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[bookmark: _Toc208780998]EXECUTIVE SUMMARY
Background and Aims
Young and novice drivers are disproportionately involved in road crashes and infringements, particularly during the early stages of unsupervised driving. In response to these elevated risks, Queensland introduced a Graduated Licensing System (GLS) in July 2007 to improve novice driver safety through a structured, phased approach to licensing. 
Since its inception, the GLS has undergone several enhancements to better prepare new drivers including:
· May 2016 – Introduction of a new electronic learner logbook, replacing the paper-based version.
· November 2018 – Launch of PrepL, a digital, interactive learner licence course designed to improve knowledge acquisition.
· October 2019 – Introduction of PrepL Supervisor, an online resource to support those supervising learner drivers.
· June 2021 – Complete revision of the Hazard Perception Test (HPT), which was moved from the transition between P1 and P2 phases to occur between the learner (L) and P1 stages.
This technical report presents a quantitative evaluation of the impact of the key components of the Queensland GLS, including the 100 hours of supervised learner driver experience, introduction of the electronic learner logbook, PrepL and PrepL-S, and the change in timing of the HPT to before the practical driving test to obtain a P1 licence, on crash and infringement risk during the L, P1 and P2 licence phases. It focuses on crash and infringement outcomes across different demographic groups, geographical regions, and licensing phases through the analysis of administrative data including driver licensing data, police reported crash data, electronic learner logbook data and driver licensing test outcomes.
The quantitative analysis was divided into three broad parts:
1. Interventional Effects Analysis: considered overall changes in the risk of adverse road safety outcomes from the time point of introduction of each change to the GLS, aiming to measure the overall population change in risk as a result of the component change on each licence class being studied.
2. Specific Effects Analysis: evaluates the individual-level impact of completing specific GLS components on the likelihood of adverse outcomes during each novice licensing phase. It measured the actual impact of a novice driver completing the specific component rather than the component simple being available as in the intervention analysis. 
3. Interjurisdictional comparison: compares the rates of novice driver crashes per licenced driver in four Australian jurisdictions with different learner driver minimum experience requirements to provide a basis for assessing the impact of learner driver hours on crash risk.
Key Results
General trends in novice driver risk
Analysis of general trends in crash and infringement risk were undertaken to provide a basis for assessing the impact of the key changes to the GLS being assessed as well as to ascertain the relativity in crash rates between various licence classes and levels of experience:
· Crash risk was higher in all provisional phases compared to open licenses. Crash risk reduced between the first six months of P1 and the second six months of P1. However, crash risk was generally highest in the first year of P2.
· Learner drivers consistently showed the lowest probability of crashes and infringements, likely due to supervised driving requirements and limited exposure, a pattern which aligns with earlier research.
· Infringement rates in P1 licence holders first and second six-month periods were lower than for open licence holders in the more recent years. However, infringement rates for the first year P2 licence holders were consistently higher than all other classes.
· The P2 first year group also had a much higher rate of serious infringements with all other groups apart from learners having similar serious infringement rates.
Since the implementation of the new GLS in 2007, both crash and severe infringement rates have shown an overall decline, which highlights that the new GLS can help reduce young driver crash and severe infringement risks. Crash and severe infringement rates among open licence holders have decreased slightly across years. In contrast, provisional drivers showed more substantial reductions, suggesting that targeted interventions for provisional drivers are having a meaningful impact. High crash and infringement risks identified for first year P2 drivers highlighted the need to focus specifically on this group for future intervention.
Analysis of intervention effects
Assessment of the population level effects of introducing the GLS changes showed introduction of the electronic learner logbook was associated with a 13% reduction in the odds of a crash in the first 6 months of P1 licensing (95% C.L. 0.01%-25%). A similar reduction was estimated in the number of crashes. The only other notable result in the intervention analysis for crashes was a statistically significant reduction in crashes and serious crashes in late P1 and first year P2 crash and serious crash odds following the change in timing of the HPT. This result should be treated with some caution as the HPT change coincided with the COVID pandemic which may have impacted the measured effect. 
All the GLS interventions were associated with a significant decrease in the odds and number of novice driver infringements across all study licensing phases of between 11% and 50%. In contrast, statistically significant increases in the odds of serious infringements were associated with introduction of the electronic logbook, PrepL and PrepL-S for both P1 and P2 licence holders. Possible reasons for this are not clear but are worthy of further investigation.
It is likely that population level effects will increase over time beyond the intervention effects measured in this study as more novice drivers take up PrepL and use of the electronic learner logbook, both of which were very high towards the end of the study period. Increase in uptake of PrepL-S may also prove beneficial to achieving population level effects in the future. Given the HPT is required for all drivers, any impacts of this component on cash and infringement risk are unlikely to change without further changes to the HPT content or delivery.
Analysis of specific program components
[bookmark: _Hlk208760090]Key findings regarding the effects of specific LDP components on crash and infringement probability include: 
· [bookmark: _Hlk208776899]PrepL was associated with reduced risk during both the learner and P2 phases for both infringements and crashes, as well as showing a protective effect during the early P1 phase including:
· 25 percent lower learner driver crash risk and 35 percent reduced learner infringement risk for those completing PrepL (95% C.L. 4%-40%)
· Weak evidence of 13 percent reduction in crash risk (95% C.L. -3%-24%) and strong evidence of 17 percent lower infringement risk (95% C.L. 12%-21%) in the first six months of P1 driving for those completing PrepL
· [bookmark: _Hlk208776547]Professional instructor supervision was associated with lower odds of infringements across all provisional phases and was also linked to lower odds of crashing during the early P1 phase (23% reduction in crash odds, 95% C.L. 9%-35%).
· Eighty percent of electronic logbook entries indicated some professional instruction.
· [bookmark: _Hlk208776590]A higher ratio of professional instructor hours relative to total logged hours was consistently associated with lower odds of infringement across all novice driver phases.
· The relationship between total learner hours and crash risk is unclear due to limited variation in the recorded hours completed by the learner population (most completed just over 100 hours recorded) as well as potential truncation of recording learner hours in the app when 100 hours are reached. 
· Notwithstanding the limitations in the logbook data, analysis of the limited data suggested that logged learner hours alone were not protective; in some cases, more hours were associated with higher odds of infringements or crashes. This could suggest that less confident drivers may over-rely on supervisor support, logging more hours, while more confident drivers may log fewer hours, relying less on supervision. Alternatively, it could reflect issues with the quality of self-reported data, as there are no clear guidelines on whether individuals should continue logging hours after meeting the minimum required. This result should also be treated with caution given the data limitations and limited variation in recorded hours achieved.
There was difficulty in assessing the impact of HPT timing change on learner driver crash and infringement risk as the change in HPT timing was confounded with the onset of the COVID pandemic.
Interjurisdictional comparison
[bookmark: _Hlk208772850]A strong association between required hours of learner driving and provisional driver crash risk was estimated with rates in Western Australia (50 hours of supervised driving) being 4-6 times higher than those in Victoria and NSW (120 hours of supervised driving). Queensland provisional driver crash rates (100 hours of supervised driving) sit in the middle of these extremes. Rates in Victoria and NSW are similar despite NSW having younger provisional licensure age and in NSW some available concessions on required hours (e.g. the 20 for 5 equivalence achieved through the Safer Drivers Course).
Additional analysis of relative crash risks for learners versus P1 drivers and learners versus open licensed drivers and crash severity was undertaken to investigate whether additional required hours of learning increases or decreases learner driver crash risk. Despite having more hours of required learner driving experience and hence potentially higher driving exposure, learner driver crash rates per licensed driver were uniformly lower in Victoria and NSW compared to Queensland and WA suggesting higher learner hour requirements are associated with reduced learner crash risk per license year. 
Conclusion 
In summary, analysis has shown positive benefits of the changes to the Queensland GLS assessed in this study in reducing crash and infringement risk. Introduction of PrepL and the electronic learner logbook were estimated to have the have the greatest benefit. The impacts of PrepL-S and the change in timing of the HPT are less certain. Unexpectedly high crash risks associated with P2 drivers in their first year needs urgent investigation and intervention. Requirements for improving data collection are identified to facilitate a range of future research to provide further evidence on GLS effectiveness and identify opportunities to further improve the system.
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[bookmark: _Toc208780999]1.	Introduction
[bookmark: _Toc208781000]1.1	Background and context
Young and novice drivers are disproportionately involved in road crashes and infringements, particularly during the early stages of unsupervised driving. Young drivers aged 17-24 in Queensland represent approximately 14 percent of license holders but are involved in a quarter of fatal crashes, and more than 2000 young drivers are hospitalised due to serious road crashes annually.
In response to these elevated risks, Queensland introduced a Graduated Licensing System (GLS) in July 2007 to improve novice driver safety through a structured, phased approach to licensing. Graduated Licensing Systems (GLS) seek to address this by mandating long learner periods, with a minimum number of hours of supervised driving required, and successful completion of screening tests to achieve a provisional licence. This is intended to better prepare applicants for unsupervised driving, with some additional restrictions applying in the early years to keep them in safer driving conditions while they gain the critical experience and maturity needed to reduce their crash risk.
Queensland’s Learner Driver Program (LDP) component of the GLS sets the minimum learner period as 12 months during which new drivers must complete either the online PrepL course or the written road rules test to obtain a learner licence. The PrepL course, which involves a series of interactive activities, videos and scenarios, can be completed online at the student’s own pace and can be commenced from 15 years and 11 months. Students need to obtain 90 percent correct responses on the final multiple-choice test to obtain their learner licence. A course available for supervisors of learner drivers – PrepL Supervisor (PrepL-S) – is available for supervisors that aims to assists supervisors to teach their learner driver to drive safely. It shares modules from PrepL so both parties can have a consistent experience. Both courses have a 12-month access period. 
During the learner period, all learner drivers aged under 25 years are required to log a minimum of 100 hours of supervised driving hours (unless an exemption has been granted). 
Additionally, all learner drivers are required to complete a Hazard Perception Test (HPT) before they can commence driving on a provisional licence. This test involves 25 computer-generated videos to check whether the learner driver is able to recognise potentially dangerous situations and respond in a safe manner. The HPT must be taken before the Practical Driving Test and can be taken after the learner licence has been held for at least six months. The test is completed online and takes approximately 15 to 30 minutes. 
Last, learners are required to sit the Q-SAFE on-road Practical Driving Test (PDT) that is designed to evaluate a learner’s ability to drive safely and correctly in different driving situations. It assesses driving skills, decision-making, road awareness, and how learners share the road with other traffic. 
Successful completion of the PDT results in the issue of a provisional (P1) licence with restrictions on alcohol, phone use, high-powered vehicles and carrying passengers at night applying for at least one year.
Since its inception, the GLS has undergone several enhancements to better prepare new drivers including the components discussed above. Key milestones for introduction of these enhancements include:
· May 2016 – Introduction of a new electronic learner logbook, replacing the paper-based version.
· November 2018 – Launch of PrepL, a digital, interactive learner licence course designed to improve knowledge acquisition.
· October 2019 – Introduction of PrepL Supervisor, an online resource to support those supervising learner drivers.
· June 2021 – Complete revision of the Hazard Perception Test (HPT), which was moved from the transition between P1 and P2 phases to occur between the learner (L) and P1 stages.
Overall, the Queensland GLS consists of four typical licensing phases:
· Learner (L) – Supervised driving under specific conditions.
· Provisional 1 (P1) – First stage of unsupervised driving with restrictions.
· Provisional 2 (P2) – Continued unsupervised driving with fewer restrictions.
· Open licence (O) – Full driving privileges granted.
[bookmark: _Toc194931643]
Each phase is designed to gradually build the knowledge, skills, and real-world experience needed to drive safely under a variety of road and traffic conditions. While learners benefit from supervised practice and structured instruction, novice drivers in the provisional phases often face increased crash risk possibly due to inexperience, overconfidence, and limited exposure to challenging driving scenarios. Infringement risk, although less studied, is also expected to be higher during these early independent driving stages, potentially reflecting emerging unconsciously/consciously risk-taking behaviours.
The overarching goal of the GLS is to reduce road trauma by improving safety outcomes during the transition to full licensure. However, despite progress, crash and infringement rates among new drivers remain a public health concern. Road trauma continues to place a significant burden on Queensland communities and the health system, reinforcing the need to evaluate whether the GLS is effectively reducing these risks—and how it might be improved.
[bookmark: _Toc208781001]1.2	Broader project objectives
The overall aim of the project was to address the high rates of novice driver fatalities and serious injuries through assessing LDP components and providing solutions and possible actions in the short- medium- and long-term that enable TMR to implement a best-practice, effective, accessible and inclusive LDP. Specific objectives included: 
· Review current evidence regarding best practice in online courses, practical driving requirements and PDT for learner drivers;
· Assess the effectiveness, accessibility, inclusivity and equity of each LDP component (e.g., to what extent has the program improved young drivers’ behaviours and attitudes towards safe driving and their safe driving capabilities, what is the road safety impacts of the program on P1 drivers);
· [bookmark: _Hlk142555872]Provide insights about whether the anticipated benefits of these initiatives are being achieved, and if they are fit for purpose and aligned with the intended objectives of the LDP; and,
· Develop an enhanced LDP framework/approach and suite of actions/roadmap for implementation in the short- medium- and long-term to achieve an enhanced LDP.
This technical report presents a quantitative evaluation of the impact of the key components of the Queensland GLS, including the 100 hours of supervised learner driver experience, introduction of the electronic learner logbook, PrepL and PrepL-S, and the change in timing of the HPT to before the practical driving test to obtain a P1 licence, on crash and infringement risk during the L, P1 and P2 licence phases. It focuses on crash and infringement outcomes across different demographic groups, geographical regions, and licensing phases through the analysis of administrative data including driver licensing data, police reported crash data, electronic learner logbook data and driver licensing test outcomes. The findings are intended to inform the refinement of GLS-related policies and programs.
The LDP framework and actions are presented in the summary report.
This project aligns with the Queensland Road Safety Strategy 2022-31 and the National Road Safety Strategy 2021–2030, both of which prioritise graduated licensing and behaviour-change initiatives as essential tools to reduce road trauma and progress toward the goal of zero deaths and serious injuries on Australian roads.
[bookmark: _Toc208781002]1.2	Study Aims: analysis of crash and licensing data
The quantitative analysis undertaken in this study examines the effects of selected changes to Queensland’s Graduated Licensing System (GLS) using linked administrative data spanning from 1 July 2007 to 1 November 2023.  The analysis focuses on outcomes in various stages of the novice driver licensing journey, specifically the learner and provisional phases. The provisional licensing phase is of particular interest, with an emphasis on the first six months after progressing to a P1 licence, a period recognised in the literature as high-risk for adverse road safety outcomes, such as crashes, among novice drivers (Transport and Main Roads, 2005). Analysis also examined outcomes in the second six months of P1 licencing as well as the first 12 months of P2 licencing. 
The quantitative analysis is divided into two broad parts:
4. Interventional Effects Analysis:
This analysis considered overall changes in the risk of adverse road safety outcomes from the time point of introduction of the change (e.g., the implementation of PrepL, the electronic learner logbook, change in HPT timing etc.). It’s aim was to measure the overall population change in risk as a result of the component change on each licence class being studied. Effects measures were a combination of change in risk associated with each intervention as well as the take-up of that intervention (e.g. the change in risk associated with PrepL and the proportion of learner drivers choosing to undertake PrepL). This analysis gives a direct measure of the change in novice driver road trauma expected from the intervention. Sine the novice driver interventions being studied were implemented at specific time points changes in novice driver risk have been compared to corresponding changes in risk in the open licence group to control for the impacts of factors impacting novice driver risk other than the GLS specific changes, including socio-economic effects and the introduction of other road safety countermeasures.
5. Specific Effects Analysis:
This analysis component evaluates the individual-level impact of completing specific GLS components on the likelihood of adverse outcomes during each novice licensing phase. It measured the actual impact of a novice driver completing the specific component rather than the component simple being available as in the previous analysis. The components assessed include:
· PrepL
· The new HPT
· The electronic learner logbook
In addition, a further investigation was conducted to explore the relationship between individual logbook experience characteristics and outcome risk, including:
· Total hours of supervised driving logged
· Use of professional driving instructors
· Proportion of total hours completed with a professional instructor
These extended analyses aim to determine whether greater driving experience, as measured by the quantity and quality of logged hours, is associated with reduced crash and infringement risk during subsequent provisional phases.

Hypotheses
Specific alternative hypotheses being tested in each of the intervention and specific analyses are:
· Interventional Hypothesis:
The probability of adverse outcomes (crashes or infringements) declined over time for novice drivers, following the implementation of GLS policy enhancements.
· Specific Hypotheses:
Novice drivers who completed PrepL, the updated HPT, and/or used an electronic logbook during a given phase of their novice licensing journey had a lower probability of being involved in a crash or receiving a traffic infringement compared to those who did not complete these components within the same phase.
Additionally, novice drivers who logged more hours of supervised driving and/or received greater involvement from professional driving instructors were hypothesised to have a lower probability of experiencing crashes or infringements during the same novice phase.
[bookmark: _Toc208781003]1.3	Study Aims: interjurisdictional comparison
The interjurisdictional analysis aimed to ascertain whether novice driver crash rates varied between jurisdictions with different requirements for minimum hours of supervised learner driver practice. Risk was measured as the rate of crashes per licensed driver year of exposure calculated from summary level crash and licensed driver count data each year by crash by severity for learner and provisional license holders. Queensland was compared with New South Wales (120 hours of learner driver experience), Western Australia (50 hours of learner driver experience) and Victoria (120 hours of learner driver experience). 
It is acknowledged that the minimum learner driver hours are not the only GLS requirement varying between these jurisdictions, particularly Victoria which has a minimum age for probationary licensing of 18. Consequently, any differences observed in the comparison of crash rates will not be only due to the difference in required learner driver hours. Since the road safety environment in each jurisdiction is also different, novice driver crash rates were calculated relative to experienced driver crash rates (open license holders) to control for these differences.
[bookmark: _Toc194931644][bookmark: _Toc208781004]2.	Data
The quantitative component of this study draws on linked administrative data provided by the Queensland Department of Transport and Main Roads (TMR). The analysis period spans from 1 July 2007 to 1 November 2023, based on the earliest endpoint across all linked datasets to ensure complete and consistent data coverage.
Learner and provisional licence holders who obtained their licences prior to 1 July 2007 were excluded from analysis of the corresponding novice licensing phase. However, if such individuals progressed to a novice phase (P1 or P2) after 1 July 2007, those later phases were included. This approach ensures that only licence phases occurring entirely within the timeframe of the reformed GLS system are evaluated.
Data from multiple sources were linked using a unique, de-identified linkage key derived from TMR customer reference numbers that was consistently applied across datasets. Records without a valid matching identifier to get demographics and licence status were excluded from the analysis. For this study, only car driver licence classes (C/CA) were considered.
[bookmark: _Toc194931645][bookmark: _Toc208781005]2.1	Graduate Licensing System data (GLS)
The GLS dataset contains administrative records on driver licensing statuses maintained by TMR. These include the learner (L), provisional (P1, P2), and open (O) licence phases for individuals who have entered the Queensland license system.
While it is acknowledged that some drivers may continue driving during administrative gaps (e.g., delays in licence renewal), this study considers individuals to be at risk for crashes or infringements only during uninterrupted licensing periods. Phases were considered uninterrupted if the licence status remained active and was not cancelled or suspended.
For example, if a driver’s P1 licence was suspended and they subsequently restarted from the learner phase, only the initial learner-to-P1 journey was included. The second learner phase was excluded, as it no longer reflects a typical novice pathway.
[bookmark: _Toc194931646][bookmark: _Toc208781006]Inclusion and Handling of Licensing Records
· If a driver transferred out of Queensland, the end date of their current licensing phase was set to the transfer-out date. Any subsequent novice phases were excluded under the assumption that these individuals were no longer exposed to Queensland’s road safety environment or GLS policies.
· If a person held two licensing phases simultaneously (e.g., overlapping end and start dates), the earlier phase was adjusted to end one day prior to the start of the subsequent phase to ensure a sequential licence progression.
[bookmark: _Toc194931647][bookmark: _Toc208781007]Exclusion Criteria
The following individuals or licence phases were excluded from the study:
Date-Related Exclusions
· Any licensing phases that ended before 1 July 2007.
· Individuals who obtained an open licence prior to 1 July 2007 and re-entered a novice licensing phase on or before that date.
· Drivers who transferred out of Queensland on or before 1 July 2007.
Licence Pathway and Sequence
· Individuals whose novice driver journey did not begin with a learner licence in Queensland.
· Atypical/interrupted novice licensing phases, such as returning to a learner licence following cancellation of a provisional licence. In such cases, the provisional phase would be included, but not the second learner phase. 
· Any novice licensing phases that occurred after an individual had already obtained an open licence.
· Individuals who progressed to a P2 licence without completing the P1 phase, as they did not follow the most common GLS progression pathway and may have been subject to different licensing rules or exemptions. This restriction ensures the cohort reflects drivers who experienced the full GLS pathway as it was designed.
Transfer-Out of Queensland
· Drivers who transferred their licence out of Queensland and had no recorded start date for any learner, P1, P2, or open licensing phases.
· Drivers who transferred out of Queensland before the start date of their earliest recorded licensing phase (L, P1, P2, or O). In these cases, all subsequent phases were excluded where applicable.
Other
· Drivers who held only an open licence during the study period and were over the age of 34 at the time of obtaining it (see Table 1 for cohort selection criteria).

[bookmark: _Toc194931648][bookmark: _Toc208781008]Demographic and Geographic Variables
Demographic information included age, gender, and residential location (postcode). Remoteness classification was derived from postcodes using the Modified Monash Model (MMM), based on the 2019 framework from the Department of Health and Aged Care.
[image: Detailed table showing the Modified Monash Model (MM) geographic classification system (MM1–MM7) alongside inclusion criteria for each category. It defines areas from metropolitan (MM1, major cities) through regional centres and rural towns (MM2–MM5, based on population size and distance thresholds) to remote and very remote communities (MM6–MM7, including offshore islands and sparsely populated areas), with specific criteria based on ABS remoteness classifications, population size, and proximity to towns.]
[bookmark: _Toc208781070]Figure 1	Modified Monash Model classifications (Department of Health and Aged Care, 2019).
Postcodes associated with multiple Modified Monash categories were mapped using the following hierarchical rules:
· If a postcode corresponded to multiple suburbs with different MMM levels, the most frequently occurring level was assigned.
· If frequency was equal, the level associated with the larger population was assigned.
· Population data were obtained from the 2021 Australian Bureau of Statistics Census TableBuilder (Australian Bureau of Statistics, 2021).

