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1. Executive summary

The New South Wales State Insurance Regulatory Authority (SIRA), in collaboration with the 
New South Wales Data Analytics Centre (DAC) and the New South Wales Centre for Road Safety, 
launched the Young Drivers Telematics Trial (YDTT) in 2018. It is currently one of the most extensive 
studies in the world investigating the effectiveness of telematics use on young drivers. 

The NSW Government has a State Priority target to reduce road fatalities by 30 per cent by 2021. 
In addition to the stated fatality reduction target, the NSW Government is also committed to 
reducing serious injuries on NSW roads by 30 per cent by 2021.

The primary trial objective was to investigate whether, and the extent to which, telematics use can 
positively influence young driver behaviour. Additionally, the YDTT sought to identify opportunities 
for, or, barriers to, broadening the use of telematics as a means for improving road safety. Finally, 
the YDTT also sought to better understand young driver behaviours through a comprehensive 
collection of real-time driving data. 

This report documents the key findings of the YDTT, based on the analysis of over 1.8m km (out of 
a total 4.1m km) of driving data recorded by young drivers from across New South Wales.  

1.1 Impact of telematics use on driver behaviour

The overall body evidence gathered from the Young Drivers Telematics Trial suggests that 
telematics use has an overall positive impact on young driver behaviour. 

Results from the randomised control trial (RCT) component indicate that drivers who received 
driving feedback from an app and real-time LED light ray had a lower frequency and severity of 
speeding, harsh braking, rapid acceleration and harsh cornering behaviours. This includes:

• a 10.9 per cent lower rate of medium-range speeding (i.e. speeding at 10 to 20km/h over 
the limit) per 100 driving hours

• a 38.9 per cent lower rate of high range speeding (i.e. speeding at more than 20km/h 
above the limit) 

• a lower overall positive delta speed (i.e. severity of speed limit exceedance), including a 
1.56km/h reduction in 50km/h zones

• 42 per cent lower rates extreme harsh braking events per 1000km 

• 24.9 per cent lower rates of very rapid acceleration per 1000km

• 24.1 per cent lower rates of harsh turning per 1000km. 

Similar changes were also observed in a pre-post study, which occurred in parallel to the RCT. 

Notwithstanding the overall conclusion that telematics use has a positive impact on young driver 
behaviour, the results also suggest that the extent of positive impact varied depending on the 
category of driving behaviour, traffic environment and driver socio-demographic characteristics. 
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For example:

• While there were substantial, sustained positive changes for harsh braking and harsh 
cornering behaviours, changes for speeding were comparably modest and varied 
throughout the trial.

• Treatment group drivers had lower travelling speeds and speeding frequency in urban 
and residential speed zones, but higher rates compared to the control group on freeways 
and rural roads. 

• The most considerable treatment-control differences were observed amongst P1 male 
drivers, suggesting that telematics had a more substantial impact on drivers within this 
cohort. The differences between treatment-control groups were less substantial amongst 
female drivers.  

Furthermore, the results are unclear as to whether the behavioural changes would be sustained 
over a longer period. 

1.2 Potential to reduce casualty crash involvement by  
young drivers 

The power relationship between mean speed and road safety

An extensive body of research suggests that there is a power relationship between mean travelling 
speeds and the frequency and severity of road casualty crashes.1 By applying this relationship to 
model differences in average travelling speeds between treatment and control groups recorded in 
the trial, we estimate that telematics use could potentially prevent 159 casualty crashes involving 
young drivers each year. 

This includes the prevention of:

• 2 fatal crashes 

• 59 serious injury crashes 

• 57 moderate injury crashes

• 41 minor injury crashes.

Telematics use would also help to prevent between 83 non-casualty crashes (i.e. crashes which do 
not cause injury) by young drivers. 

From a road safety perspective, the estimated prevention of 2 fatal crashes and 59 serious casualty 
crashes is a more direct estimate of potential benefits associated with delivering on the NSW 
Government road safety targets for fatality and serious injury reduction. In NSW, serious injuries 
are considered to be all road-related injuries admitted to hospitals, based on hospital admissions 
records.

1 Cameron, MH (2008) Nilsson’s Power Model connecting speed and road trauma: applicability by road type and alternative models for 
urban roads. Presentation at the Australasian Road Safety Conference 2008.
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Limitations and assumptions of casualty crash estimates

Interpretation of crash prevention estimates (and policy decisions arising from this report) should 
take into account several key uncertainties. 

