevails and is now known as Graduated 
Driver Licensing (GDL). GDL is, however, not well-defined in terms of the composition of 
components and many different layouts are put into practice. An overview of GDLs currently 
practiced in American and Canadian jurisdictions identifies some 20 different GDL-components. 
If a jurisdiction tries to select the best, say three components from the pool of measures by belief 
or conviction, it is obvious that the number of combinations is enormous and beyond what is 
practically possible to assess by evaluation studies. Jurisdictions need advice from research to 
elaborate the most effective GDL, and researchers need predictions based on theory to propose 
solutions regarding the best composition of GDL-components. The present paper will sum up 
and give an overview of the effects of GDL as well as more recent innovative proposals of 
components.  

1. THE EMERGENCE OF GRADUATE DRIVER LICENCING  

Driver education and training has been an object of research since the 1960s and is still a matter 
of concern. Early research efforts concentrated on the role of knowledge, skills, and formal 
driver education, but generally there was no positive outcome in terms of reducing the number of 
accidents. In the 1980s and 1990s alternative driver education and training programs began to 
emerge in terms of what is now generally labelled as Graduated Driver Licensing (GDL). GDL is, 
however, composite and not a standardized program of driver training. GDL may comprise a 
learner stage with lowering of the entry age to allow for more private, supervised practice and a 
mandatory number of hours of official driver education. Further examples of components are 
restrictions on night-time driving, restrictions on the number and types of passengers, a specific, 
low BAC-limit, and a maximum limit of traffic violations before a driving licence is revoked. The 
number of evaluation studies has grown considerably, which makes the study of GDL and its 
inherent components suitable for meta-analysis. A Canadian study from 2008 using meta-analytic 
techniques identifies 20 different components (Vanlaar et al, 2008). The quality of the study and 
the use of meta-analytic techniques should, however, be questioned and the present paper 
attempts to systematize the effects of various components of GDL by providing alternative 
meta-analyses.  

GDL-programs have been developed and implemented as a measure where certain risk factors 
are sought to be controlled in order to reduce the number of accidents among young drivers. The 
basic idea is that young drivers should train under relatively safe and secure conditions where the 
accident risk is low and where drivers are successively introduced to more demanding and risky 
conditions (Langley et al 1996; Mayhew 2000; Hartling m. fl. 2004). From 1995 on, GDL-
programs have been established in a majority of American states, Canadian provinces, New 
Zealand, Australia and Sweden. GDL consists most often of an introductory learning stage where 



 

driver training needs to be supervised by parents or other individuals who are qualified for 
supervising a novice driver, followed by an intermediate stage comprising specific restrictions, 
and then a final stage with driving solo without any restrictions. Because GDL is composite and 
components may be varied, it is difficult to evaluate the components having positive outcomes. A 
systematisation of the effects of GDL is hence needed and necessary for providing best estimates 
of this measure when one want to create a systematic overview of a very composite and 
heterogeneous field of research. The present evaluation is for the most part based on the 
Handbook of Road Safety Measures where meta-analysis is the method most commonly used to 
systematize the outcomes of the components of GDL-programs (Elvik et al, 2009). Some GDL-
programs are combined with training requirements or knowledge tests, which may shorten the 
learning or the intermediate stage when training or tests are completed. The training requirements 
are, however, very different. Some programs have no training requirements, some comprise 
mandatory, or voluntary, theoretical or practical education, others provide options of shortening 
restriction periods if requirements are completed. A majority of the evaluation studies has been 
done in the USA and Canada. Table 1 presents best estimates of the effects of GDL-programs. 

Table 1: Effects on accidents of GDL-programs (Source: Høye et al, 2012)  

 Percentage change in the number of accidents  

Level of injury Effect on accident types Best estimate Confidence level (95%) 

Graduate driving licence 

Unspecified All accidents -19 (-24; -13) 

Personal injury accidents All accidents -6 (-12; -1) 

Fatal accidents All accidents -26 (-45; -1) 

Unspecified Night-time accidents -31 (-46; -12) 

Unspecified Single accidents -21 (-29; -13) 

Unspecified Alcohol accidents -23 (-56; +35) 

The best estimate of the effect of graduated driver licensing is a 19 % reduction in the number of 
all accidents (unspecified level of injury). Personal injury accidents are reduced with 6 %, fatal 
accidents are with 26 %, night-time accidents 31 %, and single accidents 21 %. For drunk-driving 
accidents the best estimate is a reduction of 23 %, however not significant. Table 2 presents 
GDL-programs with and without restrictions: 

Table 2: Effects on accidents of GDL-programs with and without restrictions (Source: Høye et al, 2012) 

 Percentage change of number of accidents 

GDL-programs Effects on 
accident types 

Best 
estimate 

Confidence level 
(95 %) 

With night-time curfew All accidents -18 (-23; -12) 

Without night-time curfew All accidents -19 (-29; -9) 

With night-time curfew Night-time accidents -46 (-54; -36) 