[bookmark: _Toc194931649][bookmark: _Toc208781009]Data Timeline and Group Definitions
Despite data being available only until 22 March 2024, the analytical window for this study ends on 1 November 2023 to ensure consistency across all datasets. The timelines for treatment and control groups used in the analysis are outlined below:
[bookmark: _Ref197891163][bookmark: _Toc208781077]Table 1	Treatment and control group inclusion timelines by licence phase.
	Treatment group
	Control group
	Earliest starting date
	Latest starting date

	L first year
	O age 30-31
	01 July 2007
	01 November 2022

	P1 first 6 months
	O age 31-31.5
	01 July 2007
	01 May 2023

	P1 second 6 months
	O age 31.5-32
	01 January 2008
	01 May 2023

	P2 first year
	O age 32-33
	01 July 2007
	01 November 2022



[bookmark: _Toc194931650][bookmark: _Toc208781010]2.2	PrepL and HPT data
Records on test results for the HPT were available from 26 March 2021 to 25 June 2024, while records for PrepL were available from 20 November 2018 to 24 June 2024.
PrepL-S was excluded from the specific effect models due to insufficient data availability. In particular, there were no records indicating pass/fail status, nor any confirmation of whether participants had accessed or engaged with the content. Furthermore, it was not possible to reliably link the PrepL-S participant data to the data of the novice driver they supervised meaning the impact of PrepL-S on novice driver crash and infringement risk could not be measured. As a result, only the intervention effect of introducing the PrepL-S program could be assessed and not the direct impact of completing PrepL-S on reducing supervised novice driver crash and infringement risk.
The dataset did not explicitly differentiate between the old and new versions of the HPT; hence classification was determined based on the first enrolment date relative to licensing milestones:
· If the HPT enrolment date occurred on or after the learner licence start date and before the P1 licence date, it was classified as new HPT completed.
· If the HPT enrolment date occurred on or after the P1 licence date and before the P2 licence date, it was classified as old HPT completed.

[bookmark: _Toc194931651][bookmark: _Toc208781011]Exclusion Criteria for PrepL and HPT Records
· Individuals who completed PrepL after obtaining their learner licence.
· Individuals whose HPT enrolment date was before they held a learner licence or after they had already obtained a P2 licence.

[bookmark: _Toc194931652][bookmark: _Toc208781012]2.3	Learner Log Book data
Logbook records were available up until 19 April 2024 and included learner driver trip records from the electronic learner logbook system. These records captured data such as logged driving hours, type of supervision for each supervised driving experience logged (professional driving instructor or not), driving duration, distance, and time of day (e.g., dark hours).
Physical logbook users (paper logbooks) were not captured in the dataset and were therefore assumed to be people who were not recorded in the electronic logbook system. Individuals who appeared in the dataset were considered as electronic logbook users in the analysis although it is possible that some drivers used a combination of both paper and electronic records although this was likely to be rare. Some electronic logbook entries exhibited invalid or implausible values. To address data quality concerns, an indicator variable was created to flag invalid electronic logbook records based on the following criteria:
Criteria for Identifying Invalid Logbook Records
An individual was considered to have invalid logbook data if any of the following conditions were met:
· The first logged entry date was on or after the P1 licence start date.
· The last logged entry date occurred on or before 1 July 2007.
· The total number of logged hours ≥ 10,000 hours.
· The average logged speed (as measured by recorded distance over time) exceeded the maximum legal speed limit in Australia (130 km/h), with a 10% buffer (130 km/h + 10%).
· The total logged hours ≤ 0.
· There was no recorded start date for logging records.
· The learner continued to log hours after obtaining a P1 licence.
· The total hours logged < 80, despite a recorded P1 licence in the GLS dataset (indicating incomplete data).
· The total logged night (dark) driving hours < 1 hour, despite a recorded P1 licence.
Only individuals with valid logbook data based on the criteria above were included in the further exploration for how different logbook factors could influence the outcomes. Only 5% of provided logbook records were excluded based on the above criteria.
[bookmark: _Toc194931653][bookmark: _Toc208781013]2.4	Crash data
Crash data used in the analysis covered 1 January 2007 until 1 November 2023. The data was limited to police-reported crashes which covered only crashes involving injury since non injury crashes were not recorded over the whole period. Only the month and year of each crash were provided; therefore, all crashes were assumed to have occurred on the first day of the recorded month for consistency. This may have resulted in slight mismatching of crashes with the associated licensing period.
Crashes were classified by severity based on the most serious outcome sustained by any involved party. A crash was defined as severe if it involved at least one person who was either hospitalised or killed. Crashes resulting only in property damage were excluded. Detailed severity classifications are provided in 3.2 Outcomes of interest.
Exclusion Criteria for Crash Data
· Crashes occurring before 1 July 2007
· Crashes not involving drivers with a C or CA class licence
· Crashes classified as property damage only, with no associated injury
[bookmark: _Toc194931654][bookmark: _Toc208781014]2.5	Infringement data
Infringement data was available up until 22 March 2024. The dataset captured all recorded infringements linked to individuals in the driver licensing system via a unique identifier (deidentified customer reference number). For the purposes of this study, only driving-related offences were considered relevant and included in the analysis. The severity of each infringement was determined according to the criteria outlined in a later section (see Table 5).
Exclusion Criteria for Infringement Data
· Infringements issued before 1 July 2007
· Infringements not related to driving behaviours or not associated with drivers holding a C or CA class licence
[bookmark: _Toc208781015]2.5	Interjurisdictional comparison data
Summaries of crash data produced by MUARC as part of the annual calculation of the Used Car Safety Ratings were used to identify the number of car drivers involved in road crashes over the period 2013-2022 (for methods of sourcing, data matching and selecting appropriate cases see Newstead et al., 2024 and Newstead et al., 2023). Subsets of these data were taken which isolated crashes where Police records identified the involved person as the driver of one of the traffic units involved in collisions in Queensland, New South Wales, Western Australia or Victoria. A summary of the data considered in the analyses is detailed in Table 2. Note that Queensland and Victorian data only included drivers involved in injury crashes whilst NSW and WA included drivers involved in non-injury crashes. Only driver injury status by licence level (L, P or O) was considered in the analysis.
[bookmark: _Ref192495006][bookmark: _Toc208781078]Table 2:	Crash-involved vehicle drivers by jurisdiction
	Crash year
	Jurisdiction

	
	Queensland
	New South Wales
	Western Australia
	Victoria

	2013
	9145
	67414
	71435
	22586

	2014
	9156
	60628
	65507
	23374

	2015
	8819
	45308
	62986
	25615

	2016
	9162
	42039
	61070
	25654

	2017
	9272
	38995
	55874
	21802

	2018
	9704
	32819
	55399
	20834

	2019
	9677
	31100
	53292
	23294

	2020
	9003
	28171
	45901
	17452

	2021
	20293
	26232
	57992
	19490

	2022
	
	27507
	49310
	24584

	Total
	94231
	400213
	578766
	224685



Data on the number of licensed vehicle operators by license class (learner, probationary and full licence) over the period 2013-2022 were sourced from the Bureau of Infrastructure and Transport Research Economic (BITRE) Year Book (BITRE, 2023).

[bookmark: _Toc194931655][bookmark: _Toc208781016]3.	Study Design and Methods
This retrospective, population-based cohort study utilised linked administrative data to evaluate the impact of Queensland’s GLS enhancements on crash and infringement outcomes among novice drivers. The study focused on individuals who either:
· Began their novice licensing journey on or after 1 July 2007, or
· Held a valid licence for one of the driver licence phases (L, P1, P2, or O) during the study period,
Analysis was restricted to those holding a car (C or CA class) driver licence.
There were four measurable GLS policy enhancements implemented since 2016, as detailed in the figure below including the dates of implementation of each change.

[image: Timeline chart titled “Changes to Queensland GLS: July 2007 to Current,” showing multiple coloured horizontal bands (red, yellow, green, blue, and grey) aligned across sequential columns representing time. Each coloured band corresponds to different licensing components or policy elements, with segments indicating when changes were introduced, modified, or phased, illustrating the evolution of the graduated licensing system over time.]
[bookmark: _Ref208758212][bookmark: _Toc208781071]Figure 2 	Key changes to Queensland's GLS, July 2007–Present.

These initiatives introduced changes affecting both the learner and provisional phases, with most reforms targeting the provisional stages—particularly P1 first six months—due to the elevated crash risk observed during this period (Transport and Main Roads, 2005).
One enhancement was the rescheduling of the HPT, which was previously completed between P1 and P2 but is now undertaken between the learner and P1 stages. This adjustment was intended to reduce crash risks by better preparing drivers before entering the high-risk P1 phase.
As such, the learner, P1, and P2 phases were identified as the novice driver phases of interest for this evaluation. These phases are the most likely to be influenced by the staged GLS enhancements introduced during the study period. As illustrated in Figure 2, introduction of PrepL and PrepL-S were hypothesised to impact risk from the commencement of the learner phase whilst the remaining initiatives, being the 100 hours of learner driving, the electronic logbook and change in HPT timing were hypothesised to impact risk in the P1 and P2 licence phases. Open licence holders aged 30-35 were considered to be unimpacted by the GLS changes so were used to control for the impacts of non-GLS related factors on crash and infringement risk.
[bookmark: _3.1_Cohort_selection][bookmark: _Toc194931656][bookmark: _Toc208781017]3.1	Cohort selection
Four distinct phases of the novice licensing journey are of interest in this analysis:
· Learner licence – first year after obtaining a learner licence
· P1 licence (first six months) – early independent driving
· P1 licence (second six months) – months 7–12 of the provisional phase
· P2 licence – first year after transitioning from P1

To estimate the effect of licensing phase and policy exposure on road safety outcomes, each novice driver phase was compared to a corresponding group of open licence holders aged 30–33 years. The control group was selected based on the assumptions below:
· Open licence drivers are considered an appropriate control group due to the relatively stable involvement of this group in casualty crashes over time, as reported in previous research (Transport and Main Roads, 2005). While detailed historical infringement data were not available in that study, it is assumed that patterns of infringements follow a similar trajectory to crash outcomes throughout a driver's journey albeit with the likelihood of an infringement being influenced by the level of enforcement at a point in time which impacts all drivers.
· Most drivers hold an open licence from their late 20s and from age of 30, their risks are no longer likely to be impacted by their experience from the GLS pathway (which is relatively far away from the interventions timewise). Crash and infringement risks are expected to be relatively unimpacted by early driving experience for people with open licences especially with some time holding the licences, due to greater driving experience and maturity.
This design allowed the control group to serve as a stable reference point for estimating the risk associated with each novice phase while having a relatively similar age profile. The exact criteria could be found in Figure 3 below. Treatment and control groups were matched by age at each time point in the study to effectively control for the temporal effects of changes in non-GLS elated factors influencing crash and infringement risk.

[image: Table comparing treatment and control groups across licensing stages, including Learner (L), Provisional 1 (P1) split into two periods, and Provisional 2 (P2). It shows starting age ranges and follow-up durations for each group, with treatment groups covering younger drivers at different licensing stages (with follow-up from 6 months to 1 year) and control groups consisting of older open-licence drivers with corresponding ages and similar follow-up periods.]
[bookmark: _Ref197864229][bookmark: _Toc208781072]Figure 3	Treatment and control group definitions by licence phase, age range, and follow-up duration.
To preserve independence between treatment and control groups, individuals appearing in both groups were retained only in the treatment group. This avoids within-person comparisons that could bias the estimates.
[bookmark: _Toc194931657][bookmark: _Toc208781018]GLS Policy Period Definitions
Time periods used in the interventional effect analyses were defined according to licence start dates and corresponded with the staged implementation of new GLS policies and are illustrated in Figure 2. These policy enhancements included the electronic logbook, PrepL, PrepL-S, and the new HPT. Each time period was assigned a numeric code from 0 to 4, corresponding to the cumulative number of new policy components implemented during that interval. Period 0 served as the reference category, representing the baseline before any interventions were introduced. The key time points are summarised in Table 3.
These coded time periods were applied consistently across all interventional effect models to estimate the impact of GLS policies as they were implemented over time.
[bookmark: _Ref197864748][bookmark: _Toc208781079]Table 3 	GLS policy implementation time periods defined by licence start dates.
[image: Table outlining policy time periods, corresponding learner (L) start date ranges, and newly introduced policies in Queensland’s graduated licensing system. It shows five periods from 2007 to 2023, progressing from no new policies to the staged introduction of the e-logbook, PrepL, PrepL-S, and an updated Hazard Perception Test (HPT), indicating how requirements expanded over time.]
Note: Each time period reflects the staged introduction of specific GLS policy components.
[bookmark: _3.2_Outcomes_of][bookmark: _Toc194931658][bookmark: _Toc208781019]3.2	Outcomes of interest
The road safety outcomes derived from the police-reported crash data and infringement history in the licencing data assessed in this study include:
· Crash:
Occurrence of at least one crash (any severity); binary outcome
· Severe crash:
Crash involving hospitalisation or fatality (Table 4 below for details); binary outcome
· Number of crashes:
Total number of crashes (any severity); count outcome
· Infringement:
Occurrence of at least one traffic offence; binary outcome
· Severe infringement:
Offences classified as severe based on criteria outlined in Table 5 below; binary outcome
· Number of infringements:
Total number of traffic offences (any severity); count outcome
Each outcome was assessed separately for both the intervention and specific effects analysis within each licencing phase of interest (L, P1 1-6 months, P1 7-12 Months, P2 first year).
[bookmark: _Ref197864651][bookmark: _Toc208781080]Table 4 	Classification of crash outcomes by severity.
	Crash outcome
	Classified as severe crash

	Minor injury
	No

	Medically treated
	No

	Hospitalised
	Yes

	Death
	Yes


Note: Crash severity is classified based on the most serious injury sustained by any party involved in the crash. For example, if a vehicle collides with a pedestrian and the pedestrian is hospitalised or fatally injured, the crash is classified as severe, regardless of the driver’s injuries.

[bookmark: _Ref197864712][bookmark: _Toc208781081]Table 5	Classification of infringement outcomes by severity.
	Infringement Type
	Criteria for Classification as Severe
	Classified as Severe

	Red Light Violation;
Speeding
	• Demerit points ≥ 3 (if no court decision recorded)
• Demerit points ≥ 3 and court decision = Guilty
• Court decision classified as Severe (if demerit not recorded)
• Penalty > $161.30 (if demerit not recorded)
• Sanctions imposed by court
	Yes

	Dangerous Driving;
Seatbelt Offence;
Mobile Phone Use;
Drink/Drug Driving
	• Driver did not contest infringement
• Court decision classified as Severe (if recorded)
• Sanctions imposed by court
	Yes

	Other Infringements
	Not meeting above conditions
	No



[bookmark: _Toc194931659][bookmark: _Toc208781020]3.3	Adjusted logistic regression model for intervention effects
Interventional effect models were constructed to estimate whether the probability of adverse traffic safety outcomes changed over time with the staged implementation of GLS policies. Each novice driver phase was compared to the corresponding open licence control group to evaluate relative risks across time periods.
Binary outcomes (crash, severe crash, infringement, and severe infringement) were modelled using binomial logistic regression, while Poisson regression was applied for count outcomes (number of crashes or infringements). 
The following covariates were included in all interventional models to control for any variation over time in these factors:
· Age at licence phase entry (numeric)
· Gender (male/female)
· Remoteness category (Modified Monash Model, MM 1–7)
· Licence group (L, P1 first 6 month, P1 second 6 month, P2, or control)
· Time period of licence entry (categorical, coded 0-4, Table 3 above)
The binomial logistic regression model was specified as:

Where:
· Yi is a binary indicator of whether individual i experienced a crash, severe crash, infringement, or severe infringement.
· Group refers to the licence phase groups.
The Poisson regression model for count outcomes (i.e., number of crashes or infringements) was similarly structured:
 

Where Zi is the number of crashes or infringements for individual i during the at-risk window.
[bookmark: _Toc194931660][bookmark: _Toc208781021]3.4	 Specific effects models
Specific effects models were developed to assess the association between individual GLS component measures (PrepL completion, electronic logbook use, new HPT completion) and probability of having a crash or being issued an infringement. Each component was included as a binary variable (1 = completed, 0 = not completed). Models were run separately for each novice phase: L, P1 first six months, P1 second six months, and P2 first year.
The following model was used:

Where:
· Yi is a binary indicator of whether individual i experienced a crash or infringement.
· PrepLi, Logbooki, HPT newi ∈ {0, 1}, indicating completion status of each intervention
· For the learner phase, logbook and HPT variables were excluded as they are not applicable.
Extended Logbook Experience Models
Among individuals with valid electronic logbook entries, exploratory models were used to examine whether total hours logged and supervision characteristics influenced risk of adverse outcomes in their provisional phases.
Two additional models were tested:

1. Supervisor Hour Ratio (0-1):

Where supervisor hour ratio is .
2. Instructor Involvement (binary):

Where  is a binary indicator for whether the individual used a professional driving instructor at any point during their logged hours.
[bookmark: _Toc194931661][bookmark: _Toc208781022]3.5	 Statistical Software and Significance
All analyses were conducted using RStudio (version 4.4.1). Two-sided hypothesis tests were used, and statistical significance was defined as p < 0.05.
[bookmark: _Toc208781023]3.6	Interjurisdictional comparison methods
Data were analysed using IBM SPSS Statistics (Version 29) with tables produced for each jurisdiction reflecting the number of crash-involved drivers by year and police-reported crash severity for the period 2013-2022. As the objective of the analyses was to estimate relative risk of crashes (rather than casualty injury outcomes), the crash severity variable was included (as opposed to the casualty injury severity variable). For this reason, it is important to highlight that crash involvement is not a direct indication of injury outcomes, as such, not all drivers identified in the subset were injured. 
While driver licence type was available in the Queensland crash data, this information was either unreliable or missing for each of the other jurisdictions and was unable to be obtained in the absence of data licensing agreements supporting the provision of additional licensing-related variables. The proportion of crash-involved drivers by year for each of the learner, provisional and open/full licence types was calculated for Queensland (relative to the total number of crash-involved drivers). The number of crashes attributed to holders of each licence type was imputed for New South Wales, Western Australia and Victoria using the Queensland results for licence level distribution by driver age as a proxy for licence status.
The relative risk of a driver being involved in a both injury and non-injury crashes was calculated for each crash severity level (fatal through to non-injury crashes). Estimates were calculated for each of the targeted licence types relative to open licence holders to control for non GLS related factors on crash risk.  
While crash severity across all jurisdictions was reliably available for fatal and serious injury crashes (resulting in hospital admission), there were slight variations in the classification of minor and moderate injury crashes in Western Australia and Victoria. In Western Australia, moderate and minor injury crashes were recorded under a single assignment of “medical” whereas Victorian data included only minor injury crashes. Given the available data, it was not possible to reliably report on the results for moderate and minor crashes. Non-injury crashes were also excluded. 
[bookmark: _Toc208781024][bookmark: _Toc194931662]4.	Results: GENERAL CRASH AND INFRINGEMENT RISK TRENDS
To provide context for cohort selection and facilitate interpretation of modelled results in later sections, empirical annual probabilities of crash and infringement risks per licence year of exposure were plotted by licensing phase. These plots span from 2008 to 2022, a subset of the full study period, chosen to ensure comparability across all novice driver phases.
This time window reflects the earliest feasible start of the P1 second six-month phase (i.e., six months after 1 July 2007) and the latest possible start date for novice phases with a one-year follow-up (1 November 2022), given the study’s end date of 1 November 2023. Although the figures are based on this restricted time frame for comparability, the analyses utilise the maximum available time range for each phase.
These figures illustrate observed trends in three key road safety outcomes: crashes (Figure 4), infringements (Figure 5), and severe infringements (Figure 6). Due to the low base rate of severe crashes, this outcome was not included in the plots. Key patterns include:
· Crash risk was higher than in all provisional phases compared to open licenses. Whilst crash risk reduced between the first six months of P1 and the second six months of P1, it was generally highest in the first year of P2.
· Learner drivers consistently showed the lowest probability of crashes and infringements, likely due to supervised driving requirements and limited exposure, a pattern aligns with earlier research (Transport and Main Roads, 2005).
· Infringement rates in P1’s first and second six-month periods were lower than for open licence holders in the more recent years. However, infringement rates for the first year P2 licence holders were consistently higher than all other classes.
· The P2 first year group also had a much higher rate of serious infringements with all other groups apart from learners having similar serious infringement rates.
These empirical patterns together support key design decisions in this study:
1. The use of open licence holders aged 30–33 years as the control group, due to their consistently low and stable crash risk profile.
2. The modelling of P1 as two distinct six-month intervals and the inclusion of P2 first year as a targeted novice phase for evaluation.
3. The separate modelling of the learner phase, given its persistently lower rates of adverse outcomes compared to other licensing phase.

[image: Line chart showing empirical crash probability by assigned year (approximately 2007–2022) for five licence groups: Learner (L), P1 first 6 months, P1 second 6 months, P2 first year, and open licence. All groups show a general decline over time, with higher crash probabilities for P1 and P2 stages and lower rates for learners and open licence drivers, while vertical dashed lines mark key policy change points along the timeline.]
[bookmark: _Ref197867710][bookmark: _Toc208781073]Figure 4 	Annual empirical crash probability by licensing phase, Queensland, 2008-2022.
Figure note: The “Assigned Year” on the x-axis reflects the year in which a person entered the corresponding licensing phase. For open licence holders, this refers to the year they reached the relevant comparison age. Open drivers were treated as independent observations across age bands (e.g., the same individual aged 30–31 and then 31–32 contributes separately to each group). Vertical dashed lines represent policy implementation periods. For the P1 second six-month group, the assigned year corresponds to the date when their P1 licence reached the six-month mark. Caution is advised when interpreting data for 2022, as this group had a substantially lower number of observations, raising concerns about data quality and representativeness for that year.
[image: Line chart showing empirical infringe probability by assigned year (approximately 2007–2022) for five licence groups: Learner (L), P1 first 6 months, P1 second 6 months, P2 first year, and open licence. Infringement rates are highest for P2 drivers and lowest for learners, with most groups showing a gradual decline over time, and vertical dashed lines indicating key policy change points along the timeline.]
[bookmark: _Ref197867713][bookmark: _Toc208781074]Figure 5 	Annual empirical infringement probability by licensing phase, Queensland, 2008-2022.
Figure note: The “Assigned Year” on the x-axis reflects the year in which a person entered the corresponding licensing phase. For open licence holders, this refers to the year they reached the relevant comparison age. Open drivers were treated as independent observations across age bands (e.g., the same individual aged 30–31 and then 31–32 contributes separately to each group). Vertical dashed lines represent policy implementation periods. For the P1 second six-month group, the assigned year corresponds to the date when their P1 licence reached the six-month mark. Caution is advised when interpreting data for 2022, as this group had a substantially lower number of observations, raising concerns about data quality and representativeness for that year.
[image: Line chart showing empirical infringe probability by assigned year (approximately 2007–2022) for five licence groups: Learner (L), P1 first 6 months, P1 second 6 months, P2 first year, and open licence. All groups show a general decline over time, with highest infringement rates for P2 drivers and lowest for learners, and vertical dashed lines marking key policy change points across the timeline.]
[bookmark: _Toc208781075]Figure 6 	Annual empirical severe infringement probability by licensing phase, Queensland, 2008-2022.
Figure note: The “Assigned Year” on the x-axis reflects the year in which a person entered the corresponding licensing phase. For open licence holders, this refers to the year they reached the relevant comparison age. Open drivers were treated as independent observations across age bands (e.g., the same individual aged 30–31 and then 31–32 contributes separately to each group). Vertical dashed lines indicate GLS policy implementation milestones. For the P1 second six-month group, the assigned year corresponds to the date when their P1 licence reached the six-month mark. Caution is advised when interpreting data for 2022, as this group had a substantially lower number of observations, raising concerns about data quality and representativeness for that year.