These include:

• Assumptions of sample representativeness – the estimates assume that the sample is 
representative of all young drivers in the age group. However, there may be inherent 
selection biases in the sample given the voluntary nature of the trial. 

• Uncertainty of trial results – the average speed differences are based on driving, which 
took place between July 2018 and March 2019.  It is uncertain whether the same results 
would be replicated in other parts of the year, or over a more extended period. 

• Uncertainty within the power model – the relationship between mean speeds and 
the severity and frequency of road trauma is widely accepted within the road safety 
literature. Notwithstanding, it is important to note the variability within these estimates. 
These are discussed more comprehensively in 9.1.1.

• Assumptions that all young drivers are provided with similar telematics devices 
used in the trial – Estimates assume that all P1, P2 and full licence holders aged 17-24 
(approximately 490,000) and all future Provisional 1 licence holders (about 90,000 per 
year) are provided with telematics devices that would produce equivalent average speed 
reductions. 

1.3  Potential to save the community between $38.2m and $59.9m 
per year 

Applying existing NSW government methodologies for valuing the prevention of motor-vehicle 
crashes to the calculated crash reductions, this amounts to an annual community saving of: 

• $38.2m if using the human capital approach or 

• $59.9m if using the inclusive willingness to pay approach.2 

The methods for estimating community savings is discussed more comprehensively in section 
9.1.2.

1.4 Young driver perceptions of telematics use

Young drivers perceive multiple benefits of using a telematics device 

75 per cent of drivers believed that the use of a telematics device had a positive impact on their 
driving, 74 per cent indicated they had reduced the risks they took as a driver. 67 per cent believed 
that telematics use had helped them drive more safely during the trial period. 

Many had indicated that the telematics device had given them a higher level of awareness of their 
driving behaviour. Many also cited the fuel efficiency benefits associated with using the device. 

2 Transport for NSW (2016). Principles and Guidelines for Economic Appraisal of Transport Investment and Initiatives. p292
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The overall experience with using a telematics device was positive, but not without concerns

17 per cent of drivers said that they found the real-time feedback to be distracting, while 11 per cent 
cited issues relating to connectivity, device design and ergonomics, and the accuracy and validity 
of recorded data.

Majority of young drivers would like to see telematics used more broadly 

Based on their trial experience, 70 per cent of participants surveyed (n=589) believed that more 
drivers should have a telematics device installed in their cars. 

89 per cent also believe that the number of crashes on the roads would decrease if more drivers 
had telematics installed in their cars. 

A surprisingly high percentage of participants (75 per cent) believed that telematics should be 
mandatory for ALL drivers and an even higher number supported the use of telematics for risky 
drivers (85 per cent). 

1.5 Motivators and barriers to using a telematics device 

While some had reservations about privacy risks associated with using a telematic device, the 
majority of young drivers were not too concerned

17 per cent of participants listed privacy, tracking and data disclosure as a concern they would 
have with using a telematics device. Some were also wary of the potential for being fined or 
charged for driving offences based on their recorded driving behaviour. 

However, 90 per cent stated that they would not be concerned with government accessing their 
driving data if it was de-identified. 

92 per cent also said they would not be concerned about an insurance company accessing their 
data if it meant they could get a discount on their insurance.

Cost of purchasing a telematics device is the most significant barrier to young drivers using a 
telematics device 

53 per cent of participants said they would be unlikely to buy a telematics device.  However, 77 
per cent said that they would be likely to use one if it was provided to them by government or an 
insurance company. 

Survey results also highlight various ways to encourage telematics use in young drivers 

Almost universally, young drivers could be encouraged to use a telematics device through:

• Offers of discounts for insurance for good driving (96 per cent)

• Opportunities to win prizes (92 per cent)

• Focusing on fuel efficiency benefits (92 per cent) 

• Focusing on the potential to improve driving behaviour (95 per cent) and reduce the 
likelihood of losing demerit points (93 per cent). 
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1.6 Limitations & lessons learnt

The findings from the trial suggest substantial scope for expanding the use of telematics as a 
means of promoting road safety amongst young drivers. However, like all research studies, there is 
a need to consider the limitations of the trial when interpreting the findings. 

One key limitation is that the driving activity of participants may not be strictly representative of 
the driving activity of all NSW young drivers, and therefore findings cannot be generalised to the 
broader population. 