Without night-time curfew Night-time accidents -10 (-15; -5) 

With specific alcohol-restrictions All accidents -17 (-24; -9) 

Without specific alcohol-restrictions All accidents -20 (-28; -12) 

Specific measures introduced if maximum number of 
violations is exceeded 

All accidents -21 (-28; -14) 

No specific measures introduced if maximum 
number of violations exceeded 

All accidents -15 (-19; -11) 

Several studies of the outcome of GDL-programs with the night-time curfew component find a 
considerable reduction of the number of accidents. However, the effects of GDL-programs with 
and without night-time curfews are not significantly different when all accident types are 



 

considered, but, when considering night-time accidents only, the effect of GDL-programs with 
night-time curfews is significantly higher than GDL-programs without night-time curfews. 
(Shope & Molnar, 2003; Masten and Hagge, 2004; Lin & Fearn, 2003; Boase & Tasca, 1998). 
Doherty & Andrey (1997) estimated a reduction of 10% of all accidents and a reduction of 24% 
of fatal accidents, while the total traffic volume was reduced only by 4%. This indicates that 
GDL-programs with night-time curfews are successful in reducing driving under high-risk 
conditions, but this outcome is not consistent in all studies (Cooper et al, 2004).  

If a GDL-program should work successfully, one precondition that must be met is that the 
learning and intermediate stages with restrictions must comprise a considerable amount of driver 
training. The hypothesis is then that the experience that is accumulated in these stages can be 
transferred to driving contexts where the restrictions are abolished and that the total number of 
accidents then will be lower. 

Regarding basic/formal driver training, the best studies are designed as experiments were the 
drivers are randomly distributed to formal and non-formal driver training. When controlling for 
the number of kilometer driven, drivers with formal driver training have 11 % (+ 8%; +15%) 
more accidents pr km compared to drivers without formal driver training (Høye et al, 2012). 
Some of the studies that have evaluated the outcome of formal driver training also stated the 
number of training hours. These studies showed that the number of accidents pr km driven 
increases with increasing number of training hours. This finding is on the whole based on 
experiments with random assignment to test- and control-group (Høye et al, 2012). 

In 1993, Sweden lowered the age limit for driver training from 17,5 to 16 years while the age-limit 
for taking a driver’s license, 18 years, remained the same (Gregersen et al, 2000; 2003). The 
reform allowed novice drivers to be supervised by a lay person when driving. The lay person has 
to be 25 years or older and must have held a driving license for more than 5 years. After 
establishing the 16-year reform, formal driver training at an authorized driving school increased 
with 8 %, while supervised, private driver training increased with ca100 % (Gregersen et al 2003; 
Sagberg and Gregersen 2005). As a consequence, the risk of being involved in a personal injury 
accident was reduced from 0.98 to 0.81 pr million km driving, i.e. a reduction of 17 % (p< 0.05). 

2. HYPOTHESES ABOUT “THE BEST GDL-PROGRAM” 

Considering the research on the outcome of GDL-programs it is reasonable that there exist “a 
best solution” regarding how one should design the most optimal combination of components in 
a GDL-program. Further, it is not unreasonable to have the ambition that it is possible to define 
and describe the most optimal solution, but the question whether the research on these issues is 
sufficient, remains. Another  ambition of the present elaboration has been to not only evaluate 
GDL-programs per se, but also look to studies that have evaluated measures independently and 
isolated, i.e. not only as a single component of a GDL-program. In addition, it has been 
important to appraise formal/mandatory driver training and to ask whether this type of training 
is different from private, supervised driver training as it seems that only the latter type of training 
reduces the number of accidents. This division of training modes has not been focused in any 
depth, neither in single evaluation studies, nor in systematic overviews that have been presented. 

In conclusion, a best, or most optimal GDL-program, has to consider the outcomes of the 
following components: 

• Driver training is the most central component in a GDL-program, but one must discern 
between two different modes of learning: Private training with a parent or other, qualified lay 
person has shown that this mode of training reduces the number of accidents. The amount of 
this type of training is proposed to be at least 120 hours of driver training equivalent to about 
4000 km. 



 

• Night-time restrictions: Reduces the number of night-time accidents, both as an 
independent measure and as a component of a GDL-program. Research on this topic is quite 
consistent and the reduction in the number of accidents can be considerable. 

• Passenger restrictions:  This measure has been less studied than night-time restrictions, but 
research indicates that it can reduce the number of accidents. 

• Restrictions on alcohol:  Research indicates that this measure can reduce the number of 
accidents, but research on this topic has suffered from methodological problems by not 
focusing explicitly on accidents associated with alcohol. 

• Abolition of restrictions:  Indicates that the number of accidents may increase because the 
exposure to high-risk driving context increases.  

• Effects of maximum limit of number of violations: This measure is implemented when 
the number exceeds a given limit and functions like a penalty point system. GDL-programs 
with this measure have a larger accident-reducing effect than programs without a maximum 
limit and should be regarded as an effective component of a GDL-program  
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