5. [bookmark: _Toc208781025]Results: INTERVENTION ANALYSIS
[bookmark: _Toc208781026]5.1	Interpretation of results
Much of the analysis presented in this chapter is based on logistic regression analysis which identifies the relationship between the independent (predictor) variables and the outcomes being analysed. The relationship is expressed as an odds ratio (OR) quantifying the change in odds of the outcome occurring for a unit change in the predictor variable. Odds are the ratio of the probability of the outcome over the probability of the outcome not occurring and for rare events are approximately equal to the risk of the event occurring. For categorical predictor variables, the odds estimated are relative to a reference level in the categorical variable (e.g., males compared to females) with the reference category assigned the odds of 1. The following section gives an overview on interpreting the odds measures presented. 
Interpretation of Odds Ratios and Confidence Intervals

[image: Diagram showing a 2×2 contingency table used to calculate an odds ratio. The rows are labelled “Predictor” with categories “Yes” and “No,” and the columns are labelled “Outcome” with categories “Yes” and “No.” The four cells are labelled A (Predictor Yes, Outcome Yes), B (Predictor Yes, Outcome No), C (Predictor No, Outcome Yes), and D (Predictor No, Outcome No). In the bottom-right corner, the odds ratio formula is shown as OR = (A × D) / (B × C).]
The results from the logistic binomial regression models are presented as odds ratios (OR) with 95% confidence intervals (CI). These estimates describe the strength and direction of the association between each variable and the odds of an outcome occurring (e.g., crash or infringement).
· OR = 1.00: No difference in odds between the variable level and the reference level (i.e., the variable has no effect).
· OR > 1.00: Higher odds of the outcome occurring in the variable level compared to the reference level.
· OR < 1.00: Lower odds of the outcome occurring in the variable level compared to the reference level.
Examples:
· An OR of 1.25 means the odds of the outcome are 25% higher in the variable level than in the reference level.
→ (1.25 − 1.00) × 100 = +25%
· An OR of 0.80 means the odds of the outcome are 20% lower in the variable level than in the reference level.
→ (1.00 − 0.80) × 100 = −20%
CI interpretation:
The 95% confidence interval provides a range of values within which the true odds ratio is likely to lie, with 95% confidence.
· If the CI includes 1.00, the result is not statistically significant at the 5% level (p ≥ 0.05).
· If the CI does not include 1.00, the result is statistically significant (p < 0.05).
[bookmark: _Toc194931663][bookmark: _Toc208781027]Interpretation of Relative Risks and Confidence Intervals
The results from the logistic Poisson regression models are presented as relative risks (RR) with 95% confidence intervals. These estimates describe how much more or less likely the outcome is to occur in one group compared to a reference group.
· RR = 1.00: No difference in risk between variable and reference level (i.e., the variable/expose has no effect on the outcome).
· RR > 1.00: Increased risk of the outcome in the variable level compared to reference level.
· RR < 1.00: Decreased risk of the outcome in the variable level compared to reference level.
Examples:
· An RR of 1.30 means the risk of having the outcome is 30% higher in the variable level compared to reference level.
· An RR of 0.75 means the risk of having the outcome is 25% lower in the variable level compared to reference level. 
CI interpretation:
The 95% confidence interval provides a range where the true RR is likely to lie, with 95% confidence.
· If the CI includes 1.00, the result is not statistically significant at the 5% level (p ≥ 0.05).
· If the CI does not include 1.00, the result is statistically significant (p < 0.05).
Only variables with p-values less than 0.05 were considered statistically significant and are interpreted accordingly in the Results sections.

[bookmark: _Toc208781028]5.2	Summary intervention analyses
The next sections of the results present the results of the intervention effects analysis for each licence level considering each of the outcomes of interest. Estimates are controlled for time based changes on the open licence comparison group which represents the effects of non-GLS related factors on the outcomes being measured. Each table presents the odds ratios estimated for each factor assessed against each outcome. Estimates shaded in red are those with an odds ratio statistically significantly greater than one (an estimated increase in risk associated with the factor) at the 5% level of significance. Conversely, those estimates shaded in blue are those that are statistically significantly less than one (estimated reduced risk of outcome associated with the factor). Estimated intervention effects at the point of introduction of each change in the GLS being studied are highlighted in the dark bordered box in the table. Full results from the modelling and individual comments on the analysis can be found in Appendix A. For reference: intervention 1 is the electronic logbook, intervention 2 is PrepL, intervention 3 is PrepL-S and intervention 4 is the HPT timing change. Crash outcome results are summarised in Table 6 whilst infringement outcome results are summarised in Table 7. 
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	Category
	Reference
	Crash probability
(Odds ratio)
L
	Crash probability (Odds ratio)
P1 first 6 months
	Crash probability
(Odds ratio)
P1 second 6 months
	Crash probability
(Odds ratio)
P2 1 year
	Severe crash probability (Odds ratio)
L
	Severe crash probability (Odds ratio)
P1 first 6 months
	Severe crash probability (Odds ratio)
P1 second 6 months
	Severe crash probability (Odds ratio)
P2 1 year
	Crash number (RR)L
	Crash number (RR)
P1 first 6 months
	Crash number (RR)
P1 second 6 months
	Crash number (RR)
P2 1 year

	Age
	x
	x+1
	1.06
	0.95
	0.96
	0.98
	1.07
	0.95
	0.97
	0.99
	1.06
	0.95
	0.97
	0.98

	Gender
	Male
	Female
	1.28
	1.10
	1.12
	1.07
	1.43
	1.20
	1.21
	1.14
	1.28
	1.10
	1.12
	1.07

	MMM
	2
	1
	0.91
	1.06
	1.04
	0.98
	0.99
	1.31
	1.34
	1.18
	0.91
	1.07
	1.04
	0.97

	
	3
	1
	1.01
	1.03
	1.05
	0.97
	1.31
	1.39
	1.30
	1.37
	1.01
	1.04
	1.04
	0.97

	
	4
	1
	1.00
	0.96
	0.94
	0.86
	1.54
	1.27
	1.45
	0.99
	1.00
	0.96
	0.94
	0.86

	
	5
	1
	1.09
	1.15
	1.11
	1.07
	1.30
	1.43
	1.47
	1.47
	1.09
	1.15
	1.11
	1.07

	
	6
	1
	0.98
	0.98
	0.87
	0.81
	1.23
	1.35
	1.45
	1.19
	0.98
	0.99
	0.87
	0.81

	
	7
	1
	0.85
	0.78
	0.73
	0.81
	1.27
	1.09
	1.11
	1.16
	0.85
	0.78
	0.75
	0.80

	Group
	Treatment
	Control
	0.69
	1.83
	1.88
	1.76
	1.01
	2.21
	2.09
	2.14
	0.69
	1.86
	1.91
	1.74

	Time period
	1
	0
	0.91
	0.92
	0.99
	0.95
	0.88
	0.86
	0.89
	0.94
	0.91
	0.92
	0.99
	0.95

	
	2
	0
	0.93
	0.75
	0.77
	0.78
	0.97
	0.83
	0.75
	0.74
	0.93
	0.74
	0.77
	0.78

	
	3
	0
	0.82
	0.86
	0.87
	0.91
	0.75
	1.07
	1.03
	1.03
	0.83
	0.85
	0.86
	0.91

	
	4
	0
	NA
	0.72
	0.94
	0.91
	NA
	0.70
	1.13
	1.11
	NA
	0.72
	0.94
	0.92

	Group* Time period
	Treatment group at Time point 1
	Control group at Time point 1
	0.89
	0.87
	0.88
	0.98
	1.06
	1.00
	1.16
	1.08
	0.89
	0.87
	0.88
	0.97

	
	Treatment group at Time point 2
	Control group at Time point 2
	0.92
	1.21
	1.13
	1.12
	0.93
	1.41
	1.26
	1.37
	0.94
	1.22
	1.13
	1.12

	
	Treatment group at Time point 3
	Control group at Time point 3
	1.03
	0.99
	0.95
	0.91
	1.08
	1.02
	0.89
	0.90
	1.04
	0.99
	0.95
	0.91

	
	Treatment group at Time point 4
	Control group at Time point 4
	NA
	1.09
	0.60
	0.65
	NA
	1.28
	0.58
	0.66
	NA
	1.08
	0.60
	0.65


[bookmark: _Ref208746421][bookmark: _Toc208781082]Table 6	Intervention analysis results summary – Crash outcomes.
Note: those numbers cannot be compared across groups as not the same reference group used. Table 6 has been adapted by from its original format provided by Monash University Accident Research Centre (MUARC) to improve accessibility. While the content remains unchanged, the formatting may differ from the original version to ensure compliance with accessibility standards.

	
	Category
	Reference
	Infringement probability (Odds ratio)
L
	Infringement probability (Odds ratio)
P1 first 6 months
	Infringement probability (Odds ratio)
P1 second 6 months
	Infringement probability (Odds ratio)
P2 1 year
	Severe infringement probability (Odds ratio)
L
	Severe infringement probability (Odds ratio)
P1 first 6 months
	Severe infringement probability (Odds ratio)
P1 second 6 months
	Severe infringement probability (Odds ratio)
P2 1 year
	Severe infringement probability (Odds ratio)
L
	Severe infringement probability (Odds ratio)
P1 first 6 months
	Severe infringement probability (Odds ratio)
P1 second 6 months
	Severe infringement probability (Odds ratio)
P2 1 year

	Age
	x
	x+1
	1.16
	0.93
	0.93
	0.93
	1.19
	0.92
	0.91
	0.91
	1.16
	0.94
	0.94
	0.96

	Gender
	Male
	Female
	1.68
	1.85
	1.75
	1.67
	1.87
	2.16
	2.02
	1.93
	1.74
	1.87
	1.76
	1.64

	MMM
	2
	1
	0.88
	0.99
	0.98
	0.94
	0.99
	1.06
	1.05
	1.04
	0.90
	0.99
	0.97
	0.93

	
	3
	1
	0.85
	1.01
	0.97
	0.93
	1.09
	1.20
	1.18
	1.17
	0.86
	1.02
	0.97
	0.92

	
	4
	1
	0.86
	1.05
	1.00
	0.96
	1.18
	1.26
	1.26
	1.28
	0.90
	1.05
	0.99
	0.95

	
	5
	1
	0.91
	0.98
	1.00
	1.00
	1.10
	1.11
	1.19
	1.23
	0.91
	0.97
	0.99
	0.98

	
	6
	1
	0.87
	0.91
	0.93
	0.92
	1.18
	1.13
	1.19
	1.30
	0.94
	0.92
	0.95
	0.93

	
	7
	1
	0.93
	0.84
	0.88
	0.82
	1.14
	1.05
	1.15
	1.14
	1.05
	0.85
	0.89
	0.83

	Group
	Treatment
	Control
	0.69
	0.49
	0.50
	0.52
	0.68
	0.40
	0.36
	0.34
	1.20
	0.57
	0.61
	0.69

	Time period
	1
	0
	1.01
	1.00
	0.97
	0.99
	0.70
	0.68
	0.67
	0.68
	1.04
	1.03
	0.99
	1.01

	
	2
	0
	0.96
	0.97
	1.00
	0.93
	0.63
	0.61
	0.61
	0.61
	0.99
	1.00
	1.02
	0.97

	
	3
	0
	1.04
	0.99
	0.94
	0.98
	0.63
	0.62
	0.60
	0.65
	1.06
	1.02
	0.96
	1.01

	
	4
	0
	NA
	0.95
	0.85
	0.87
	
	0.84
	0.73
	0.78
	
	0.99
	0.88
	0.91

	Group* Time period
	Treatment group at Time point 1
	Control group at Time point 1
	0.52
	0.80
	0.86
	0.85
	0.80
	1.04
	1.13
	1.09
	0.50
	0.81
	0.88
	0.86

	
	Treatment group at Time point 2
	Control group at Time point 2
	0.51
	0.87
	0.85
	0.87
	0.94
	1.31
	1.21
	1.27
	0.51
	0.90
	0.87
	0.89

	
	Treatment group at Time point 3
	Control group at Time point 3
	0.50
	0.90
	0.89
	0.74
	0.85
	1.26
	1.18
	1.21
	0.48
	0.90
	0.89
	0.76

	
	Treatment group at Time point 4
	Control group at Time point 4
	NA
	0.68
	0.62
	0.70
	NA
	0.81
	0.74
	0.86
	NA
	0.70
	0.62
	0.72


[bookmark: _Ref208746436][bookmark: _Ref208758514][bookmark: _Toc208781083]Table 7	Intervention analysis results summary – Infringement outcomes.
Note: those numbers cannot be compared across groups as not the same reference group used. This table has been adapted by from its original format provided by Monash University Accident Research Centre (MUARC) to improve accessibility. While the content remains unchanged, the formatting may differ from the original version to ensure compliance with accessibility standards.

Whilst the demographic and geographic factors in the model were included to control for confounding effects other than the GLS changes in the analysis, the parameters representing these factors in the model summary tables (top of table outside the highlighted box) show some noteworthy effects as follows.
· Gender: Males of all licensing levels consistently exhibited higher odds of all adverse outcomes (crashes, severe crashes, infringements, and severe infringements) across all study phases.
· Group: Novice drivers generally had poorer crash-related outcomes than open licence holders, with the exception of learners, the later likely due to lower driving exposure and compulsory supervision.
· Age: Older drivers generally had lower risks of crash and infringement outcomes — except for the learner risk analysis, suggesting younger learner drivers were at higher risk of a crash and infringement outcomes.
· Remoteness: Non-metropolitan areas showed consistently higher rates of severe crashes and severe infringements when compared to metropolitan areas. However, they showed similar rates of all crashes and lower rates of general infringing perhaps reflecting lower rates of enforcement in regional areas.

Results of the intervention analysis effects for the novice driver cohort at each license phase are summarised in Table 6 for impacts on crashes and Table 7 for impacts on infringements in the highlighted box. Incremental changes in the odds of crash involvement or injury with the introduction of each key intervention introduced under the GLS as illustrated in Figure 2 	Key changes to Queensland's GLS, July 2007–Present. are measured. Each odds ratio given represents the incremental change in crash or infringement risk with the introduction of each key change. It should be noted that this analysis measures the population level change in risk after GLS component implementation and does not reflect what proportion of the population have been impacted by the intervention (for example, what proportion of novice drivers are using the electronic logbook). As such. The analysis measures the combined impact of the GLS component and its level of uptake. Odds ratios less than one indicate a reduction in risk of the outcome (crash or infringement) whilst values greater than one indicates and increase in risk. Results which represent a statistically significant reduction in population level risk are highlighted in blue. 
Introduction of the electronic learner logbook was associated with a 13% reduction in the odds of a crash in the first 6 months of P1 licensing (95% C.L. 0.01%-25%). A similar reduction was estimated in the number of crashes. The only other notable result in the intervention analysis for crashes was a statistically significant reduction in crashes and serious crashes in late P1 and first year P2 crash and serious crash odds following the change in timing of the HPT. This result should be treated with some caution as the HPT change coincided with the COVID pandemic which may have impacted the measured effect. 
Analogous analysis results are presented in Table 7	Intervention analysis results summary – Infringement outcomes. for the intervention effects of the GLS program on infringements. As for Table 6, statistically significant reductions in odds are highlighted in blue whilst statistically significant increases in odds are highlighted in red. As evident, all the GLS interventions were associated with a significant decrease in the odds and number of novice driver infringements across all study licensing phases of between 11% and 50%. In contrast, statistically significant increases in the odds of serious infringements were associated with introduction of the electronic logbook, PrepL and PrepL-S for both P1 and P2 licence holders. Possible reasons for this are not clear but are worthy of further investigation. 
[bookmark: _Toc208781029]6.	Results: Specific Effects Models
A summary of the analysis results measuring the specific effects of drivers actually completing the changes to the GLS on crash and infringement outcomes are given in Table 8 and Table 9. Full modelling results and specific comments on each can be found in Appendix B. Three separate analysis were undertaken for considering the outcomes crash involvement and infringement receipt. Analysis of serious crashes and infringements have not been reported since the results were generally uninformative due to limited data. The first analysis considered indicators for novice drivers on whether they had completed PrepL, the electronic logbook and new HPT. The second analysis substituted the electronic logbook indicator for a measure of the total hours of learner driving recorded and an indicator of whether a professional instructor had been used. The final analysis substituted the indicator of professional instruction being used for the proportion of total learner hours that were completed with a professional instructor. Since the measures used in the final two analyses required accurate electronic learner logbook data, analysis was restricted to only those novice drivers who had valid learner logbook data. Consequently, the impact of completing PrepL in the final two analyses reflects the impact of PrepL only for those completing the electronic logbook also. The measure of the impact of PrepL is most valid for the first analysis since it includes all novice drivers regardless of having valid electronic learner logbook data. 
Interpretation of the cells in both Table 8 and Table 9 is the same as for the previous summary tables. For the continuous measures (learner logbook hours and proportion of professional instruction) the odds refer to the change in odds of the outcome for one unit change in the measure (1 additional learner logbook hour or 1% additional professional instruction). Blank cells in the table indicate the measure was not considered in the analysis as described.
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	Crash probability (Odds ratio)

	
	 
	 
	 
	Indicators of completing PrepL, the learner e-logbook and new HPT 
	Valid learner logbook users total logbook hours completed and professional instruction indicator
	Valid learner logbook users with professional instruction hours and hour ratio

	
	 
	Category
	Reference
	L
	P1 first 6 months
	P1 second 6 months
	P2 1 year
	P1 first 6 months
	P1 second 6 months
	P2 1 year
	P1 first 6 months
	P1 second 6 months
	P2 1 year

	Demographics
	Age
	x+1
	x
	1.03
	0.93
	0.97
	0.98
	0.94
	1.00
	0.99
	0.94
	1.01
	0.99

	
	Gender
	Male
	Female
	1.50
	1.21
	1.17
	1.09
	1.26
	1.27
	1.22
	1.28
	1.27
	1.23

	
	MMM
	2
	1
	1.13
	1.14
	1.07
	1.04
	1.35
	1.06
	1.11
	1.35
	1.06
	1.11

	
	 
	3
	1
	0.79
	0.99
	1.13
	1.05
	1.28
	1.03
	1.10
	1.28
	1.03
	1.10

	
	 
	4
	1
	0.31
	1.13
	1.14
	0.91
	0.90
	1.13
	0.90
	0.92
	1.14
	0.91

	
	 
	5
	1
	1.43
	1.32
	1.18
	1.14
	1.26
	1.14
	1.29
	1.28
	1.15
	1.30

	
	 
	6
	1
	0.99
	0.53
	0.96
	0.96
	0.59
	1.09
	0.62
	0.62
	1.11
	0.63

	
	 
	7
	1
	0.86
	1.07
	0.86
	0.94
	1.31
	0.34
	0.59
	1.40
	0.35
	0.60

	Prep L
	Prep L
	Yes
	No
	0.75
	0.86
	0.96
	0.84
	0.87
	0.75
	0.82
	0.87
	0.76
	0.82

	E-Logbook
	E-Logbook
	Yes
	No
	
	0.82
	0.87
	0.90
	
	
	
	
	
	

	
	Total logbook hours recorded
	x+1
	x
	
	
	
	
	1.00
	1.01
	1.00
	1.00
	1.01
	1.00

	
	Professional instruction
	Yes
	No
	
	
	
	
	0.77
	0.89
	0.92
	
	
	

	
	Proportion of logbook hours with professional instructor 
	x+1
	x
	
	
	
	
	
	
	
	1.37
	0.77
	1.26

	HPT new
	HPT new
	Yes
	No
	
	0.89
	0.70
	0.90
	
	
	
	
	
	


[bookmark: _Ref208764229][bookmark: _Toc208781084]Table 8	Specific effects results summary - Crashes.
Note: those numbers cannot be compared across groups as not the same reference group used.

	
	
	
	
	Infringement probability (Odds ratio)

	
	 
	 
	 
	Indicators of completing PrepL, the learner e-logbook and new HPT 
	Valid learner logbook users total logbook hours completed and professional instruction indicator
	Valid learner logbook users with professional instruction hours and hour ratio

	
	 
	Category
	Reference
	L
	P1 first 6 months
	P1 second 6 months
	P2 1 year
	P1 first 6 months
	P1 second 6 months
	P2 1 year
	P1 first 6 months
	P1 second 6 months
	P2 1 year

	Demographics
	Age
	x+1
	x
	1.17
	0.97
	0.94
	0.94
	0.96
	0.92
	0.91
	0.97
	0.93
	0.91

	
	Gender
	Male
	Female
	2.68
	2.22
	1.97
	1.84
	2.26
	1.98
	1.83
	2.26
	1.99
	1.84

	
	MMM
	2
	1
	1.02
	1.03
	1.06
	1.04
	1.07
	1.05
	1.06
	1.07
	1.05
	1.06

	
	 
	3
	1
	1.17
	1.15
	1.10
	1.09
	1.16
	1.14
	1.05
	1.16
	1.13
	1.05

	
	 
	4
	1
	1.04
	1.04
	1.11
	1.14
	1.08
	1.01
	1.15
	1.08
	1.02
	1.16

	
	 
	5
	1
	1.29
	1.01
	1.10
	1.13
	1.06
	1.14
	1.20
	1.07
	1.15
	1.20

	
	 
	6
	1
	1.45
	1.04
	1.08
	1.13
	1.01
	1.08
	1.22
	1.02
	1.10
	1.23

	
	 
	7
	1
	1.84
	0.97
	1.01
	1.04
	0.93
	1.05
	0.95
	0.95
	1.08
	0.97

	Prep L
	Prep L
	Yes
	No
	0.66
	0.89
	0.97
	0.95
	0.83
	0.74
	0.85
	0.83
	0.75
	0.85

	E-Logbook
	E-Logbook
	Yes
	No
	
	0.79
	0.82
	0.83
	
	
	
	
	
	

	
	Total logbook hours recorded
	x+1
	x
	
	
	
	
	1.01
	1.001
	1.01
	1.01
	1.01
	1.01

	
	Professional instruction
	Yes
	No
	
	
	
	
	0.91
	0.85
	0.91
	
	
	

	
	Proportion of logbook hours with professional instructor 
	x+1
	x
	
	
	
	
	
	
	
	0.58
	0.59
	0.75

	HPT new
	HPT new
	Yes
	No
	
	0.69
	0.66
	0.75
	
	
	
	
	
	


[bookmark: _Ref208764237][bookmark: _Toc208781085]Table 9	Specific effects results summary - Infringements.
Note: those numbers cannot be compared across groups as not the same reference group used.