Another limitation is the likely occurrence of selection bias given the research design for the trial. 
Although the sampling was targeted to populations of interest and participant selection criteria 
aligned to highest risk driver cohorts, drivers who chose to participate in the trial were generally 
more safety-conscious drivers, which might not be truly representative of the highest risk drivers 
amongst that cohort.

Moreover, there is insufficient evidence from this trial to comment on whether the positive 
behavioural changes observed within the six months can be sustained.

There are also a few critical issues that will need to be addressed to retain (or maximise) the 
benefits while minimising the risks of using telematics devices. These include: 

• Improving participant engagement over time and avoiding feedback fatigue - this 
could be through integrating social gaming/gamification or rewards features into the 
telematics app 

• Managing the risk of distraction – based on analysis of participant feedback around 
driver distraction, this could be further improved through improving device ergonomics 
(e.g. secure stowage and brightness of lights), as well as clearer and more upfront 
communication regarding potential risks 

• Minimising the effects of higher travelling speeds in high-speed zones for those drivers 
who received real-time feedback – one strategy would be to re-calibrate the feedback 
in such a way that it is aligned to speedometer speed (as opposed to true vehicle speed 
under the configurations of this trial) 

• Optimising the use of push messaging to encourage further behavioural change – the 
use of push messaging (post-trip speeding notifications) was only briefly explored in 
this trial. Further use of push messaging and other ‘nudge’ techniques could assist with 
extending and sustaining driving improvements, particularly in ingrained behaviours. 
Future use of push messaging could explore:

- the effectiveness of different forms of messaging

- messages with specific call-to-action (e.g. practical tips to reduce speeding) 

- varying the tone of messaging depending on the frequency and severity of 
individual risky driving behaviours  
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2. Introduction

2.1 Background 

The New South Wales State Insurance Regulatory Authority (SIRA), in collaboration with the New 
South Wales Data Analytics Centre (DAC) and the New South Wales Centre for Road Safety (CRS), 
launched the Young Drivers Telematics Trial (YDTT) in 2018.

The NSW Government has a State Priority target to reduce road fatalities by 30 per cent by 2021 
and has released its Road Safety Plan 2021 that will deliver actions to improve safety on NSW 
roads.

The primary trial objective was to investigate whether, and the extent to which, telematics use can 
positively influence young driver behaviour. Additionally, the YDTT sought to identify opportunities 
for, or barriers to, broadening the use of telematics as a means of improving road safety. Finally, the 
YDTT also sought to better understand young driver behaviours through an extensive collection 
of real-time driving data. 

This report documents the key findings of the YDTT, based on the analysis of over 1.8m km (out 
of a total 4.1 million km) of driving data recorded by young drivers from across New South Wales.  

2.1.1 What is telematics?

Telematics refers to a system capable of measuring and capturing data about real-time vehicle 
usage. Typically, telematics systems measure acceleration, turning, braking and speed, as well as 
locational information. High-frequency sampling of data produces granular, high-volume datasets, 
which can then be analysed to generate detailed insights about driver behaviour.  

2.1.2 Growing rates of adoption  

The proliferation of mobile connectivity has resulted in rapid growth in the use of telematics. The 
global telematics industry is projected to be worth $750 billion by 2030.3 

The most significant growth is in the motor vehicle insurance industry, with many insurance 
companies offering usage-based insurance policies (UBI), which allow customers’ insurance 
premiums to be determined by actual recorded driving behaviour. As of 2017, there were 17 million 
active usage-based insurance policies globally.4 

2.1.3 Growing interest amongst government 

In light of global trends, the NSW government has taken proactive steps to encourage the use of 
telematics. 

For example, recent reforms to the State’s Compulsory Third Party (CTP) insurance scheme saw 
the introduction of new legislative provisions to enable CTP policyholders to receive discounts 
from their insurers based on “digital information recorded about the safe driving of the motor 
vehicle during [the policy] period”.5 

3 McKinsey 2018. ‘Telematics poised for strong global growth.’ McKinsey Centre for Future Mobility
4 ibidIbid
5 Motor Accident Injuries Act 2017 (NSW). s 2.19 (2) (g).
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The NSW Road Safety Plan 2021 commits to improving the “safety provided by new and proven 
technology” and “to investigate with the insurance industry opportunities to reduce premiums for 
customers who adopt safer vehicle technology and telematics.”