Key findings regarding the effects of specific Learner Driver Program components on crash and infringement probability summarised in Table 8 and Table 9 are: 
· PrepL demonstrated protective effects during both the learner and P2 phases for both infringement and crash odds, as well as showing a protective effect during the early P1 phase.
· 25 percent lower learner driver crash risk and 35 percent reduced learner infringement risk for those completing PrepL (95% C.L. 4%-40%)
· Weak evidence of 13 percent reduction in crash risk (95% C.L. -3%-24%) and strong evidence of 17 percent lower infringement risk (95% C.L. 12%-21%) in the first six months of P1 driving for those completing PrepL
· Professional instructor supervision was associated with lower odds of infringements across all provisional phases and was also linked to lower odds of crashing during the early P1 phase (23% reduction in crash odds, 95% C.L. 9%-35%).
· Eighty percent of electronic logbook entries indicated some professional instruction.
· A higher ratio of professional instructor hours relative to total logged hours was consistently associated with lower odds of infringements across all novice driver phases.
· The relationship between total learner hours and crash risk is unclear due to limited variation in the recorded hours completed by the learner population (most recorded just over 100 hours completed) as well as potential truncation of recording learner hours in the app when 100 hours are reached. 
· Notwithstanding the limitations in the logbook data, analysis of the limited data suggested that logged learner hours alone were not protective; in some cases, more hours were associated with higher odds of infringements or crashes. This could suggest that less confident or competent drivers may over-rely on supervisor support, logging more hours, while more confident or competent drivers may log fewer hours, relying less on supervision. Alternatively, it could reflect issues with the quality of self-reported data, as there are no clear guidelines on whether individuals should continue logging hours after meeting the minimum required.
There was difficulty in assessing the impact of HPT timing change on learner driver crash and infringement risk as the change in HPT timing was confounded with the onset of the COVID pandemic.

[bookmark: _Toc208781030]7.	RESULTS: INTERJURISDICTIONAL COMPARISON
The final analysis of the administrative data compared the crash rates per licensed driver between jurisdictions with different learner hours requirements being: Western Australia (50 hours), Queensland (100 hours with concessions for professional lessons), New South Wales (120 hours with concessions for professional lessons and Safe Driver Course completion) and Victoria (120 hours, no concessions). Only Victoria has provisional licensure at 18 years of age with the other jurisdictions allowing provisional licensing at 17.
The general aim of the analysis was to investigate the broad effects of different learner hour requirements on provisional driver crash risk albeit noting that there are other differences in GLS requirements between jurisdictions apart from the learner hours requirement. Due to data limitations in the summary licensing exposure data from each jurisdiction available from the Commonwealth Government, the provisional driving period could not be broken up by year of provisional licensing or licensing phase (P1 vs P2). To control for differences in general road safety performance between jurisdictions, provisional driver crash rates per licensed driver years of exposure were compared to crash rates in open license holders with the measure being presented as a relative crash rate. Figure 7 shows the relative crash rates estimated by crash severity. Table 10 to Table 12 below provide the estimated casualty crash risk for each license type and crash severity for all probationary drivers (P1 and P2) relative to open license holders in the same jurisdiction. 
The results indicate that provisional licence holders are at an increased risk of crashing compared to fully licensed drivers (see also Figure 7). Estimates also highlight that learner drivers demonstrate a much lower risk of crash involvement than both provisional licence holders and fully licensed drivers in all jurisdictions considered likely as a result of lower travel exposure and being supervised by an experienced driver.
[image: Bar chart comparing crash rates across four Australian states (Queensland, New South Wales, Victoria, and Western Australia) for fatal, serious casualty, all casualty, and all crashes. Western Australia consistently shows the highest rates across all categories, Queensland is moderate, and New South Wales and Victoria have lower and similar values.]
[bookmark: _Ref192502081][bookmark: _Toc208781076]Figure 7: Relative Casualty Crash Risk - Provisional vs. Open Licence

[bookmark: _Ref192501498][bookmark: _Toc208781086]Table 10:	Relative Casualty Crash Risk - Provisional vs. Open Licence
	Jurisdiction
	Crash Severity

	
	Fatal
	Serious Casualty
	All Casualty
	All Crashes

	Queensland
	3.163
	3.581
	2.901
	2.901

	New South Wales
	1.438
	1.409
	1.365
	1.435

	Victoria
	1.386
	1.525
	1.527
	1.527

	Western Australia
	7.150
	6.518
	4.374
	4.374



[bookmark: _Toc208781087]Table 11:	Relative Crash Risk - Learner vs. Provisional Licence
	Jurisdiction
	Crash Severity

	
	Fatal
	Serious Casualty
	All Casualty
	All Crashes

	Queensland
	0.201
	0.137
	0.124
	0.124

	New South Wales
	0.051
	0.031
	0.030
	0.030

	Victoria
	0.025
	0.024
	0.023
	0.023

	Western Australia
	0.069
	0.060
	0.056
	0.056



[bookmark: _Ref192501514][bookmark: _Toc208781088]Table 12:	Relative Crash Risk - Learner vs. Open Licence
	Jurisdiction
	Crash Severity

	
	Fatal
	Serious Casualty
	All Casualty
	All Crashes

	Queensland
	0.635
	0.490
	0.360
	0.360

	New South Wales
	0.074
	0.043
	0.041
	0.043

	Victoria
	0.035
	0.036
	0.035
	0.035

	Western Australia
	0.496
	0.390
	0.245
	0.245



Figure 7 shows a strong association between required hours of learner driving and provisional driver crash risk with WA rates being 4-6 times higher than those in Victoria and NSW. Queensland sits in the middle of these extremes. Rates in Victoria and NSW are similar despite NSW having younger provisional licensure age than Victoria and some available concessions on required hours.
Tables 7 and 8 provide estimated relative crash risk for learners versus P1 drivers and learners versus open licensed drivers and crash severity to investigate whether additional required hours of learning increases or decreases learner driver crash risk. Despite having more hours of required learner driving experience and hence potentially higher driving exposure, learner driver crash rates per licensed driver were uniformly lower in Victoria and NSW compared to Queensland and WA suggesting higher learner hour requirements are associated with reduced learner crash risk per license year. 

[bookmark: _Toc208781031]8.	Discussion and Conclusions
[bookmark: _Toc208781032]8.1	 Summary and interpretation of key findings
Since the implementation of the new GLS in 2007, both crash and severe infringement rates have shown an overall decline, which highlights that the new GLS can help reduce young driver crash and severe infringement risks. However, it is important to acknowledge that other factors, such as general improvements in road safety, are likely to have also contributed to these declines. Crash and severe infringement rates among open licence holders have decreased slightly across years. In contrast, provisional drivers showed more substantial reductions, suggesting that targeted interventions for provisional drivers are having a meaningful impact.
Overall, the findings are consistent with previous research, which highlights that novice drivers in provisional phases are at greater risk of adverse road safety outcomes such as crashes compared to open licence holders. Learner driver crash risk remains low showing the benefits of limited exposure and supervision. One particularly important finding from the general trends analysis is the high crash risk of first year P2 novice drivers in Queensland. Based on having additional experience, it would be expected that P2 crash risk should be lower than P1 crash risk, consistent with the finding that later P1 crash risk was less than earlier P1 crash risk, with risk normalising towards the open licence phase. P2 infringement rates were also found to be the highest of all licencing phases, corroborating the crash rate findings. That P2 crash and infringement risk was identified as higher than all other licence phases studied warrants further research. High rates of infringements suggest that P2 behaviour and compliance appears to be a problem leading to high crash risk. One option to address this might be countermeasures such as more significant penalties for infringing for P2 drivers which might encourage improved behaviour.
A primary focus of this analysis was to identify the impact of learner driver experience hours on novice driver crash risk. Due to limitations in the data collected from the electronic learner logbook system, where drivers are not required to keep records past achieving the required hours (it would be preferable to keep records, right up to the time of license test), there was limited variation in recorded hours. This meant that analysis was unable to find a definitive relationship between hours of learner experience and crash risk. Absence of establishing this relationship meant that optimum hours of learning could not be determined. The interjurisdictional analysis was a more powerful demonstration of the potential impact of reduced learner hours with Queensland probationary drivers, after 100 hours of required experience having significantly higher crash rates than drivers in Victoria or NSW where 120 hours is required, but less than WA where only 50 hours is required. This result suggests that reducing the number of required learner hours may lead to higher crash risk among probationary drivers albeit noting that there are other differences in the GLS requirements between jurisdictions and some available concessions on required hours in NSW.
One factor that came out clearly from the analysis was the benefit of professional supervised driving instruction during the learner phase. Professional instructor supervision was associated with lower odds of infringements across all provisional phases and was also linked to lower odds of crashing during the early P1 phase (23% reduction in crash odds, 95% C.L. 9%-35%). Encouragingly, eighty percent of available electronic logbook entries indicated some professional instruction. In addition, a higher ratio of professional instructor hours relative to total logged hours was consistently associated with lower odds of infringements across all novice driver phases. This reinforces the idea that structured, expert guidance during the learner phase provides lasting benefits that persist into unsupervised driving. Importantly, the proportion of professional instruction provided a more nuanced and sensitive measure of instructional exposure than a simple use/no-use indicator, suggesting that the depth of trainer involvement plays a significant role in shaping safer driving behaviours. Again, it was not possible to determine the optimal proportion of professional instruction from the analysis which would require further research to determine once limitations with the electronic logbook data suggested below have been rectified. The effects of professional instructor involvement on crash outcomes appear to diminish after the first six months of the P1 phase which is expected given drivers then have independent experience. A final limitation was the inability to identify those that had been granted exemptions from the 100 hours of learner driver experience to assess whether this had an impact on risk.
Quantitative findings also suggest that the other GLS enhancements studied, especially PrepL and potentially the revised HPT, contributed to reduced crash and infringement risks. Analysis results for PrepL appeared particularly encouraging for reducing probationary driver crash risk. PrepL demonstrated protective effects during both the learner and P2 phases for both infringement and crash odds, as well as showing a protective effect during the early P1 phase. A 25 percent lower learner driver crash risk and 35 percent reduced learner infringement risk was estimated for those completing PrepL (95% C.L. 4%-40%). There was also weak evidence of 13 percent reduction in crash risk (95% C.L. -3%-24%) and strong evidence of 17 percent lower infringement risk (95% C.L. 12%-21%) in the first six months of P1 driving for those completing PrepL. 
Of the other specific GLS changes studied, moving the HPT showed some suggestion of benefit. However, this result needs to be treated with some caution due to the implementation timing of the change occurring during the COVID pandemic. The broader study of GLS changes has identified a range of other problems with the HPT further reinforcing the need for caution around this result. Impacts of PrepL-S were also difficult to measure given it was not possible to relate PrepL-S completion by novice driver supervisors to specific novice drivers being supervised along with the limit uptake of PrepL-S amongst supervisors.
Assessment of the population level effects of introducing the GLS changes showed introduction of the electronic learner logbook was associated with a 13% reduction in the odds of a crash in the first 6 months of P1 licensing (95% C.L. 0.01%-25%). A similar reduction was estimated in the number of crashes. The only other notable result in the intervention analysis for crashes was a statistically significant reduction in crashes and serious crashes in late P1 and first year P2 crash and serious crash odds following the change in timing of the HPT. As noted, this result should be treated with some caution as the HPT change coincided with the COVID pandemic which may have impacted the measured effect. All the GLS interventions were associated with a significant decrease in the odds and number of novice driver infringements across all study licensing phases of between 11% and 50%. In contrast, statistically significant increases in the odds of serious infringements were associated with introduction of the electronic logbook, PrepL and PrepL-S for both P1 and P2 licence holders. Possible reasons for this are not clear but are worthy of further investigation. 
It is likely that population level effects will increase over time beyond the intervention effects measured in this study as more novice drivers take up PrepL and use of the electronic learner logbook, both of which were very high towards the end of the study period. Increase in uptake of PrepL-S may also prove beneficial to achieving population level effects in the future. Given the HPT is required for all drivers, any impacts of this component on cash and infringement risk are unlikely to change without further changes to the HPT content or delivery. 
In summary, analysis has shown positive benefits of the changes to the Queensland GLS assessed in this study in reducing crash and infringement risk. Introduction of PrepL and the electronic learner logbook were estimated to have the have the greatest benefit. The impacts of PrepL-S and the change in timing of the HPT are less certain. Unexpectedly high crash risks associated with P2 drivers in their first year needs urgent investigation and intervention. 
[bookmark: _Toc208781033]8.2	 COVID-19 Impact on GLS Outcomes
The COVID-19 pandemic introduced substantial and unique challenges in evaluating the effectiveness of the Graduated Licensing System (GLS). Pandemic-related disruptions likely altered licensing timelines, training opportunities, and driving exposure, thereby potentially confounding observed trends in crash and infringement outcomes.
· Two key GLS components—PrepL-S (introduced in October 2019) and the new HPT (introduced in March 2021)—were implemented near or during the pandemic, making it difficult to isolate their standalone effects from broader pandemic-related influences.
· Public fear, lockdowns, and travel restrictions during 2020–2021 significantly reduced overall road use and likely delayed progression through licensing phases.
· Many novice drivers in the P1 and P2 stages during peak lockdown periods are likely to have experienced reduced exposure to varied driving conditions, and atypical transitions to independent driving which may have had some bearing on observed risks, particularly on the P2 phase if exposure during P1 licensing during the pandemic was limited.
· These disruptions may partly explain the elevated crash and infringement risks observed in post-pandemic licensing cohorts, as illustrated in Figure 4 and Figure 5, where several data points fall well outside the expected confidence intervals.
As these COVID-era cohorts continue to move through the GLS, ongoing observation will be essential to determine whether these patterns reflect temporary disruptions or signal longer-term shifts in driver behaviour and road safety risks.
[bookmark: _Toc208781034]8.3	 Strengths and limitations of the statistical methodology
Analysis presented in this study has a number of strengths and limitations as follows:
Strengths:
· Large, population-level linked dataset
· Segmented modelling by licence phase
· Adjustment for key confounders including age, gender, remoteness and road safety programs other than the GLS (through use of a control group)
Limitations:
· Logbook data quality concerns (e.g., inflated or implausible entries)
· No validation of driving exposure or on-road behaviour
· HPT and PrepL completion metadata lacked granularity (e.g., number of attempts, duration of completion)
· Less coverage of the P2 phase due to the study end date, particularly for assessing HPT timing change and PrepL-S impacts
· COVID-19 overlap complicates interpretation of temporal effects
· Administrative data not being designed specifically for research purposes with some limited scope in data content and coverage.
This study has several strengths, including the use of a large, population-level dataset, linkage of multiple data sources, and robust statistical modelling adjusting for demographic and geographic factors. Nonetheless, several limitations should be noted:
· Exposure bias: The dataset did not include indicators of actual driving exposure. Individuals with no crashes or infringements may have had little or no time on the road.
· Logbook validation: There was no mechanism to verify the accuracy of logged hours. Implausible entries (e.g., extremely high hour totals or post-licence entries) raise concerns about the reliability of this dataset for some records.
· Time period constraints: Only the first year of the P2 phase was analysed. The limited follow-up window for drivers who obtained their P1 licence after mid-2021 meant that full P2 outcomes were not yet observable by the end of the study period.
· Limited data quality around key interventions: For example, the three-month overlap between the old and new HPT made it difficult to cleanly evaluate the effect of this change through being able to contrast those completing and not completing the test at changed timeframe in different time periods.
· Age-related differences: Older individuals in the novice driver group may inherently have lower crash risk, which could mask or inflate observed intervention effects. Whilst age effects were controlled for generally, it was not possible to examine the interaction between learner and probationary licensing age and the impacts of the GLS changes being studied.
Additionally, the study assumed that the C and CA licence types were equivalent, and it excluded P2 holders who did not progress through a P1 licence—an appropriate decision given the policy focus, but one that potentially narrows generalisability beyond the younger novice cohort albeit noting the GLS requirements change for those over receiving a probationary licence over 25.
[bookmark: _Toc208781035]8.4	Further research
While the results suggest beneficial effects of several GLS components, further research is warranted to validate and extend these findings:
· Post-pandemic follow-up: Many licensing cohorts were affected by COVID-19. A clearer picture of intervention effectiveness may emerge as pandemic-era drivers transition into later licensing stages and more data becomes available.
· Driving exposure: Future studies could consider incorporating more detailed road use data, including where and how learners received supervised instruction as a learner. Differences in learning environments (e.g., urban vs rural) may influence later driving performance, particularly when drivers encounter unfamiliar conditions. 
· Professional supervision use and behaviour: More nuanced information on the frequency and quality of professional driving instruction may help explain the protective effects seen with higher trainer supervision ratios.
· Specific infringement analysis: A deeper look into specific offence types such as speeding, may reveal distinct behavioural patterns and their association with crash risk.
· Policy coverage: Evaluation of exemption records and dual-mode logbook use (electronic and physical) would provide a more complete picture of compliance and experience.
· Inclusion of other data sources: Supplementing crash data with sources such as insurance claims may help capture unreported incidents and provide a more accurate picture of actual driving exposure and minor crash involvement.
Moreover, while age, gender, and geographic factors were considered in this analysis, several other potential confounding factors were not accounted for due to the limitations of the available administrative data. For instance, socioeconomic status could influence access to resources like driving schools or safer vehicles, both of which may impact crash rates and adherence to road rules. Similarly, vehicle type and safety features could have a significant effect on crash severity. Factors such as driver attitudes toward risk, peer influence, and exposure to risky driving situations are not captured in the administrative data but could contribute substantially to the observed outcomes. These unmeasured confounders highlight the need for future studies that integrate more comprehensive data sources, such as behavioural data, vehicle information, or socioeconomic factors, if possible, to provide a fuller understanding of the factors influencing crash and infringement outcomes.
It is also important to recognize that GLS interventions may not be the sole contributors to the observed reductions in crash and infringement rates. Other road safety initiatives, such as national campaigns, local enforcement strategies, and educational outreach programs, could have played a role in enhancing driver safety among novice drivers. Whilst the use of a control group in the analysis goes some way to alleviating this bias, it assumes that the impact of these programs on novice drivers is the same as for more experienced drivers. The concurrent introduction of stricter road safety regulations or public health campaigns targeting youth could have contributed to shifting attitudes toward safe driving practices in novices more so than experienced drivers, thereby complementing the effects of the GLS. While this study primarily focuses on the GLS, the interplay of these various programs warrants further investigation to better understand their collective impact.
Additionally, this study did not examine potential relationships between the different outcomes studied—such as crashes and severe infringements- to establish a causal relationship between these. Certain infringement profiles may be associated with an elevated risk of crashing, suggesting the presence of shared underlying behavioural patterns. Future research could explore these connections to better understand risk profiles among novice drivers.
Lastly, to further strengthen findings, analysis across the full P2 phase is highly recommended, particularly noting the high risks identified in first year P2 drivers. This will ensure that the full range of driver experiences and risks is accounted for, providing a more accurate assessment of the GLS’s long-term effects.
[bookmark: _Toc208781036]8.5	 Data collection and data improvements
This study benefited from access to extensive administrative datasets; however, several data quality and completeness issues were identified that should be addressed in future evaluations to enhance the validity and interpretability of findings.
Logbook Data Quality
The electronic learner logbook data presented multiple challenges:
· Some entries included implausible values, such as a single driving session reporting an excessive number of hours or odometer readings exceeding 999,999, despite standard odometer formats being six digits.
· There were instances where the total logged hours were below the required 100 or 80 hours (for those with 10 hours of professional instruction) yet the individual had still progressed to a provisional licence. It was not possible to assess if the requirements of supervised driving had been met.
· Logbook entries were recorded on dates after the driver had already obtained their P1 licence, suggesting possible retrospective or erroneous entries.
· There was no clear validation mechanism to identify whether entries had been artificially inflated or backdated.
· Currently, there is no information about drivers who used physical logbooks. It was assumed that individuals missing from the electronic logbook dataset used a physical version, but hybrid use (electronic plus physical) cannot be ruled out. In such cases, cumulative entries may appear as a single large log event in the electronic dataset or this might explain the under recording of hours in the electronic logbook.
· Exemptions data were not available, making it unclear which drivers were exempted from specific GLS components and for what reasons.
To ensure better data quality in future studies, the development of business rules for automated logbook entry validation is strongly recommended. These rules should flag implausible entries (e.g., excessive session durations, inconsistent date sequences, incomplete required hours) and verify odometer logic across entries.
PrepL and HPT Data Issues
Several limitations were observed in the PrepL dataset:
· Multiple completion records for the same individual were present, with no documentation of the reason or differentiation between multiple attempts and re-certification.
· The number of failed attempts before a successful pass was not recorded.
· There was no distinction between residential and business account usage, and it is unclear whether some multiple completions occurred through business-managed group access.
· PrepL-S data were unusable at the individual level due to the absence of recorded indication of actual course completion (e.g., whether the content was watched or completed).
· PrepL-S records could not be linked to the learner drivers they supervised, limiting the ability to assess supervisory impact.
Similarly, the HPT data lacked a specific identifier to distinguish between the old and new versions of the test. Currently, the completion date was used as a proxy, which may introduce misclassification, particularly during the short transition window between the two versions.
Infringement Data Challenges
The infringement dataset was also affected by several data limitations:
· Many offence descriptions were recorded as free text or under codes that changed over time, complicating consistent categorisation.
· Fine amounts and penalty thresholds evolved over the study period, requiring assumptions for severity classifications (e.g., using a threshold of $161.30 for defining a severe fine).
· There were difficulties in distinguishing court-imposed infringements or interpreting demerit point reductions due to variability in formatting and inconsistent recording practices.
Future improvements in infringement data would benefit from:
· Standardised coding across time for offence types and severity
· Consistent recording of demerit points and fine amounts
· Structured metadata indicating whether an infringement was finalised in court or subject to appeal
Demographic and Licence Data Gaps
· A small number of records contained clearly invalid postcodes (e.g., values less than 1), which may reflect data entry errors or placeholder values.
· No data were available to determine whether an address was residential or business, which could affect assumptions about typical driving patterns and exposure.
· Inconsistencies in licensing progression were noted — for example, some individuals transitioned from a C to a CA licence, a pathway that should technically occur only in reverse. For the purpose of this study, C and CA were considered equivalent to ensure consistency.
· Potential concerns exist regarding the accuracy of licence expiry date records. The number of drivers recorded as entering their second six months on a P1 licence between October 2021 and August 2023 was notably lower than expected. A return to typical numbers was observed from September 2023 onward. It is assumed that P1 drivers who should have been in their second six months during the low-record period were present, but not correctly captured due to data issues.
Missing Data on Exemptions and Driving Exposure
· No records were available on licence exemptions or how many hours of driving were exempted from the logbook requirement. The proportion of drivers who received exemptions — and whether they differed systematically in crash or infringement risk — remains unknown.
· There was no indicator for whether a person had actually been driving (e.g., through insurance, odometer data, or telematics), meaning that some individuals may have had no crashes or infringements simply due to lack of exposure.
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[bookmark: _Toc208781038]APPENDIX 1: Detailed Intervention Analysis Results
This appendix gives the detailed outcomes for each statistical model used to estimate the intervention impacts of the changes in the GLS being considered in this evaluation. Interpretation of the odds ratios is described in the main body of the report. Key results of each analysis estimating the intervention effects of each key GLS change are highlighted in the bold boxes on each table. The remaining parameter estimates are control parameters included in the analysis to correct for any time-based effects of other factors influencing crash risk.
[bookmark: _Toc208781039]A1.1	 Learner Licence Holders
[bookmark: _Toc208781040]A1.1.1	Crash and number of crashes outcome
Table A1.1 presents the modelling results for the intervention effects of the various GLS changes on learner driver crash risk. It shows the general effect of age, gender and level of urbanisation (MMM) on crash risk as well as the pre-intervention difference between learner and open licence holder crash risk (Group). The time period variable (Time Period) measures changes in the control group at the intervention points whilst the interaction variables (Group * Time Period) measures the relative change in the learner crash risk compared to the control group as a result of each intervention. Intervention points considered for learners are e-logbook (Time Period 1), PrepL (Time Period 2) and PrepL-S (Time Period 3). The interaction odds for each time period measure the effective impact of each intervention on learner driver crash risk, 
[bookmark: _Ref208780059][bookmark: _Toc208781089]Table 13	Probability of having a crash as a first-year learner compared to open driver licence holders aged 30-31.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	1.06
	1.04
	1.07
	≤ 0.001***

	Gender
	Male
	Female
	1.28
	1.21
	1.36
	≤ 0.001***

	MMM
	2
	1
	0.91
	0.84
	0.99
	0.022*

	
	3
	1
	1.01
	0.84
	1.20
	0.912

	
	4
	1
	1.00
	0.78
	1.25
	0.979

	
	5
	1
	1.09
	0.99
	1.20
	0.088

	
	6
	1
	0.98
	0.75
	1.26
	0.908

	
	7
	1
	0.85
	0.60
	1.17
	0.349

	Group
	Learner
	Open
	0.69
	0.56
	0.83
	≤ 0.001***

	Time period
	1
	0
	0.91
	0.82
	1.00
	0.046*

	
	2
	0
	0.93
	0.80
	1.07
	0.326

	
	3
	0
	0.82
	0.71
	0.93
	0.003**

	Group* Time period
	Group L at Time period 1
	Group O at Time period 0
	0.89
	0.75
	1.06
	0.187

	
	Group L at Time period 2
	Group O at Time period 0
	0.92
	0.71
	1.20
	0.559

	
	Group L at Time period 3
	Group O at Time period 0
	1.03
	0.83
	1.28
	0.769



Table 13 shows that a one-year increase in age was associated with a 6% increase in the odds of crashing within the one-year period. This was calculated by subtracting 1 from the odds ratio (OR = 1.06; 1.06 – 1 = 0.06 = 6%). The estimated increase lies between 4% and 7% (95% CI: 1.04 to 1.07), after adjusting for all other variables in the model (p ≤ 0.001).
Males had 28% higher odds of being involved in a crash during their one year driving journey compared to females. This was calculated by subtracting 1 from the odds ratio (OR = 1.28), corresponding to a 28% increase in odds. The estimated increase lies between 21% and 36% (95% CI: 1.21 to 1.36), after adjusting for all other covariates (p ≤ 0.001).
Drivers residing in MM2 (regional centres) had approximately 9% lower odds of experiencing a crash compared to those in MM1 (metropolitan areas), with an odds ratio of 0.91 (1 – 0.91 = 0.09). The estimated reduction in odds lies between 1% and 16% (95% CI: 0.84 to 0.99; p = 0.022). No statistically significant differences were observed for other remoteness categories.
Overall, learners had significantly lower odds of experiencing a crash compared to open licence holders aged 30–31 in the pre intervention period, with an odds ratio of 0.69. This represents a 31% reduction in odds (1 – 0.69 = 0.31), with the reduction estimated to lie between 17% and 44% (95% CI: 0.56–0.83; p ≤ 0.001). This finding aligns with expectations that supervised driving during the learner phase is associated with a lower risk of crash involvement relative to open licence drivers.
Compared to the baseline period (Time Period 0, before any GLS policy changes), drivers in Time Period 3 (after the implementation of the electronic logbook, PrepL, and PrepL-S) had significantly lower crash odds (OR = 0.82; p = 0.003). However, the Group × Time Period interaction terms were not statistically significant, indicating no additional reduction in crash risk specific to the learner group beyond the general population trend across these policy periods. In other words, the analysis found no intervention effects of the introduction of the e-logbook, PrepL or PrepL-S on learner driver crash risk.
Table 14 presents analogous information for the analysis of intervention effects of introducing the electronic logbook, PrepL, and PrepL-S on the number of crashes in which learner drivers were involved. Interpretation of the information in Table 14 is the same as for Table 13 albeit the outcome measures are relative risks (RR) rather than odds of the outcome.


[bookmark: _Ref208780098][bookmark: _Toc208781090]Table 14	Number of crashes in first year learner experience compared to open driver licences holders aged 30-31.
	
	Category
	Reference
	RR
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	1.06
	1.04
	1.07
	≤ 0.001***

	Gender
	Male
	Female
	1.28
	1.21
	1.36
	≤ 0.001***

	MMM
	2
	1
	0.91
	0.84
	0.98
	0.019*

	
	3
	1
	1.01
	0.84
	1.19
	0.928

	
	4
	1
	1.00
	0.79
	1.25
	0.992

	
	5
	1
	1.09
	0.99
	1.20
	0.076

	
	6
	1
	0.98
	0.75
	1.25
	0.852

	
	7
	1
	0.85
	0.60
	1.16
	0.322

	Group
	Learner
	Open
	0.69
	0.57
	0.83
	≤ 0.001***

	Time period
	1
	0
	0.91
	0.83
	1.00
	0.059

	
	2
	0
	0.93
	0.79
	1.07
	0.310

	
	3
	0
	0.83
	0.73
	0.95
	0.006**

	Group* Time period
	Group L at Time period 1
	Group O at Time period 0
	0.89
	0.75
	1.05
	0.159

	
	Group L at Time period 2
	Group O at Time period 0
	0.94
	0.72
	1.22
	0.655

	
	Group L at Time period 3
	Group O at Time period 0
	1.04
	0.84
	1.28
	0.751



An increase of one year in starting age was associated with a 6% increase in the expected number of crashes (RR = 1.06; 95% CI: 1.04–1.07; p ≤ 0.001). This means that, holding all other variables constant, individuals who begin driving at age 19 are expected to have 6% more crashes than those who begin at age 18. For example, if 100 crashes are observed among 18-year-olds within one year of follow-up, approximately 106 crashes would be expected among 19-year-olds.
Compared to females, males had a 28% higher expected number of crashes (RR = 1.28; 95% CI: 1.21–1.36; p ≤ 0.001). This suggests that, after adjusting for other covariates, the number of crashes among males was estimated to be 28% higher than among females.
Drivers residing in regional centres (MM2) had a 9% lower expected number of crashes compared to those in metropolitan areas (MM1) (RR = 0.91; 95% CI: 0.84–0.98; p = 0.019). This indicates a statistically significant reduction in crash counts for MM2 residents, after accounting for other variables in the model. No significant differences were observed for other remoteness categories.
Learners had a significantly lower expected number of crashes compared to open licence holders aged 30–31, with a relative risk of 0.69 (95% CI: 0.57–0.83; p ≤ 0.001). This corresponds to a 31% reduction in crash counts, supporting the hypothesis that supervised driving during the learner phase is associated with fewer crash events relative to fully licensed drivers.
All drivers in Time Period 3—following the introduction of the electronic logbook, PrepL, and PrepL-S—also had a significantly lower expected number of crashes compared to those in the baseline period (Time Period 0, before any GLS enhancements), with an RR of 0.83 (95% CI: 0.73–0.95; p = 0.006). However, the Group × Time Period interaction terms were not statistically significant, suggesting that these reductions reflect broader population-wide trends rather than learner-specific improvements. Again, there is no statistical evidence of an intervention effect of any of the electronic logbook, PrepL, and PrepL-S on leaner driver crash risk.


[bookmark: _Toc208781041]A1.1.2	Severe crash outcome
[bookmark: _Ref197865545][bookmark: _Toc208781091]Table 15	Probability of having a severe crash in first year learner experience compared to open driver licences holders aged 30-31.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	1.07
	1.05
	1.09
	≤ 0.001***

	Gender
	Male
	Female
	1.43
	1.30
	1.57
	≤ 0.001***

	MMM
	2
	1
	0.99
	0.87
	1.13
	0.911

	
	3
	1
	1.31
	1.00
	1.68
	0.039*

	
	4
	1
	1.54
	1.11
	2.08
	0.007**

	
	5
	1
	1.30
	1.12
	1.51
	≤ 0.001**

	
	6
	1
	1.23
	0.82
	1.77
	0.282

	
	7
	1
	1.27
	0.79
	1.92
	0.291

	Group
	Learner
	Open
	1.01
	0.76
	1.32
	0.944

	Time period
	1
	0
	0.88
	0.74
	1.03
	0.127

	
	2
	0
	0.97
	0.75
	1.24
	0.827

	
	3
	0
	0.75
	0.58
	0.94
	0.017*

	Group* Time period
	Group L at Time period 1
	Group O at Time period 0
	1.06
	0.82
	1.38
	0.636

	
	Group L at Time period 2
	Group O at Time period 0
	0.93
	0.62
	1.38
	0.718

	
	Group L at Time period 3
	Group O at Time period 0
	1.08
	0.76
	1.54
	0.648



Table 15 shows that a one-year increase in age was associated with a 7% increase in the odds of experiencing a severe crash (OR = 1.07, 95% CI: 1.05 to 1.09; p ≤ 0.001). This estimate was calculated by subtracting 1 from the odds ratio (1.07 − 1 = 0.07 = 7%).
Within one year, males had 43% higher odds of being involved in a severe crash compared to females (OR = 1.43, 95% CI: 1.30 to 1.57; p ≤ 0.001). This reflects a statistically significant sex-based disparity in crash outcomes (1.43 − 1 = 0.43 = 43%).
Compared to drivers residing in metropolitan areas (MM1), those in MM3 (large rural towns) had significantly higher odds of experiencing a severe crash, with an estimated 31% increase (OR = 1.31, 95% CI: 1.00 to 1.68; p = 0.039). Drivers in MM4 (medium rural towns) had 54% higher odds (OR = 1.54, 95% CI: 1.11 to 2.08; p = 0.007), and those in MM5 (small rural towns) had 30% higher odds (OR = 1.30, 95% CI: 1.12 to 1.51; p ≤ 0.001). These findings indicate an elevated risk of severe crashes in rural areas, particularly in rural towns. No statistically significant differences were observed for other remoteness categories.
There was no significant difference in the odds of experiencing a severe crash between learners and open licence holders aged 30–31 (p = 0.944), suggesting comparable severe crash risk across these groups after adjusting for other covariates.
Relative to the baseline period (Time Period 0, prior to the introduction of any GLS changes), drivers in Time Period 3 (following the implementation of the electronic logbook, PrepL, and PrepL-S) had 25% lower odds of experiencing a severe crash (OR = 0.75, 95% CI: 0.58 to 0.94; p = 0.017). This was calculated by 1 − 0.75 = 0.25. However, the Group × Time Period interaction terms were not statistically significant (all p > 0.05), indicating that these reductions were not specific to any licensing group in this model. Instead, the findings suggest a broader population-level trend toward reduced severe crash risk during this period.


[bookmark: _Toc208781042]A1.1.3	Infringement and number of infringements
[bookmark: _Toc208781092]Table 16	Probability of having an infringement in first year learner experience compared to open driver licences holders aged 30-31.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	1.16
	1.16
	1.17
	≤ 0.001***

	Gender
	Male
	Female
	1.68
	1.66
	1.71
	≤ 0.001***

	MMM
	2
	1
	0.88
	0.86
	0.89
	≤ 0.001***

	
	3
	1
	0.85
	0.81
	0.88
	≤ 0.001***

	
	4
	1
	0.86
	0.82
	0.91
	≤ 0.001***

	
	5
	1
	0.91
	0.89
	0.93
	≤ 0.001***

	
	6
	1
	0.87
	0.82
	0.93
	≤ 0.001***

	
	7
	1
	0.93
	0.86
	0.99
	0.032*

	Group
	Learner
	Open
	0.69
	0.66
	0.72
	≤ 0.001***

	Time period
	1
	0
	1.01
	1.00
	1.03
	0.134

	
	2
	0
	0.96
	0.93
	0.99
	0.008**

	
	3
	0
	1.04
	1.01
	1.06
	0.004**

	Group* Time period
	Group L at Time period 1
	Group O at Time period 0
	0.52
	0.49
	0.54
	≤ 0.001***

	
	Group L at Time period 2
	Group O at Time period 0
	0.51
	0.46
	0.55
	≤ 0.001***

	
	Group L at Time period 3
	Group O at Time period 0
	0.50
	0.47
	0.54
	≤ 0.001***



Older age, male gender, and metropolitan residence were all significantly associated with increased odds of receiving at least one infringement within the first year. Males had notably higher odds than females, and the odds of receiving an infringement increased incrementally with age. Learners had significantly lower odds of receiving an infringement compared to open licence holders, with a 31% reduction observed. In contrast, drivers residing outside of metropolitan areas were associated with significantly lower infringement odds across all non-metropolitan MMM categories.
With respect to time period effects, infringement odds were slightly lower during Period 2 and higher during Period 3 relative to Time Period 0. Notably, the Group × Time Period interaction terms indicated that learners in all post-baseline periods had significantly lower odds of receiving an infringement compared to open licence holders in Period 0. 
Note: Period 2 reflects the introduction of the e-logbook and PrepL. Period 3 reflects the introduction of the e-logbook, PrepL, and PrepL-S.


[bookmark: _Toc208781093]Table 17	Number of infringements in first year learner experience compared to open driver licences holders aged 30-31.
	
	Category
	Reference
	RR
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	1.16
	1.16
	1.16
	≤ 0.001***

	Gender
	Male
	Female
	1.74
	1.72
	1.76
	≤ 0.001***

	MMM
	2
	1
	0.90
	0.88
	0.91
	≤ 0.001***

	
	3
	1
	0.86
	0.83
	0.89
	≤ 0.001***

	
	4
	1
	0.90
	0.86
	0.94
	≤ 0.001***

	
	5
	1
	0.91
	0.89
	0.93
	≤ 0.001***

	
	6
	1
	0.94
	0.90
	0.99
	0.017*

	
	7
	1
	1.05
	0.99
	1.11
	0.077

	Group
	Learner
	Open
	1.20
	1.17
	1.24
	≤ 0.001***

	Time period
	1
	0
	1.04
	1.02
	1.05
	≤ 0.001***

	
	2
	0
	0.99
	0.97
	1.02
	0.565

	
	3
	0
	1.06
	1.04
	1.08
	≤ 0.001***

	Group* Time period
	Group L at Time period 1
	Group O at Time period 0
	0.50
	0.48
	0.52
	≤ 0.001***

	
	Group L at Time period 2
	Group O at Time period 0
	0.51
	0.48
	0.54
	≤ 0.001***

	
	Group L at Time period 3
	Group O at Time period 0
	0.48
	0.45
	0.50
	≤ 0.001***



When examining the number of infringements, the patterns remained consistent. Males and older drivers had significantly higher infringement counts, while learners had a significantly higher expected number of infringements compared to open licence holders. Nonetheless, Group × Time Period interactions revealed that learners across all GLS periods accumulated significantly fewer infringements compared to the reference group, underscoring a persistent learner-phase effect on reduced infringement accumulation.

[bookmark: _Toc208781043]A1.1.4	Severe infringement
[bookmark: _Toc208781094]Table 18	Probability of having a severe infringement in first year learner experience compared to open driver licences holders aged 30-31.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	1.19
	1.19
	1.20
	≤ 0.001***

	Gender
	Male
	Female
	1.87
	1.83
	1.90
	≤ 0.001***

	MMM
	2
	1
	0.99
	0.96
	1.02
	0.42

	
	3
	1
	1.09
	1.02
	1.15
	0.006**

	
	4
	1
	1.18
	1.09
	1.27
	≤ 0.001***

	
	5
	1
	1.10
	1.07
	1.14
	≤ 0.001***

	
	6
	1
	1.18
	1.08
	1.29
	≤ 0.001***

	
	7
	1
	1.14
	1.02
	1.27
	0.014*

	Group
	Learner
	Open
	0.68
	0.63
	0.73
	≤ 0.001***

	Time period
	1
	0
	0.70
	0.68
	0.72
	≤ 0.001***

	
	2
	0
	0.63
	0.60
	0.66
	≤ 0.001***

	
	3
	0
	0.63
	0.61
	0.66
	≤ 0.001***

	Group* Time period
	Group L at Time period 1
	Group O at Time period 0
	0.80
	0.73
	0.88
	≤ 0.001***

	
	Group L at Time period 2
	Group O at Time period 0
	0.94
	0.81
	1.08
	0.406

	
	Group L at Time period 3
	Group O at Time period 0
	0.85
	0.75
	0.95
	0.004**



Older drivers and male drivers were strongly associated with elevated odds of receiving a severe infringement. Several remoteness categories—particularly MM3 (large rural towns) through MM7 (very remote communities)—also showed significantly higher odds, indicating that severe infringements were more common in rural and regional areas.
Learners were significantly less likely to receive a severe infringement compared to open licence holders, with an estimated 32% reduction in odds. All post-GLS reform time periods were associated with lower odds of receiving a severe infringement relative to the baseline period (Time Period 0). Notably, the Group × Time Period interaction terms indicated that learners in Time Period 1 (following the introduction of the electronic logbook) and Time Period 3 (after the implementation of the electronic logbook, PrepL, and PrepL-S) had significantly lower odds of receiving a severe infringement compared to open licence holders in the baseline period. This finding supports the potential effectiveness of GLS reforms in reducing high-risk behaviours during the learner phase.

[bookmark: _Toc208781044]A1.2	 P1 first 6 months vs Open 31-31.5
[bookmark: _Toc208781045]A1.2.1	Crash and number of crashes
[bookmark: _Toc208781095]Table 19	Probability of having a crash during the first six months of the P1 licence phase compared to open licence holders aged 31–31.5 years.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.95
	0.93
	0.96
	≤ 0.001***

	Gender
	Male
	Female
	1.10
	1.05
	1.14
	≤ 0.001***

	MMM
	2
	1
	1.06
	1.01
	1.12
	0.022*

	
	3
	1
	1.03
	0.92
	1.16
	0.580

	
	4
	1
	0.96
	0.81
	1.13
	0.628

	
	5
	1
	1.15
	1.08
	1.22
	≤ 0.001***

	
	6
	1
	0.98
	0.83
	1.16
	0.853

	
	7
	1
	0.78
	0.61
	0.97
	0.033*

	Group
	Group P1 first 6 month
	Open
	1.83
	1.48
	2.25
	≤ 0.001***

	Time period
	1
	0
	0.92
	0.81
	1.04
	0.188

	
	2
	0
	0.75
	0.59
	0.93
	0.011*

	
	3
	0
	0.86
	0.71
	1.02
	0.089

	
	4
	0
	0.72
	0.56
	0.90
	0.006*

	Group* Time period
	Group P1 first 6 month at Time period 1
	Group O at Time period 0
	0.87
	0.75
	1.00
	0.049*

	
	Group P1 first 6 month at Time period 2
	Group O at Time period 0
	1.21
	0.96
	1.56
	0.118

	
	Group P1 first 6 month at Time period 3
	Group O at Time period 0
	0.99
	0.79
	1.24
	0.907

	
	Group P1 first 6 month at Time period 4
	Group O at Time period 0
	1.09
	0.85
	1.41
	0.516



A one-year increase in age at the start of this phase was associated with a 5% reduction in the odds of crashing (OR = 0.95, 95% CI: 0.93 to 0.96; p ≤ 0.001).
Males had 10% higher odds of being involved in a crash compared to females (OR = 1.10, 95% CI: 1.05 to 1.14; p ≤ 0.001).
Drivers living in MM2 (regional centres) and MM5 (small rural towns) had significantly higher crash odds compared to those in MM1 (metropolitan areas) (OR = 1.06 and 1.15, respectively), while those in MM7 (very remote communities) had 22% lower odds (OR = 0.78, 95% CI: 0.61 to 0.97; p = 0.033).
P1 licence holders in the first six months had 83% higher odds of crashing compared to the control group (OR = 1.83, 95% CI: 1.48 to 2.25; p ≤ 0.001).
Time Period 2 and 4 were associated with lower crash odds (OR = 0.75 and 0.72, respectively).
Group × Time Period interaction showed that crash risk for P1 licence holders in Period 1 was 13% lower than for open licence holders in Period 0 (OR = 0.87, p = 0.049), but no other interaction effects were statistically significant.


[bookmark: _Toc208781096]Table 20	Number of crashes during the first six months of the P1 licence phase compared to open licence holders aged 31–31.5 years.
	