NSW is not alone in its encouragement of the use of telematics. 

At a national level, the 2018 Inquiry into the National Road Safety Strategy, commissioned by 
the Australian Government, recommended the “acceleration of adoption of speed management 
initiatives that eliminate harm” including “innovation in speed management to be pursued as a high 
priority, noting best practice in the vehicle sector (e.g. Intelligent Speed Adaptation), private sector 
(fleet management incentives and workplace culture), and insurance reforms (e.g. telematics).”6

Internationally, governments are also actively considering, or have implemented policies to 
facilitate, the broader use of telematics. 

• Telematics-based driver scores are used as a rating factor in personal injury protection 
(PIP) motor vehicle insurance in 50 states of the United States of America.7  

• The European Union recently approved legislation requiring all cars built and registered 
in the EU after 31 March 2018 to install GPS enabled e-Call emergency technology to 
facilitate early crash detection to reduce ‘golden hour’ response times.8 

2.2 Rationale for NSW Young Drivers Telematics Trial 

2.2.1 Improving the existing body of knowledge  

Various small-scale field studies support the idea that telematics can be effectively used to improve 
driver behaviour, but this proposition has not been evaluated at scale.   

• A study by Klauer et al. (2017) found that the use of real-time audio/visual feedback, 
parental feedback, and monitoring led to a reduction in the frequency of driving errors 
among 92 novice drivers.9 

• Farah’s et al. (2013) randomised control study showed statistically significant 
improvements in driving performance amongst young drivers who received real-time 
driving feedback and parental coaching (n=53) compared to a control group (n=55) 
who received no feedback. However, this research was inconclusive regarding the 
contributions of the feedback and parental coaching to the improvement in driving 
performance.10

• NSW Centre for Road Safety (2010) trial of intelligent speed adaptation systems 
found that 89 per cent of vehicles (n=106) that had installed auditory alert systems for 
speeding had reduced the amount of time they spent speeding.11

The advantage of the Young Drivers Telematics Trial is that it provides a larger sample size (n=717 
active drivers) to improve the generalisability of results. Data gathered by the trial also offers 
invaluable insights into young driver behaviour to inform future road safety policy development. 

6 Inquiry into the National Road Safety Strategy (2018) pg 58. 
7 Karapiperis (2015). Usage-Based Insurance and Vehicle Telematics: Insurance Market and Regulatory Implications. Centre for Insurance 
and Policy Research.
8 European Commission (2018), The interoperable EU-wide e-Call.
9 Klauer et al (2017) “Using real time and post hoc feedback to improve driving safety for novice drivers” – Proceedings of the human 
factors and ergonomics society 2016 Annual Meeting. 
10 Farah et al 2013 “The First Year of Driving – Can an in-vehicle data recorder and parental involvement make it safer?” Transportation 
Research Record Journal of the Transportation Research Board December 2013. 
11 NSW Centre for Road Safety (2010). Results of the NSW Intelligent Speed Adaptation Trial. Effects on road safety attitudes, behaviours 
and speeding. OCTOBER 2010
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2.2.2 Improving young driver safety

Although the incidence of motor vehicle collisions (MVC) in NSW has declined in recent years, 
drivers under the age of 25 continue to be overrepresented in MVC statistics. 

NSW Centre for Road Safety data suggests that drivers under the age of 25 are still up to 4.5 
times more likely to be involved in an MVC and up to 5 times more likely to be involved in an MVC 
resulting in death or serious injury.12 

New car technologies, such as telematics potentially provide policymakers with additional tools 
for improving road safety. 

12 Relativity rankings for motor vehicle controllers involved in casualty crashes, NSW 2014 to 2016 (unpublished). New South Wales Centre 
for Road Safety. 
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3. Objectives, design, methodology & data

3.1 Objectives

The main objectives of the trial were to: 

• determine whether, and the extent to which, telematics-based feedback positively 
influences young driver behaviour

• improve understanding of young driver behaviour through the gathering of real-time 
data.

Depending on the results, the secondary objectives of the trial were to: 

• consider the feasibility – including costs, benefits and associated challenges – of 
incorporating telematics into existing road safety initiatives 

• work with insurers to explore the applicability of telematics to improve safety for 
motorists

3.2 Research questions

Guided by the above objectives, the key questions we sought to answer were: 

• Does telematics use (particularly use of real-time feedback) improve driver behaviour 
and to what extent? 