	Category
	Reference
	RR
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.95
	0.93
	0.96
	≤ 0.001***

	Gender
	Male
	Female
	1.10
	1.06
	1.14
	≤ 0.001***

	MMM
	2
	1
	1.07
	1.01
	1.12
	0.013*

	
	3
	1
	1.04
	0.92
	1.16
	0.532

	
	4
	1
	0.96
	0.81
	1.12
	0.580

	
	5
	1
	1.15
	1.07
	1.22
	≤ 0.001***

	
	6
	1
	0.99
	0.84
	1.17
	0.932

	
	7
	1
	0.78
	0.61
	0.97
	0.029*

	Group
	Group P1 first 6 month
	Open
	1.86
	1.51
	2.28
	≤ 0.001***

	Time period
	1
	0
	0.92
	0.81
	1.04
	0.193

	
	2
	0
	0.74
	0.59
	0.92
	0.010**

	
	3
	0
	0.85
	0.71
	1.01
	0.079

	
	4
	0
	0.72
	0.57
	0.91
	0.007**

	Group* Time period
	Group P1 first 6 month at Time period 1
	Group O at Time period 0
	0.87
	0.75
	1.00
	0.044*

	
	Group P1 first 6 month at Time period 2
	Group O at Time period 0
	1.22
	0.96
	1.56
	0.109

	
	Group P1 first 6 month at Time period 3
	Group O at Time period 0
	0.99
	0.79
	1.24
	0.932

	
	Group P1 first 6 month at Time period 4
	Group O at Time period 0
	1.08
	0.85
	1.39
	0.563



The analysis of crash counts showed the same significant relationships observed in the crash probability analysis.
Age was associated with a 5% reduction in expected crash counts (RR = 0.95; p ≤ 0.001), while males had 10% more crashes than females.
Drivers from regional centres (MM2) and small rural towns (MM5) had higher crash counts compared to those in metropolitan areas. In contrast, drivers from very remote communities (MM7) had 22% fewer crashes (p = 0.029).
P1 drivers experienced an 86% increase in crash counts compared to the open licence control group (p ≤ 0.001).
Crash counts significantly decreased during Time Periods 2 and 4, aligning with the staged introduction of the electronic logbook, PrepL, PrepL-S, and new HPT.
The only significant interaction was observed for P1 drivers in Period 1, suggesting a possible early benefit from the electronic logbook (RR = 0.87; p = 0.044).


[bookmark: _Toc208781046]A1.2.2	Severe crash
[bookmark: _Toc208781097]Table 21	Probability of having a severe crash during the first six months of the P1 licence phase compared to open licence holders aged 31–31.5 years.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.95
	0.93
	0.98
	≤ 0.001***

	Gender
	Male
	Female
	1.20
	1.12
	1.27
	≤ 0.001***

	MMM
	2
	1
	1.31
	1.21
	1.41
	≤ 0.001***

	
	3
	1
	1.39
	1.17
	1.64
	≤ 0.001***

	
	4
	1
	1.27
	1.00
	1.59
	0.043*

	
	5
	1
	1.43
	1.30
	1.58
	≤ 0.001***

	
	6
	1
	1.35
	1.05
	1.70
	0.014*

	
	7
	1
	1.09
	0.78
	1.48
	0.581

	Group
	Group P1 first 6 month
	Open
	2.21
	1.59
	3.04
	≤ 0.001***

	Time period
	1
	0
	0.86
	0.68
	1.06
	0.166

	
	2
	0
	0.83
	0.56
	1.16
	0.297

	
	3
	0
	1.07
	0.80
	1.40
	0.631

	
	4
	0
	0.70
	0.45
	1.03
	0.084

	Group* Time period
	Group P1 first 6 month at Time period 1
	Group O at Time period 0
	1.00
	0.79
	1.27
	0.971

	
	Group P1 first 6 month at Time period 2
	Group O at Time period 0
	1.41
	0.98
	2.11
	0.078

	
	Group P1 first 6 month at Time period 3
	Group O at Time period 0
	1.02
	0.73
	1.44
	0.890

	
	Group P1 first 6 month at Time period 4
	Group O at Time period 0
	1.28
	0.85
	2.01
	0.257


Odds of a severe crash decreased by 5% per additional year of age (OR = 0.95; p ≤ 0.001).
Males had 20% higher odds of a severe crash compared to females (OR = 1.20; p ≤ 0.001).
Living in rural and regional areas (MM2–MM6) was consistently associated with significantly higher odds of experiencing a severe crash.
P1 first six-month holders had more than twice the odds of a severe crash compared to the control group (OR = 2.21; 95% CI: 1.59–3.04; p ≤ 0.001).
[bookmark: _Toc208781047]A1.2.3	Infringement and number of infringements
[bookmark: _Toc208781098]Table 22	Probability of having an infringement during the first six months of the P1 licence phase compared to open licence holders aged 31–31.5 years.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.93
	0.92
	0.93
	≤ 0.001***

	Gender
	Male
	Female
	1.85
	1.82
	1.87
	≤ 0.001***

	MMM
	2
	1
	0.99
	0.97
	1.00
	0.124

	
	3
	1
	1.01
	0.98
	1.05
	0.417

	
	4
	1
	1.05
	1.01
	1.10
	0.019*

	
	5
	1
	0.98
	0.96
	1.00
	0.025*

	
	6
	1
	0.91
	0.87
	0.96
	≤ 0.001***

	
	7
	1
	0.84
	0.79
	0.89
	≤ 0.001***

	Group
	Group P1 first 6 month
	Open
	0.49
	0.46
	0.53
	≤ 0.001***

	Time period
	1
	0
	1.00
	0.98
	1.03
	0.724

	
	2
	0
	0.97
	0.94
	1.01
	0.168

	
	3
	0
	0.99
	0.96
	1.02
	0.458

	
	4
	0
	0.95
	0.92
	0.99
	0.018*

	Group* Time period
	Group P1 first 6 month at Time period 1
	Group O at Time period 0
	0.80
	0.77
	0.82
	≤ 0.001***

	
	Group P1 first 6 month at Time period 2
	Group O at Time period 0
	0.87
	0.83
	0.92
	≤ 0.001***

	
	Group P1 first 6 month at Time period 3
	Group O at Time period 0
	0.90
	0.85
	0.95
	≤ 0.001***

	
	Group P1 first 6 month at Time period 4
	Group O at Time period 0
	0.68
	0.65
	0.72
	≤ 0.001***


Older age and living in small rural towns, remote communities, or very remote communities (MM 5–7) were significantly associated with lower odds of receiving an infringement within the six-month period. In contrast, male gender and medium rural town residents (MM 4) were associated with higher odds compared to the respective reference groups.
P1 first six-month licence holders had 51% lower odds of receiving an infringement compared to open licence holders aged 31–31.5 years.
Regarding time period effects, infringement odds were slightly lower during Period 4 compared to Period 0. Notably, significant Group × Time Period interaction terms indicated that P1 first six-month licence holders consistently had lower odds of receiving an infringement across all post-baseline periods relative to open licence holders in Period 0.


[bookmark: _Toc208781099]Table 23	Number of infringements during the first six months of the P1 licence phase compared to open licence holders aged 31–31.5 years.
	
	Category
	Reference
	RR
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.94
	0.93
	0.94
	≤ 0.001***

	Gender
	Male
	Female
	1.87
	1.85
	1.88
	≤ 0.001***

	MMM
	2
	1
	0.99
	0.97
	1.00
	0.029*

	
	3
	1
	1.02
	0.99
	1.05
	0.215

	
	4
	1
	1.05
	1.01
	1.09
	0.015*

	
	5
	1
	0.97
	0.95
	0.98
	≤ 0.001***

	
	6
	1
	0.92
	0.88
	0.96
	≤ 0.001***

	
	7
	1
	0.85
	0.81
	0.90
	≤ 0.001***

	Group
	Group P1 first 6 month
	Open
	0.57
	0.54
	0.60
	≤ 0.001***

	Time period
	1
	0
	1.03
	1.00
	1.05
	0.018*

	
	2
	0
	1.00
	0.96
	1.03
	0.819

	
	3
	0
	1.02
	0.99
	1.05
	0.194

	
	4
	0
	0.99
	0.95
	1.02
	0.454

	Group* Time period
	Group P1 first 6 month at Time period 1
	Group O at Time period 0
	0.81
	0.79
	0.83
	≤ 0.001***

	
	Group P1 first 6 month at Time period 2
	Group O at Time period 0
	0.90
	0.86
	0.94
	≤ 0.001***

	
	Group P1 first 6 month at Time period 3
	Group O at Time period 0
	0.90
	0.86
	0.95
	≤ 0.001***

	
	Group P1 first 6 month at Time period 4
	Group O at Time period 0
	0.70
	0.67
	0.73
	≤ 0.001***



When examining the number of infringements, the patterns remained largely consistent. Older drivers and those living in small rural towns, remote communities, or very remote communities (MM5–MM7) continued to experience fewer infringements. Additionally, drivers living in regional centres (MM2) also showed a reduction in the number of infringements. In contrast, male drivers and those living in medium rural towns (MM4) continued to have a higher number of infringements.
Group × Time Period interactions revealed that P1 first six-month drivers consistently accumulated significantly fewer infringements compared to the reference group across all GLS periods. However, drivers in Time Period 1 showed a significantly higher number of infringements.

[bookmark: _Toc208781048]A1.2.4	Severe Infringement
[bookmark: _Toc208781100]Table 24	Probability of having a severe infringement during the first six months of the P1 licence phase compared to open licence holders aged 31–31.5 years.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.92
	0.91
	0.93
	≤ 0.001***

	Gender
	Male
	Female
	2.16
	2.12
	2.20
	≤ 0.001***

	MMM
	2
	1
	1.06
	1.04
	1.08
	≤ 0.001***

	
	3
	1
	1.20
	1.14
	1.26
	≤ 0.001***

	
	4
	1
	1.26
	1.18
	1.34
	≤ 0.001***

	
	5
	1
	1.11
	1.08
	1.15
	≤ 0.001***

	
	6
	1
	1.13
	1.05
	1.21
	≤ 0.001***

	
	7
	1
	1.05
	0.96
	1.14
	0.312

	Group
	Group P1 first 6 month
	Open
	0.40
	0.36
	0.44
	≤ 0.001***

	Time period
	1
	0
	0.68
	0.65
	0.71
	≤ 0.001***

	
	2
	0
	0.61
	0.57
	0.65
	≤ 0.001***

	
	3
	0
	0.62
	0.59
	0.66
	≤ 0.001***

	
	4
	0
	0.84
	0.78
	0.89
	≤ 0.001***

	Group* Time period
	Group P1 first 6 month at Time period 1
	Group O at Time period 0
	1.04
	0.99
	1.09
	0.150

	
	Group P1 first 6 month at Time period 2
	Group O at Time period 0
	1.31
	1.20
	1.42
	≤ 0.001***

	
	Group P1 first 6 month at Time period 3
	Group O at Time period 0
	1.26
	1.15
	1.38
	≤ 0.001***

	
	Group P1 first 6 month at Time period 4
	Group O at Time period 0
	0.81
	0.76
	0.88
	≤ 0.001***



Younger drivers and male drivers were strongly associated with elevated odds of receiving a severe infringement. Most remoteness categories—regional centres and large, medium, and small rural towns, as well as remote communities (MM2–MM6)—showed significantly higher odds, indicating that severe infringements were more common in rural, regional, and remote areas.
P1 drivers in their first six months were significantly less likely to receive a severe infringement compared to open licence holders, with an estimated 60% reduction in odds. All post-GLS reform periods were associated with lower odds of receiving a severe infringement relative to the baseline period (Time Period 0).
Notably, Group × Time Period interaction terms revealed that P1 drivers in Time Period 2 (following the introduction of the electronic logbook and PrepL) and Time Period 3 (after the implementation of the electronic logbook, PrepL, and PrepL-S) had significantly higher odds of receiving a severe infringement compared to open licence holders in the baseline period. In contrast, P1 drivers in the first six months during Time Period 4 (which included the electronic logbook, PrepL, PrepL-S, and the new HPT) showed significantly lower odds of receiving a severe infringement compared to open licence holders in the baseline period.

[bookmark: _Toc208781049]A1.3	 P1 second 6 months vs Open 31.5-32
[bookmark: _Toc208781050]A1.3.1	Crash and number of crashes
[bookmark: _Toc208781101]Table 25	Probability of having a crash during the second six months of the P1 licence phase compared to open licence holders aged 31.5–32 years.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.96
	0.95
	0.98
	≤ 0.001***

	Gender
	Male
	Female
	1.12
	1.07
	1.18
	≤ 0.001***

	MMM
	2
	1
	1.04
	0.98
	1.11
	0.187

	
	3
	1
	1.05
	0.91
	1.21
	0.494

	
	4
	1
	0.94
	0.77
	1.14
	0.550

	
	5
	1
	1.11
	1.02
	1.20
	0.011*

	
	6
	1
	0.87
	0.69
	1.07
	0.201

	
	7
	1
	0.73
	0.54
	0.96
	0.033*

	Group
	Group P1 second 6 month
	Open
	1.88
	1.45
	2.43
	≤ 0.001***

	Time period
	1
	0
	0.99
	0.86
	1.12
	0.834

	
	2
	0
	0.77
	0.60
	0.97
	0.028*

	
	3
	0
	0.87
	0.72
	1.04
	0.126

	
	4
	0
	0.94
	0.76
	1.14
	0.510

	Group* Time period
	Group P1 second 6 month at Time period 1
	Group O at Time period 0
	0.88
	0.76
	1.03
	0.112

	
	Group P1 second 6 month at Time period 2
	Group O at Time period 0
	1.13
	0.87
	1.48
	0.379

	
	Group P1 second 6 month at Time period 3
	Group O at Time period 0
	0.95
	0.73
	1.22
	0.676

	
	Group P1 second 6 month at Time period 4
	Group O at Time period 0
	0.60
	0.48
	0.76
	≤ 0.001***



A one-year increase in age at the start of this phase was associated with significantly reduced odds of crashing, while male drivers had higher odds of being involved in a crash compared to female drivers. Drivers residing in MM5 (small rural towns) had significantly higher crash odds compared to those in MM1 (metropolitan areas), whereas drivers in MM7 (very remote communities) had 27% lower odds of crashing.
P1 second six-month licence holders had 88% higher odds of crashing compared to the control group. Time Period 2 was associated with lower crash odds overall. Notably, the Group × Time Period interaction indicated that crash risk for P1 second six-month licence holders in Period 4 was 40% lower than that for open licence holders in Period 0.

[bookmark: _Toc208781102]Table 26	Number of crashes during the second six months of the P1 licence phase compared to open licence holders aged 31.5–32 years.
	
	Category
	Reference
	RR
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.97
	0.95
	0.98
	≤ 0.001***

	Gender
	Male
	Female
	1.12
	1.07
	1.18
	≤ 0.001***

	MMM
	2
	1
	1.04
	0.98
	1.11
	0.213

	
	3
	1
	1.04
	0.90
	1.20
	0.552

	
	4
	1
	0.94
	0.77
	1.14
	0.574

	
	5
	1
	1.11
	1.03
	1.20
	0.008**

	
	6
	1
	0.87
	0.70
	1.08
	0.218

	
	7
	1
	0.75
	0.55
	0.98
	0.041*

	Group
	Group P1 second 6 month
	Open
	1.91
	1.48
	2.46
	≤ 0.001***

	Time period
	1
	0
	0.99
	0.87
	1.13
	0.905

	
	2
	0
	0.77
	0.60
	0.96
	0.026*

	
	3
	0
	0.86
	0.71
	1.03
	0.115

	
	4
	0
	0.94
	0.77
	1.14
	0.539

	Group* Time period
	Group P1 second 6 month at Time period 1
	Group O at Time period 0
	0.88
	0.76
	1.03
	0.102

	
	Group P1 second 6 month at Time period 2
	Group O at Time period 0
	1.13
	0.87
	1.48
	0.371

	
	Group P1 second 6 month at Time period 3
	Group O at Time period 0
	0.95
	0.73
	1.22
	0.670

	
	Group P1 second 6 month at Time period 4
	Group O at Time period 0
	0.60
	0.48
	0.75
	≤ 0.001***



The analysis of crash counts revealed the same significant relationships as observed in the crash probability analysis.


[bookmark: _Toc208781051]A1.3.2	Severe crash
[bookmark: _Toc208781103]Table 27	Probability of having a severe crash during the second six months of the P1 licence phase compared to open licence holders aged 31.5–32 years.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.97
	0.94
	0.99
	0.019*

	Gender
	Male
	Female
	1.21
	1.12
	1.31
	≤ 0.001***

	MMM
	2
	1
	1.34
	1.22
	1.48
	≤ 0.001***

	
	3
	1
	1.30
	1.04
	1.60
	0.017*

	
	4
	1
	1.45
	1.10
	1.88
	0.007**

	
	5
	1
	1.47
	1.30
	1.65
	0.000

	
	6
	1
	1.45
	1.08
	1.91
	0.010

	
	7
	1
	1.11
	0.74
	1.61
	0.584

	Group
	Group P1 second 6 month
	Open
	2.09
	1.39
	3.12
	≤ 0.001***

	Time period
	1
	0
	0.89
	0.70
	1.12
	0.338

	
	2
	0
	0.75
	0.49
	1.09
	0.154

	
	3
	0
	1.03
	0.76
	1.36
	0.841

	
	4
	0
	1.13
	0.82
	1.53
	0.428

	Group* Time period
	Group P1 second 6 month at Time period 1
	Group O at Time period 0
	1.16
	0.90
	1.51
	0.251

	
	Group P1 second 6 month at Time period 2
	Group O at Time period 0
	1.26
	0.82
	2.00
	0.311

	
	Group P1 second 6 month at Time period 3
	Group O at Time period 0
	0.89
	0.60
	1.32
	0.565

	
	Group P1 second 6 month at Time period 4
	Group O at Time period 0
	0.58
	0.41
	0.83
	0.002**


The odds of a severe crash decreased by 3% for each additional year of age, while males had 21% higher odds compared to females.
Living in rural and regional areas (MM2–MM6) was consistently associated with significantly higher odds of experiencing a severe crash.
P1 second six-month licence holders had more than twice the odds of experiencing a severe crash compared to open licence holders aged 31.5 to 32 years.
Additionally, the Group × Time Period interaction revealed that the severe crash risk for P1 second six-month licence holders in Period 4 was 42% lower than that for open licence holders in Period 0.
[bookmark: _Toc208781052]A1.3.3	Infringement and number of infringements
[bookmark: _Toc208781104]Table 28	Probability of having an infringement during the second six months of the P1 licence phase compared to open licence holders aged 31.5–32 years.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.93
	0.92
	0.93
	≤ 0.001***

	Gender
	Male
	Female
	1.75
	1.73
	1.77
	≤ 0.001***

	MMM
	2
	1
	0.98
	0.96
	0.99
	0.002**

	
	3
	1
	0.97
	0.94
	1.00
	0.085

	
	4
	1
	1.00
	0.95
	1.05
	0.974

	
	5
	1
	1.00
	0.98
	1.02
	0.725

	
	6
	1
	0.93
	0.88
	0.98
	0.004**

	
	7
	1
	0.88
	0.82
	0.93
	≤ 0.001***

	Group
	Group P1 second 6 month
	Open
	0.50
	0.47
	0.54
	≤ 0.001***

	Time period
	1
	0
	0.97
	0.95
	1.00
	0.018*

	
	2
	0
	1.00
	0.96
	1.03
	0.803

	
	3
	0
	0.94
	0.91
	0.97
	≤ 0.001***

	
	4
	0
	0.85
	0.82
	0.88
	≤ 0.001***

	Group* Time period
	Group P1 second 6 month at Time period 1
	Group O at Time period 0
	0.86
	0.84
	0.89
	≤ 0.001***

	
	Group P1 second 6 month at Time period 2
	Group O at Time period 0
	0.85
	0.81
	0.89
	≤ 0.001***

	
	Group P1 second 6 month at Time period 3
	Group O at Time period 0
	0.89
	0.84
	0.94
	≤ 0.001***

	
	Group P1 second 6 month at Time period 4
	Group O at Time period 0
	0.62
	0.59
	0.64
	≤ 0.001***



Older age and living in regional centres, remote communities, or very remote communities (MM2, MM6, MM7) were significantly associated with lower odds of receiving an infringement within the six-month period. In contrast, male gender was associated with higher odds of receiving an infringement compared to females.
P1 second six-month drivers had 50% lower odds of receiving an infringement compared to open licence holders aged 31.5–32 years.
Regarding time period effects, infringement odds were slightly lower during Periods 1, 3, and 4 compared to Period 0. Importantly, significant Group × Time Period interaction terms indicated that P1 second six-month drivers consistently had lower odds of receiving an infringement across all post-baseline periods relative to open licence holders in Period 0.


[bookmark: _Toc208781105]Table 29	Number of infringements during the second six months of the P1 licence phase compared to open licence holders aged 31.5–32 years.
	
	Category
	Reference
	RR
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.94
	0.93
	0.94
	≤ 0.001***

	Gender
	Male
	Female
	1.76
	1.74
	1.78
	≤ 0.001***

	MMM
	2
	1
	0.97
	0.96
	0.98
	≤ 0.001***

	
	3
	1
	0.97
	0.94
	1.00
	0.024*

	
	4
	1
	0.99
	0.95
	1.03
	0.773

	
	5
	1
	0.99
	0.97
	1.01
	0.344

	
	6
	1
	0.95
	0.91
	0.99
	0.029*

	
	7
	1
	0.89
	0.84
	0.94
	≤ 0.001***

	Group
	Group P1 second 6 month
	Open
	0.61
	0.57
	0.65
	≤ 0.001***

	Time period
	1
	0
	0.99
	0.97
	1.01
	0.294

	
	2
	0
	1.02
	0.98
	1.05
	0.323

	
	3
	0
	0.96
	0.93
	0.99
	0.003**

	
	4
	0
	0.88
	0.85
	0.91
	≤ 0.001***

	Group* Time period
	Group P1 second 6 month at Time period 1
	Group O at Time period 0
	0.88
	0.85
	0.90
	≤ 0.001***

	
	Group P1 second 6 month at Time period 2
	Group O at Time period 0
	0.87
	0.83
	0.91
	≤ 0.001***

	
	Group P1 second 6 month at Time period 3
	Group O at Time period 0
	0.89
	0.85
	0.94
	≤ 0.001***

	
	Group P1 second 6 month at Time period 4
	Group O at Time period 0
	0.62
	0.60
	0.65
	≤ 0.001***



When examining the number of infringements, the patterns were largely consistent with those observed in the infringement probability analysis. Older drivers and those living in regional centres, remote communities, or very remote communities (MM2, MM6, MM7) continued to experience fewer infringements. Additionally, drivers residing in large rural towns (MM3) also showed a reduction in the number of infringements. In contrast, male drivers consistently recorded a higher number of infringements.
Regarding time period effects, drivers in Periods 3 and 4 experienced fewer infringements compared to those in Period 0. Significant Group × Time Period interaction terms indicated that P1 second six-month drivers consistently accumulated fewer infringements across all post-baseline periods relative to open licence holders in Period 0.
[bookmark: _Toc208781053]A1.3.4	Severe infringement
[bookmark: _Toc208781106]Table 30	Probability of having a severe infringement during the second six months of the P1 licence phase compared to open licence holders aged 31.5–32 years.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.91
	0.90
	0.92
	≤ 0.001***

	Gender
	Male
	Female
	2.02
	1.98
	2.05
	≤ 0.001***

	MMM
	2
	1
	1.05
	1.02
	1.07
	≤ 0.001***

	
	3
	1
	1.18
	1.12
	1.24
	≤ 0.001***

	
	4
	1
	1.26
	1.18
	1.34
	≤ 0.001***

	
	5
	1
	1.19
	1.16
	1.23
	≤ 0.001***

	
	6
	1
	1.19
	1.11
	1.28
	≤ 0.001***

	
	7
	1
	1.15
	1.05
	1.26
	0.002**

	Group
	Group P1 second 6 month
	Open
	0.36
	0.32
	0.41
	≤ 0.001***

	Time period
	1
	0
	0.67
	0.64
	0.69
	≤ 0.001***

	
	2
	0
	0.61
	0.57
	0.66
	≤ 0.001***

	
	3
	0
	0.60
	0.57
	0.64
	≤ 0.001***

	
	4
	0
	0.73
	0.69
	0.77
	≤ 0.001***

	Group* Time period
	Group P1 second 6 month at Time period 1
	Group O at Time period 0
	1.13
	1.08
	1.20
	≤ 0.001***

	
	Group P1 second 6 month at Time period 2
	Group O at Time period 0
	1.21
	1.11
	1.32
	≤ 0.001***

	
	Group P1 second 6 month at Time period 3
	Group O at Time period 0
	1.18
	1.07
	1.29
	≤ 0.001***

	
	Group P1 second 6 month at Time period 4
	Group O at Time period 0
	0.74
	0.69
	0.80
	≤ 0.001***



Younger drivers and male drivers were strongly associated with elevated odds of receiving a severe infringement. Drivers living in non-metropolitan areas (MM2–MM6) also had significantly higher odds, indicating that severe infringements were more common in regional, rural, and remote areas.
P1 drivers in their second six months were significantly less likely to receive a severe infringement compared to open licence holders, with an estimated 64% reduction in odds.
All post-GLS reform periods were associated with lower odds of receiving a severe infringement relative to the baseline period (Time Period 0).
Notably, the Group × Time Period interaction terms indicated that P1 second six-month drivers in Time Periods 1, 2, and 3 had significantly higher odds of receiving a severe infringement compared to open licence holders in the baseline period. In contrast, P1 drivers in their second six months during Time Period 4 (following the implementation of the electronic logbook, PrepL, PrepL-S, and the new HPT) showed significantly lower odds of receiving a severe infringement relative to the baseline.


[bookmark: _Toc208781054]A1.4	 P2 1 yr vs Open 32-33
[bookmark: _Toc208781055]A1.4.1	Crash and number of crashes
[bookmark: _Toc208781107]Table 31	Probability of having a crash during the first year of the P2 licence phase compared to open licence holders aged 32–33 years.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.98
	0.97
	1.0
	0.101

	Gender
	Male
	Female
	1.07
	1.03
	1.12
	≤ 0.001***

	MMM
	2
	1
	0.98
	0.92
	1.03
	0.371

	
	3
	1
	0.97
	0.85
	1.09
	0.614

	
	4
	1
	0.86
	0.72
	1.02
	0.100

	
	5
	1
	1.07
	1.00
	1.14
	0.051

	
	6
	1
	0.81
	0.66
	0.98
	0.035*

	
	7
	1
	0.81
	0.62
	1.02
	0.086

	Group
	Group P2
	Open
	1.76
	1.36
	2.27
	≤ 0.001***

	Time period
	1
	0
	0.95
	0.86
	1.04
	0.269

	
	2
	0
	0.78
	0.66
	0.91
	0.002**

	
	3
	0
	0.91
	0.80
	1.03
	0.133

	
	4
	0
	0.91
	0.79
	1.05
	0.217

	Group* Time period
	Group P2 at Time period 1
	Group O at Time period 0
	0.98
	0.87
	1.09
	0.677

	
	Group P2 at Time period 2
	Group O at Time period 0
	1.12
	0.93
	1.37
	0.247

	
	Group P2 at Time period 3
	Group O at Time period 0
	0.91
	0.75
	1.10
	0.314

	
	Group P2 at Time period 4
	Group O at Time period 0
	0.65
	0.51
	0.84
	≤ 0.001***



Male drivers had higher odds of being involved in a crash compared to female drivers. Drivers living in MM6 (remote communities) had significantly lower crash odds compared to those in MM1 (metropolitan areas).
P2 licence holders in their first year had 76% higher odds of crashing compared to the control group. Time Period 2 was associated with lower overall crash odds.
Notably, the Group × Time Period interaction showed that crash risk for P2 first-year licence holders in Period 4 was 35% lower than that for open licence holders in Period 0.
[bookmark: _Toc208781108]Table 32	Number of crashes during the first year of the P2 licence phase compared to open licence holders aged 32-33 years.
	
	Category
	Reference
	RR
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.98
	0.96
	1.00
	0.083

	Gender
	Male
	Female
	1.07
	1.03
	1.12
	≤ 0.001***

	MMM
	2
	1
	0.97
	0.92
	1.03
	0.330

	
	3
	1
	0.97
	0.86
	1.09
	0.640

	
	4
	1
	0.86
	0.72
	1.02
	0.083

	
	5
	1
	1.07
	1.00
	1.14
	0.048*

	
	6
	1
	0.81
	0.67
	0.98
	0.036*

	
	7
	1
	0.80
	0.62
	1.01
	0.076

	Group
	Group P2
	Open
	1.74
	1.34
	2.24
	≤ 0.001***

	Time period
	1
	0
	0.95
	0.87
	1.05
	0.336

	
	2
	0
	0.78
	0.66
	0.91
	0.002**

	
	3
	0
	0.91
	0.80
	1.03
	0.126

	
	4
	0
	0.92
	0.79
	1.06
	0.239

	Group* Time period
	Group P2 at Time period 1
	Group O at Time period 0
	0.97
	0.87
	1.09
	0.662

	
	Group P2 at Time period 2
	Group O at Time period 0
	1.12
	0.93
	1.37
	0.235

	
	Group P2 at Time period 3
	Group O at Time period 0
	0.91
	0.75
	1.10
	0.311

	
	Group P2 at Time period 4
	Group O at Time period 0
	0.65
	0.51
	0.84
	≤ 0.001***



The analysis of crash counts revealed significant relationships similar to those observed in the crash probability analysis, with one additional significant finding: drivers from MM5 (small rural towns) exhibited higher crash odds compared to those from metropolitan areas.
[bookmark: _Toc208781056]A1.4.2	Severe crash
[bookmark: _Toc208781109]Table 33	Probability of having a severe crash during the first year of the P2 licence phase compared to open licence holders aged 32-33 years.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.99
	0.96
	1.02
	0.386

	Gender
	Male
	Female
	1.14
	1.07
	1.22
	≤ 0.001***

	MMM
	2
	1
	1.18
	1.08
	1.28
	≤ 0.001***

	
	3
	1
	1.37
	1.14
	1.63
	≤ 0.001***

	
	4
	1
	0.99
	0.74
	1.30
	0.960

	
	5
	1
	1.47
	1.33
	1.63
	≤ 0.001***

	
	6
	1
	1.19
	0.89
	1.55
	0.213

	
	7
	1
	1.16
	0.80
	1.62
	0.401

	Group
	Group P2
	Open
	2.14
	1.41
	3.19
	≤ 0.001***

	Time period
	1
	0
	0.94
	0.80
	1.11
	0.496

	
	2
	0
	0.74
	0.54
	0.97
	0.038*

	
	3
	0
	1.03
	0.84
	1.26
	0.753

	
	4
	0
	1.11
	0.88
	1.40
	0.365

	Group* Time period
	Group P2 at Time period 1
	Group O at Time period 0
	1.08
	0.89
	1.31
	0.447

	
	Group P2 at Time period 2
	Group O at Time period 0
	1.37
	0.99
	1.93
	0.061

	
	Group P2 at Time period 3
	Group O at Time period 0
	0.90
	0.67
	1.22
	0.507

	
	Group P2 at Time period 4
	Group O at Time period 0
	0.66
	0.45
	0.96
	0.033*



Male drivers exhibited 14% higher odds of experiencing a severe crash compared to female drivers. Drivers residing in regional centres, large rural towns, and small rural towns (MM2, MM3, MM5) were consistently associated with significantly higher odds of severe crashes.
P2 first-year licence holders had more than double the odds of experiencing a severe crash compared to open licence holders aged 32 to 33 years.
Drivers in Time Period 2 had 26% lower odds of a severe crash compared to those in Time Period 0. Furthermore, the Group × Time Period interaction revealed that the severe crash risk for P2 first-year licence holders in Period 4 was 34% lower than that for open licence holders in Period 0.
[bookmark: _Toc208781057]A1.4.3	Infringement and number of infringements
[bookmark: _Toc208781110]Table 34	Probability of having an infringement during the first year of the P2 licence phase compared to open licence holders aged 32–33 years.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.93
	0.93
	0.94
	≤ 0.001***

	Gender
	Male
	Female
	1.67
	1.65
	1.68
	≤ 0.001***

	MMM
	2
	1
	0.94
	0.93
	0.95
	≤ 0.001***

	
	3
	1
	0.93
	0.91
	0.96
	≤ 0.001***

	
	4
	1
	0.96
	0.92
	1.00
	0.034*

	
	5
	1
	1.00
	0.98
	1.01
	0.708

	
	6
	1
	0.92
	0.88
	0.97
	≤ 0.001***

	
	7
	1
	0.82
	0.77
	0.86
	≤ 0.001***

	Group
	Group P2
	Open
	0.52
	0.48
	0.55
	≤ 0.001***

	Time period
	1
	0
	0.99
	0.97
	1.01
	0.220

	
	2
	0
	0.93
	0.90
	0.96
	≤ 0.001***

	
	3
	0
	0.98
	0.96
	1.01
	0.196

	
	4
	0
	0.87
	0.85
	0.90
	≤ 0.001***

	Group* Time period
	Group P2 at Time period 1
	Group O at Time period 0
	0.85
	0.83
	0.87
	≤ 0.001***

	
	Group P2 at Time period 2
	Group O at Time period 0
	0.87
	0.84
	0.91
	≤ 0.001***

	
	Group P2 at Time period 3
	Group O at Time period 0
	0.74
	0.71
	0.78
	≤ 0.001***

	
	Group P2 at Time period 4
	Group O at Time period 0
	0.70
	0.67
	0.75
	≤ 0.001***



Older age and residence in regional, rural, or remote areas (MM2–MM7) were significantly associated with lower odds of receiving an infringement within the one-year period. In contrast, male gender was associated with higher odds of receiving an infringement compared to females.
P2 first-year drivers had 48% lower odds of receiving an infringement compared to open licence holders aged 32–33 years. Regarding time period effects, the odds of receiving an infringement were slightly lower during Periods 2 and 4 compared to Period 0. The significant Group × Time Period interaction terms indicated that P2 first-year drivers consistently had lower odds of receiving an infringement across all post-baseline periods relative to open licence holders in Period 0.


[bookmark: _Toc208781111]Table 35	Number of infringements during the first year of the P2 licence phase compared to open licence holders aged 32-33 years.
	
	Category
	Reference
	RR
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.96
	0.95
	0.96
	≤ 0.001***

	Gender
	Male
	Female
	1.64
	1.63
	1.66
	≤ 0.001***

	MMM
	2
	1
	0.93
	0.92
	0.94
	≤ 0.001***

	
	3
	1
	0.92
	0.90
	0.94
	≤ 0.001***

	
	4
	1
	0.95
	0.92
	0.98
	≤ 0.001***

	
	5
	1
	0.98
	0.97
	1.00
	0.022*

	
	6
	1
	0.93
	0.90
	0.96
	≤ 0.001***

	
	7
	1
	0.83
	0.79
	0.87
	≤ 0.001***

	Group
	Group P2
	Open
	0.69
	0.65
	0.73
	≤ 0.001***

	Time period
	1
	0
	1.01
	1.00
	1.03
	0.157

	
	2
	0
	0.97
	0.94
	0.99
	0.006**

	
	3
	0
	1.01
	0.99
	1.03
	0.293

	
	4
	0
	0.91
	0.89
	0.93
	≤ 0.001***

	Group* Time period
	Group P2 at Time period 1
	Group O at Time period 0
	0.86
	0.85
	0.88
	≤ 0.001***

	
	Group P2 at Time period 2
	Group O at Time period 0
	0.89
	0.86
	0.92
	≤ 0.001***

	
	Group P2 at Time period 3
	Group O at Time period 0
	0.76
	0.74
	0.79
	≤ 0.001***

	
	Group P2 at Time period 4
	Group O at Time period 0
	0.72
	0.69
	0.75
	≤ 0.001***



When examining the number of infringements, the significant relationships were largely consistent with those observed in the infringement probability analysis. However, drivers from MM5 (small rural towns) showed no significant difference in the number of infringements compared to those from metropolitan areas.
[bookmark: _Toc208781058]A1.4.4	Severe infringement
[bookmark: _Toc208781112]Table 36	Probability of having a severe infringement during the first year of the P2 licence phase compared to open licence holders aged 32-33 years.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.91
	0.90
	0.92
	≤ 0.001***

	Gender
	Male
	Female
	1.93
	1.90
	1.96
	≤ 0.001***

	MMM
	2
	1
	1.04
	1.02
	1.07
	≤ 0.001***

	
	3
	1
	1.17
	1.12
	1.22
	≤ 0.001***

	
	4
	1
	1.28
	1.21
	1.35
	≤ 0.001***

	
	5
	1
	1.23
	1.20
	1.26
	≤ 0.001***

	
	6
	1
	1.30
	1.23
	1.38
	≤ 0.001***

	
	7
	1
	1.14
	1.06
	1.23
	≤ 0.001***

	Group
	Group P2
	Open
	0.34
	0.31
	0.38
	≤ 0.001***

	Time period
	1
	0
	0.68
	0.66
	0.70
	≤ 0.001***

	
	2
	0
	0.61
	0.58
	0.64
	≤ 0.001***

	
	3
	0
	0.65
	0.62
	0.67
	≤ 0.001***

	
	4
	0
	0.78
	0.75
	0.82
	≤ 0.001***

	Group* Time period
	Group P2 at Time period 1
	Group O at Time period 0
	1.09
	1.05
	1.14
	≤ 0.001***

	
	Group P2 at Time period 2
	Group O at Time period 0
	1.27
	1.19
	1.35
	≤ 0.001***

	
	Group P2 at Time period 3
	Group O at Time period 0
	1.21
	1.13
	1.29
	≤ 0.001***

	
	Group P2 at Time period 4
	Group O at Time period 0
	0.86
	0.79
	0.94
	≤ 0.001***



Younger drivers and male drivers were strongly associated with elevated odds of receiving a severe infringement. Additionally, drivers residing in all non-metropolitan areas (MM2–MM7) had significantly higher odds, indicating that severe infringements were more prevalent in regional, rural, and remote areas.
P2 first-year drivers were significantly less likely to receive a severe infringement compared to open licence holders, with a 66% reduction in odds. All post-GLS reform periods were associated with lower odds of receiving a severe infringement relative to the baseline period (Time Period 0).
The Group × Time Period interaction terms revealed that P2 first-year drivers in Time Periods 1, 2, and 3 had significantly higher odds of receiving a severe infringement compared to open licence holders in the baseline period. However, in Time Period 4 (following the implementation of the electronic logbook, PrepL, PrepL-S, and the new HPT), P2 first-year drivers showed significantly lower odds of receiving a severe infringement compared to the baseline.


[bookmark: _Toc208781059]APPENDIX 2: DETAILED SPECIFIC EFFECTS ANALYSIS RESULTS
[bookmark: _Toc208781060]A2.1	 Crash probability
[bookmark: _Toc208781061]A2.1.1	Learner 1 year
[bookmark: _Toc208781113]Table 37	Probability of having a crash during the first year of the learner licence phase.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	1.03
	0.99
	1.06
	0.128

	Gender
	Male
	Female
	1.50
	1.23
	1.84
	≤ 0.001***

	MMM
	2
	1
	1.13
	0.87
	1.45
	0.343

	
	3
	1
	0.79
	0.37
	1.44
	0.484

	
	4
	1
	0.31
	0.05
	0.96
	0.096

	
	5
	1
	1.43
	1.06
	1.90
	0.016*

	
	6
	1
	0.99
	0.39
	2.03
	0.973

	
	7
	1
	0.86
	0.26
	2.02
	0.758

	prep l
	Yes
	No
	0.75
	0.60
	0.96
	0.018*



Being a male learner driver significantly increased the odds of having a crash within the one-year period by 50%. Learners residing in MM5 (small rural towns) also faced significantly higher odds of crashing, with a 43% increase. Conversely, learners who completed a PrepL course had significantly lower odds of having a crash during their first year of driving, with a 25% decrease in odds.
[bookmark: _Toc208781062]A2.1.2	P1 first 6 months
[bookmark: _Toc208781114]Table 38	Probability of having a crash during the first six months of the P1 licence phase.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.93
	0.88
	0.99
	0.027*

	Gender
	Male
	Female
	1.21
	1.07
	1.36
	0.003**

	MMM
	2
	1
	1.14
	0.98
	1.33
	0.093

	
	3
	1
	0.99
	0.68
	1.38
	0.948

	
	4
	1
	1.13
	0.70
	1.73
	0.582

	
	5
	1
	1.32
	1.10
	1.58
	0.002**

	
	6
	1
	0.53
	0.24
	1.00
	0.079

	
	7
	1
	1.07
	0.53
	1.89
	0.839

	prep l
	Yes
	No
	0.86
	0.72
	1.04
	0.112

	e-Logbook
	Yes
	No
	0.82
	0.70
	0.96
	0.015*

	Hpt new
	Yes
	No
	0.89
	0.70
	1.14
	0.341



In the first six months of holding a P1 licence, a one-year increase in age at the time of obtaining the P1 licence was associated with a 7% reduction in the odds of having a crash. Male P1 holders had 21% higher odds of crashing compared to females during this period. Living in MM5 (small rural towns) was linked to 32% higher odds of crashing compared to metropolitan residents. P1 drivers who used the e-logbook had 18% lower odds of crashing compared to those who did not use the e-logbook.


When logbook entry is valid:
[bookmark: _Toc208781115][bookmark: _Hlk197866666]Table 39	Probability of a crash within the first six months of the P1 licence phase among drivers with a valid logbook entry – Model fitted with professional instructor hour ratios.
	
	Category
	Reference
	Odds ratio
	2.5% CI
	97.5% CI
	p-value

	Age
	x+1
	x
	0.94
	0.87
	1.01
	0.129

	Gender
	Male
	Female
	1.28
	1.13
	1.44
	≤ 0.001***

	MMM
	2
	1
	1.35
	1.16
	1.57
	≤ 0.001***

	
	3
	1
	1.28
	0.90
	1.76
	0.150

	
	4
	1
	0.92
	0.52
	1.51
	0.774

	
	5
	1
	1.28
	1.06
	1.55
	0.011*

	
	6
	1
	0.62
	0.27
	1.22
	0.216

	
	7
	1
	1.40
	0.67
	2.54
	0.325

	prep l
	Yes
	No
	0.87
	0.74
	1.03
	0.098

	total hours recorded
	x+1
	x
	1.00
	1.00
	1.01
	0.112

	trainer hour ratio
	x+1
	x
	1.37
	0.63
	2.70
	0.391



Not all individuals who completed a valid logbook will have valid entries. Among P1 holders with valid logbook entries, being male and residing in small rural towns (MM5) were still associated with higher odds of crashing, with a 28% increase. When examining the total hours recorded in the e-logbook and the ratio of trainer hours to total recorded hours, no significant associations were observed.


[bookmark: _Toc208781116][bookmark: _Hlk197866822]Table 40	Probability of a crash within the first six months of the P1 licence phase among drivers with a valid logbook entry – Model fitted with binary professional instructor use.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.94
	0.87
	1.01
	0.116

	Gender
	Male
	Female
	1.26
	1.11
	1.43
	≤ 0.001***

	MMM
	2
	1
	1.35
	1.16
	1.57
	≤ 0.001***

	
	3
	1
	1.28
	0.90
	1.76
	0.148

	
	4
	1
	0.90
	0.50
	1.47
	0.700

	
	5
	1
	1.26
	1.04
	1.53
	0.017*

	
	6
	1
	0.59
	0.25
	1.16
	0.172

	
	7
	1
	1.31
	0.62
	2.38
	0.432

	prep l
	Yes
	No
	0.87
	0.74
	1.03
	0.111

	total hours recorded
	x+1
	x
	1.00
	0.99
	1.01
	0.667

	Trainer
	Yes
	No
	0.77
	0.65
	0.91
	0.002



When examining the use of a professional trainer, individuals who used a professional instructor were associated with reduced odds of crashing during their first six months on P1, with a 23% decrease in odds. When the trainer indicator was included in the model instead of the trainer hour ratio used in the previous model, drivers living in regional centres (MM2) had elevated odds of crashing. However, the significant relationships for other demographic variables remained consistent.


[bookmark: _Toc208781063]A2.1.3	P1 second 6 months
[bookmark: _Toc208781117]Table 41	Probability of having a crash during the second six months of the P1 licence phase.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.97
	0.95
	0.99
	≤ 0.001***

	Gender
	Male
	Female
	1.17
	1.10
	1.24
	≤ 0.001***

	MMM
	2
	1
	1.07
	0.99
	1.15
	0.066

	
	3
	1
	1.13
	0.96
	1.32
	0.122

	
	4
	1
	1.14
	0.92
	1.40
	0.205

	
	5
	1
	1.18
	1.08
	1.29
	≤ 0.001***

	
	6
	1
	0.96
	0.75
	1.20
	0.708

	
	7
	1
	0.86
	0.63
	1.14
	0.308

	prep l
	Yes
	No
	0.96
	0.84
	1.10
	0.567

	e-Logbook
	Yes
	No
	0.87
	0.79
	0.95
	0.002**

	Hpt new
	Yes
	No
	0.70
	0.61
	0.79
	≤ 0.001***



A one-year increase in age at the start of the second six months of holding the P1 licence was associated with a 3% reduction in the odds of having a crash. Male P1 holders had 17% higher odds of crashing compared to females during this period. Living in MM5 (small rural towns) was linked to 18% higher odds of crashing compared to metropolitan residents.
P1 drivers in their second six months who used the e-logbook had 13% lower odds of crashing compared to those who did not use the e-logbook. Additionally, those who completed the new HPT had 30% lower odds of crashing compared to those who did not complete it.


When logbook entry is valid:
[bookmark: _Toc208781118][bookmark: _Hlk197866971]Table 42	Probability of a crash within the second six months of the P1 licence phase among drivers with a valid logbook entry – Model fitted with professional instructor hour ratios.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	1.01
	0.95
	1.07
	0.746

	Gender
	Male
	Female
	1.27
	1.11
	1.45
	≤ 0.001***

	MMM
	2
	1
	1.06
	0.89
	1.26
	0.509

	
	3
	1
	1.03
	0.67
	1.50
	0.894

	
	4
	1
	1.14
	0.65
	1.84
	0.611

	
	5
	1
	1.15
	0.92
	1.42
	0.206

	
	6
	1
	1.11
	0.57
	1.92
	0.731

	
	7
	1
	0.35
	0.06
	1.10
	0.142

	prep l
	Yes
	No
	0.76
	0.66
	0.86
	≤ 0.001***

	total hours recorded
	x+1
	x
	1.01
	1.00
	1.01
	≤ 0.001***

	trainer hour ratio
	x+1
	x
	0.77
	0.32
	1.67
	0.538



For P1 holders with valid logbook entries, being male was still associated with higher odds of crashing, with a 27% increase in risk. Completing the PrepL course remained a preventative factor for P1 drivers in their second six months, associated with a 24% reduction in crash odds.
However, when examining the total hours recorded in the e-logbook and the ratio of trainer hours to total recorded hours, a higher total number of hours recorded in the e-logbook was associated with slightly higher odds of crashing. This suggests that the total amount of time logged did not necessarily correlate with lower crash risk for P1 drivers, potentially indicating the importance of other factors such as the quality or type of driving experience rather than just the duration.

[bookmark: _Toc208781119]Table 43	Probability of a crash within the second six months of the P1 licence phase among drivers with a valid logbook entry – Model fitted with binary professional instructor use.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	1.00
	0.95
	1.06
	0.863

	Gender
	Male
	Female
	1.27
	1.11
	1.45
	≤ 0.001***

	MMM
	2
	1
	1.06
	0.89
	1.26
	0.514

	
	3
	1
	1.03
	0.67
	1.50
	0.889

	
	4
	1
	1.13
	0.65
	1.83
	0.633

	
	5
	1
	1.14
	0.92
	1.41
	0.226

	
	6
	1
	1.09
	0.56
	1.89
	0.772

	
	7
	1
	0.34
	0.06
	1.07
	0.133

	prep l
	Yes
	No
	0.75
	0.66
	0.86
	≤ 0.001***

	total hours recorded
	x+1
	x
	1.01
	1.00
	1.01
	≤ 0.001***

	Trainer
	Yes
	No
	0.89
	0.75
	1.05
	0.172



When modelling the use of a professional trainer during the second six months on a P1 licence, no significant difference was observed in the odds of crashing between individuals who used a professional trainer and those who did not. However, completing the PrepL course continued to show a preventative effect, with drivers who had completed PrepL having lower odds of crashing compared to those who had not.
Being male remained associated with elevated odds of crashing, as did logging more hours in the e-logbook. The higher total number of hours logged continued to be associated with slightly higher crash odds, suggesting that while more hours were recorded, this did not necessarily translate into a reduction in crash risk.


[bookmark: _Toc208781064]A2.1.4	P2 1 year
[bookmark: _Toc208781120]Table 44	Probability of having a crash during the first year of the P2 licence phase.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.98
	0.97
	1.00
	0.045*

	Gender
	Male
	Female
	1.09
	1.04
	1.15
	≤ 0.001***

	MMM
	2
	1
	1.04
	0.98
	1.11
	0.175

	
	3
	1
	1.05
	0.91
	1.20
	0.476

	
	4
	1
	0.91
	0.74
	1.11
	0.373

	
	5
	1
	1.14
	1.05
	1.23
	≤ 0.001***

	
	6
	1
	0.96
	0.78
	1.17
	0.684

	
	7
	1
	0.94
	0.71
	1.20
	0.624

	prep l
	Yes
	No
	0.84
	0.74
	0.95
	0.005**

	e-Logbook
	Yes
	No
	0.90
	0.84
	0.98
	0.011*

	Hpt new
	Yes
	No
	0.90
	0.78
	1.04
	0.158



In the first year of holding a P2 licence, a one-year increase in age at the time of obtaining the licence was associated with a 2% reduction in the odds of having a crash. Male P2 holders had 9% higher odds of crashing compared to females during this period.
Living in MM5 (small rural towns) was linked to a 14% higher likelihood of crashing compared to metropolitan residents. Additionally, P2 drivers in their first year who completed the PrepL course had 16% lower odds of crashing, and those who used the e-logbook had 10% lower odds of crashing compared to those who did not complete PrepL or use the e-logbook.


When logbook entry is valid:
[bookmark: _Toc208781121]Table 45	Probability of a crash within the first year of the P2 licence phase among drivers with a valid logbook entry – Model fitted with professional instructor hour ratios.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.99
	0.93
	1.06
	0.873

	Gender
	Male
	Female
	1.23
	1.08
	1.39
	0.002**

	MMM
	2
	1
	1.11
	0.94
	1.31
	0.221

	
	3
	1
	1.10
	0.72
	1.60
	0.641

	
	4
	1
	0.91
	0.47
	1.57
	0.747

	
	5
	1
	1.30
	1.05
	1.59
	0.013*

	
	6
	1
	0.63
	0.25
	1.28
	0.259

	
	7
	1
	0.60
	0.15
	1.57
	0.379

	prep l
	Yes
	No
	0.82
	0.71
	0.94
	0.004**

	total hours recorded
	x+1
	x
	1.00
	0.99
	1.01
	0.535

	trainer hour ratio
	x+1
	x
	1.26
	0.53
	2.65
	0.578



For P2 holders with valid logbook entries, being male and living in small rural towns (MM5) continued to be associated with higher odds of crashing, with a 27% increase in risk. Completing the PrepL course remained a preventative factor for P2 drivers in their first year, associated with an 18% reduction in crash odds.


[bookmark: _Toc208781122]Table 46	Probability of a crash within the first year of the P2 licence phase among drivers with a valid logbook entry – Model fitted with binary professional instructor use.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.99
	0.93
	1.06
	0.874

	Gender
	Male
	Female
	1.22
	1.08
	1.39
	0.002**

	MMM
	2
	1
	1.11
	0.93
	1.31
	0.232

	
	3
	1
	1.10
	0.72
	1.59
	0.647

	
	4
	1
	0.90
	0.46
	1.55
	0.721

	
	5
	1
	1.29
	1.05
	1.58
	0.015*

	
	6
	1
	0.62
	0.25
	1.27
	0.247

	
	7
	1
	0.59
	0.15
	1.54
	0.358

	prep l
	Yes
	No
	0.82
	0.71
	0.94
	0.004**

	total hours recorded
	x+1
	x
	1.00
	0.99
	1.01
	0.927

	Trainer
	Yes
	No
	0.92
	0.77
	1.10
	0.351



When modelling the use of a professional trainer, no significant difference was observed in the odds of crashing during the first year on P2 between individuals who used a professional trainer and those who did not. However, PrepL continued to show a preventative effect, and being male and living in small rural towns (MM5) remained associated with elevated odds of crashing.


[bookmark: _Toc208781065]A2.2	 Infringement probability
[bookmark: _Toc208781066]A2.2.1	Learner 1 year
[bookmark: _Toc208781123]Table 47	Probability of having an infringement during the first year of the learner licence phase.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	1.17
	1.16
	1.18
	≤ 0.001***

	Gender
	Male
	Female
	2.68
	2.48
	2.91
	≤ 0.001***

	MMM
	2
	1
	1.02
	0.92
	1.13
	0.683

	
	3
	1
	1.17
	0.94
	1.43
	0.155

	
	4
	1
	1.04
	0.77
	1.37
	0.801

	
	5
	1
	1.29
	1.15
	1.45
	≤ 0.001***

	
	6
	1
	1.45
	1.13
	1.84
	0.003**

	
	7
	1
	1.84
	1.43
	2.32
	≤ 0.001***

	prep l
	Yes
	No
	0.66
	0.61
	0.72
	≤ 0.001***



Being a male learner driver significantly increased the odds of receiving an infringement within the one-year period by 168%. Learners residing in small rural towns, remote communities, and very remote communities (MM5–MM7), as well as those who were older when obtaining their learner licence, also exhibited significantly higher odds of receiving an infringement. In contrast, learners who completed a PrepL course had significantly lower odds of receiving an infringement during their first year of driving, with a 34% reduction in odds.


[bookmark: _Toc208781067]A2.2.2	P1 first 6 months 
[bookmark: _Toc208781124]Table 48	Probability of having an infringement during the first six months of the P1 licence phase.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.97
	0.95
	0.98
	≤ 0.001***

	Gender
	Male
	Female
	2.22
	2.12
	2.32
	≤ 0.001***

	MMM
	2
	1
	1.03
	0.97
	1.08
	0.367

	
	3
	1
	1.15
	1.03
	1.28
	0.014*

	
	4
	1
	1.04
	0.88
	1.21
	0.648

	
	5
	1
	1.01
	0.94
	1.08
	0.795

	
	6
	1
	1.04
	0.88
	1.23
	0.654

	
	7
	1
	0.97
	0.77
	1.19
	0.752

	prep l
	Yes
	No
	0.89
	0.84
	0.95
	≤ 0.001***

	e-Logbook
	Yes
	No
	0.79
	0.75
	0.84
	≤ 0.001***

	Hpt new
	Yes
	No
	0.69
	0.64
	0.75
	≤ 0.001***



In the first six months of holding a P1 licence, a one-year increase in age at the time of obtaining the P1 licence was associated with a 3% reduction in the odds of receiving an infringement. Male P1 holders had 122% higher odds of receiving an infringement compared to females during this period. Living in MM3 (large rural towns) was linked to 32% higher odds of receiving an infringement compared to metropolitan residents. P1 drivers who completed the new HPT had 31% lower odds of receiving an infringement compared to those who did not complete it. Drivers who used the e-logbook had 21% lower odds of receiving an infringement, and P1 drivers who completed PrepL had 11% lower odds of receiving an infringement compared to those who did not finish the PrepL.


When logbook entry is valid:
[bookmark: _Toc208781125][bookmark: _Hlk197867219]Table 49	Probability of having an infringement within the first six months of the P1 licence phase among drivers with a valid logbook entry – Model fitted with professional instructor hour ratios.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.97
	0.94
	0.99
	0.004**

	Gender
	Male
	Female
	2.26
	2.17
	2.36
	≤ 0.001***

	MMM
	2
	1
	1.07
	1.01
	1.13
	0.012*

	
	3
	1
	1.16
	1.03
	1.29
	0.011*

	
	4
	1
	1.08
	0.92
	1.26
	0.357

	
	5
	1
	1.07
	1.00
	1.14
	0.060

	
	6
	1
	1.02
	0.84
	1.23
	0.828

	
	7
	1
	0.95
	0.73
	1.21
	0.679

	prep l
	Yes
	No
	0.83
	0.79
	0.88
	≤ 0.001***

	total hours recorded
	x+1
	x
	1.00
	1.00
	1.00
	0.034*

	trainer hour ratio
	x+1
	x
	0.58
	0.43
	0.77
	≤ 0.001***



Among P1 first six-month holders who had valid e-logbook entries, being male, living in regional centres, and residing in large rural towns (MM2, MM3) were associated with elevated odds of receiving an infringement. However, completing a PrepL course showed a preventative effect, reducing the odds of receiving an infringement.
In addition, while the total hours logged in the e-logbook were associated with slightly higher odds of having an infringement, a higher ratio of professional instructor hours was linked to a reduction in the odds of receiving an infringement during the first six months of unsupervised driving.


[bookmark: _Toc208781126][bookmark: _Hlk197867313]Table 50	Probability of having an infringement within the first six months of the P1 licence phase among drivers with a valid logbook entry – Model fitted with binary professional instructor use.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.96
	0.93
	0.98
	≤ 0.001***

	Gender
	Male
	Female
	2.26
	2.16
	2.36
	≤ 0.001***

	MMM
	2
	1
	1.07
	1.02
	1.13
	0.010**

	
	3
	1
	1.16
	1.04
	1.30
	0.008**

	
	4
	1
	1.08
	0.91
	1.26
	0.365

	
	5
	1
	1.06
	1.00
	1.14
	0.066

	
	6
	1
	1.01
	0.83
	1.21
	0.918

	
	7
	1
	0.93
	0.72
	1.19
	0.600

	prep l
	Yes
	No
	0.83
	0.79
	0.88
	≤ 0.001***

	total hours recorded
	x+1
	x
	1.00
	1.00
	1.01
	0.006**

	Trainer
	Yes
	No
	0.91
	0.86
	0.96
	≤ 0.001***



When exploring the use of a professional trainer, drivers who used a professional trainer were associated with reduced odds of having an infringement during their first six months on P1, with a 9% decrease in odds. 


[bookmark: _Toc208781068]A2.2.3	P1 second 6 months
[bookmark: _Toc208781127]Table 51	Probability of having a crash during the second six months of the P1 licence phase.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.94
	0.93
	0.94
	≤ 0.001***

	Gender
	Male
	Female
	1.97
	1.94
	2.00
	≤ 0.001***

	MMM
	2
	1
	1.06
	1.04
	1.08
	≤ 0.001***

	
	3
	1
	1.10
	1.05
	1.14
	≤ 0.001***

	
	4
	1
	1.11
	1.05
	1.18
	≤ 0.001***

	
	5
	1
	1.10
	1.07
	1.13
	≤ 0.001***

	
	6
	1
	1.08
	1.02
	1.15
	0.008**

	
	7
	1
	1.01
	0.94
	1.09
	0.774

	prep l
	Yes
	No
	0.97
	0.94
	1.01
	0.120

	e-Logbook
	Yes
	No
	0.82
	0.80
	0.84
	≤ 0.001***

	Hpt new
	Yes
	No
	0.66
	0.64
	0.69
	≤ 0.001***



In the second six months of holding a P1 licence, a one-year increase in age at the time of obtaining the P1 licence was associated with a 6% reduction in the odds of receiving an infringement. Male P1 holders had 97% higher odds of receiving an infringement compared to females during this period. Living in MM2-6 (regional, rural, and remote areas) was linked to higher odds of receiving an infringement compared to metropolitan residents.
Additionally, P1 drivers who completed the new HPT had 34% lower odds of receiving an infringement compared to those who did not complete it. P1 drivers who used the e-logbook had 18% lower odds of receiving an infringement in their second six months of unsupervised driving, and P1 drivers who completed PrepL had 3% lower odds of receiving an infringement compared to those who did not finish the PrepL.


When logbook entry is valid:
[bookmark: _Toc208781128]Table 52 	Probability of having an infringement within the second six months of the P1 licence phase among drivers with a valid logbook entry – Model fitted with professional instructor hour ratios.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.93
	0.91
	0.94
	≤ 0.001***

	Gender
	Male
	Female
	1.99
	1.92
	2.07
	≤ 0.001***

	MMM
	2
	1
	1.05
	1.00
	1.10
	0.037

	
	3
	1
	1.13
	1.02
	1.26
	0.021

	
	4
	1
	1.02
	0.87
	1.18
	0.828

	
	5
	1
	1.15
	1.08
	1.22
	≤ 0.001***

	
	6
	1
	1.10
	0.93
	1.30
	0.251

	
	7
	1
	1.08
	0.86
	1.33
	0.513

	prep l
	Yes
	No
	0.75
	0.72
	0.77
	≤ 0.001***

	total hours recorded
	x+1
	x
	1.00
	1.00
	1.00
	0.026*

	trainer hour ratio
	x+1
	x
	0.59
	0.46
	0.76
	≤ 0.001***



In the second six months of holding a P1 licence, increased hours recorded in the e-logbook were associated with slightly elevated odds of receiving an infringement. However, a higher ratio of professional instructor hours out of all recorded hours was associated with lower odds of having an infringement.
Drivers living in small rural towns (MM 5) and male drivers continued to exhibit elevated odds of receiving infringements. In contrast, a higher starting age and completion of PrepL appeared to have a preventative effect, reducing the likelihood of receiving an infringement.


[bookmark: _Toc208781129]Table 53	Probability of having an infringement within the second six months of the P1 licence phase among drivers with a valid logbook entry – Model fitted with binary professional instructor use.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.92
	0.90
	0.94
	≤ 0.001***

	Gender
	Male
	Female
	1.98
	1.91
	2.06
	≤ 0.001***

	MMM
	2
	1
	1.05
	1.00
	1.10
	0.032*

	
	3
	1
	1.14
	1.02
	1.26
	0.016*

	
	4
	1
	1.01
	0.87
	1.17
	0.895

	
	5
	1
	1.14
	1.08
	1.21
	≤ 0.001***

	
	6
	1
	1.08
	0.91
	1.27
	0.346

	
	7
	1
	1.05
	0.83
	1.30
	0.692

	prep l
	Yes
	No
	0.74
	0.72
	0.77
	≤ 0.001***

	total hours recorded
	x+1
	x
	1.00
	1.00
	1.00
	0.107

	Trainer
	Yes
	No
	0.85
	0.81
	0.89
	≤ 0.001***



In the second six months of holding a P1 licence, the use of a professional instructor was associated with reduced odds of receiving an infringement. Older starting age and completion of the PrepL course also acted as preventative factors, decreasing the likelihood of an infringement.
On the other hand, male drivers and those living in regional centres, large rural towns, and small rural towns exhibited increased odds of receiving an infringement during this period.


[bookmark: _Toc208781069]A2.2.4	P2 1 year 
[bookmark: _Toc208781130]Table 54	Probability of having a crash during the first year of the P2 licence phase.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.94
	0.93
	0.94
	≤ 0.001***

	Gender
	Male
	Female
	1.84
	1.81
	1.86
	≤ 0.001***

	MMM
	2
	1
	1.04
	1.02
	1.06
	≤ 0.001***

	
	3
	1
	1.09
	1.05
	1.13
	≤ 0.001***

	
	4
	1
	1.14
	1.09
	1.20
	≤ 0.001***

	
	5
	1
	1.13
	1.11
	1.15
	≤ 0.001***

	
	6
	1
	1.13
	1.07
	1.19
	≤ 0.001***

	
	7
	1
	1.04
	0.97
	1.11
	0.304

	prep l
	Yes
	No
	0.95
	0.92
	0.98
	0.003**

	e-Logbook
	Yes
	No
	0.83
	0.81
	0.85
	≤ 0.001***

	Hpt new
	Yes
	No
	0.75
	0.72
	0.78
	≤ 0.001***



For P2 licence holders, a younger starting age, being male, and living in regional, rural areas, and remote communities (MM 2-6) were associated with increased odds of receiving any infringement. In contrast, the completion of PrepL, use of the e-logbook, and completion of the new HPT were each associated with reduced odds of having an infringement compared to those who did not complete these implementations.


When logbook entry is valid:
[bookmark: _Toc208781131]Table 55	Probability of having an infringement within the first year of the P2 licence phase among drivers with a valid logbook entry – Model fitted with professional instructor hour ratios.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.91
	0.90
	0.93
	≤ 0.001***

	Gender
	Male
	Female
	1.84
	1.78
	1.90
	≤ 0.001***

	MMM
	2
	1
	1.06
	1.01
	1.11
	0.014*

	
	3
	1
	1.05
	0.94
	1.16
	0.411

	
	4
	1
	1.16
	1.00
	1.33
	0.044*

	
	5
	1
	1.20
	1.13
	1.27
	≤ 0.001***

	
	6
	1
	1.23
	1.05
	1.44
	0.009**

	
	7
	1
	0.97
	0.76
	1.22
	0.798

	prep l
	Yes
	No
	0.85
	0.82
	0.88
	≤ 0.001***

	total hours recorded
	x+1
	x
	1.00
	1.00
	1.00
	≤ 0.001***

	trainer hour ratio
	x+1
	x
	0.75
	0.59
	0.96
	0.021*



For P2 holders with valid e-logbook entries, an older starting age and the completion of PrepL continued to serve as preventative factors for the odds of having any infringements. Being male, living in regional centres, medium to small rural towns, and remote communities (MM 2, 4-6) remained associated with increased odds of receiving an infringement. The more total hours logged in the e-logbook, the slightly higher the odds of having an infringement during the first year. However, if the ratio of hours with a professional instructor increased among the total hours logged, the odds of having an infringement decreased by 25%.


[bookmark: _Toc208781132]Table 56	Probability of having an infringement within the first year of the P2 licence phase among drivers with a valid logbook entry – Model fitted with binary professional instructor use.
	
	Category
	Reference
	Odds ratio
	95% CI lower LIMIT
	95% CI upper LIMIT
	p-value

	Age
	x+1
	x
	0.91
	0.89
	0.93
	≤ 0.001***

	Gender
	Male
	Female
	1.83
	1.77
	1.89
	≤ 0.001***

	MMM
	2
	1
	1.06
	1.01
	1.11
	0.013*

	
	3
	1
	1.05
	0.94
	1.16
	0.380

	
	4
	1
	1.15
	1.00
	1.32
	0.052

	
	5
	1
	1.20
	1.13
	1.27
	≤ 0.001***

	
	6
	1
	1.22
	1.04
	1.43
	0.013*

	
	7
	1
	0.95
	0.75
	1.20
	0.694

	prep l
	Yes
	No
	0.85
	0.82
	0.88
	≤ 0.001***

	total hours recorded
	x+1
	x
	1.00
	1.00
	1.00
	0.002**

	Trainer
	Yes
	No
	0.91
	0.87
	0.95
	≤ 0.001***



When assessing the effect of using a professional instructor, it was found that having a professional trainer in the e-logbook process reduced the odds of receiving any infringements by 9%. Living in regional centres, small rural towns, and remote communities was associated with elevated odds of receiving infringements. Being female, having an older starting age, and completing PrepL helped to reduce the odds of having any infringements for P2 drivers in their first year of driving.
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Metropolitan areas: Major cities accounting for 70% of Australia’s population.

All areas categorised ASGS-RAT.

Regional centres: Areas categorised ASGS-RA 2 and ASGS-RA 3 that are in, or within 20km
road distance, of a town with a population greater than 50,000.

Large rural towns: Areas categorised ASGS-RA 2 and ASGS-RA 3 that are not in MM 2 and are
in, or within 15km road distance, of a town with a population between 15,000 and 50,000.

Medium rural towns: Areas categorised ASGS-RA 2 and ASGS-RA 3 that are not in MM 2 or
MM 3 and are in, or within 10km road distance, of a town with a population between 5,000 and
15,000.

Small rural towns: Al other areas in ASGS-RA 2 and 3.

Remote communities: All areas categorised ASGS-RA 4 and islands that are separated from
the mainland in the ABS geography and are less than 5km offshore.

Islands that have an MM 5 classification with a population of less than 1,000 without bridges to
the mainland (2019 Modified Monash Model classification only).

Very remote communities: All other areas that are categorised ASGS-RA 5 and populated
islands separated from the mainland in the ABS geography that are more than 5km offshore.
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