• What were some key insights into young driver behaviour, with regards to speeding, 
braking, turning and acceleration? 

• Are there any limits or unintended consequences of using a telematics device? 

Assuming that telematics use does lead to tangible, quantifiable improvements in driver behaviour: 

• To what extent and under what circumstances can telematics use be encouraged? 

• What are the potential social and economic benefits of broader telematics use? 

3.3 Research Design

The Young Drivers Telematics Trial was a large study to evaluate the effectiveness of telematics on 
young driver behaviour.

There were three components to the Young Drivers Telematics Trial:

1.  a randomised control trial comprising a control group of n=255 and a treatment group of 
n=362 drivers aged 17 to 24

2. a pre- and post-intervention trial involving n=100 drivers aged 17 to 24

3. attitudinal research on young driver perception and acceptance of telematics use.
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3.3.1 Randomised controlled trial  

A total of 717 participants, n=355 control (consisting of n=255 control group and n=100 (pre- and 
post-intervention group) and n=362 treatment participants, were invited to install and drive with a 
telematics device in their vehicle. 

Group allocation determined the configuration of the telematics device they would receive, with 
only the treatment group receiving feedback from their telematics system. 

Driving data was collected over six months. 

Driving performance for the treatment and control group was compared after a six-month exposure 
period to determine if there were statistically significant improvements in safety, as measured by 
validated safety surrogate indicators for braking, acceleration, turning and speed. 

3.3.2 Pre- and post-intervention study 

n=100 young drivers from the control group were selected at random and “switched over” into the 
treatment group after the completion of 3 exposure months of driving. 

Driving performance for exposure months 1-3 was compared to months 4-6 to determine whether 
there were statistically significant improvements across several literature-validated outcome 
measures for braking, acceleration, turning and speeding. 

3.3.3 Attitudinal and behaviour research 

Post-trial surveys were implemented to gather information relating to participant’s experience 
of the trial, level of engagement, general attitudes towards the use of telematics, perception of 
impact and future use intentions. A smaller sample (n=50) of treatment and switchover group 
drivers were also invited to participate in semi-structured focus group and interviews to discuss 
their views in more detail.

3.4 Methodology

Participants were recruited through an open expression-of-interest page hosted on SIRA’s website 
from April 2018 to July 2018. 

The majority of participants were made aware of the trial through boosted Facebook advertising, 
which targeted users based on age and location requirements. A smaller number of participants 
were referred to the trial by a family member, friend or driving instructor. 

3.4.1 Sampling criteria 

To be included in the trial, participants had to:

• be aged 17-24 

• reside in Regional NSW, Western Sydney or Outer Sydney

• hold a valid Provisional P1, Provisional P2 or Unrestricted licence 

• provide consent for participation

• own, or have access to and permission to use, an OBDII compatible vehicle.13

13 OBDII” (on-board diagnostic II) is a standardised vehicle port, present in all vehicles with a manufacture year of 2006 and onwards.
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The selection criteria were broadly aligned to NSW casualty crash prevalence statistics, which 
indicate that 9 of the top 10 cohorts most frequently involved in casualty crashes were drivers 
aged between 16 and 24 and residing in Western Sydney, Outer Ring of Sydney or Regional NSW 
(refer to A.1). 

Notwithstanding the residential requirements of the selection criteria, a small number of participants 
living outside of these locations were permitted to participate at the discretion of the trial team. In 
all cases, these participants had either:

• relocated in the time between signing up for the trial and receiving their telematics 
device, or 

• lived in a suburb immediately adjacent to the targeted geographic areas.14

Data for these participants were coded as “Other Sydney Metro” to differentiate between these 
participants and participants in the targeted geographical areas. 

3.4.2 Trial promotion

Participants were recruited through an open expression of interest page, hosted on SIRA’s website 
from April 2018 to July 2018. The majority of participants were made aware of the trial through 
boosted social media advertising, targeting users based on age and location requirements. 

Social media advertising proved to be a cost-effective means of generating public awareness 
of the trial and directing traffic to the registration page. Of the 6,212 visits to the expression-of-
interest page:

• 60 per cent came via social media 

• 26 per cent came directly via the SIRA home page (which usually indicates referral by 
word of mouth)

• 6 per cent came via search engine search

• 5 per cent came via referral traffic from third party websites. 

Examples of recruitment material are at A.2. 

14 Several participants from Baulkham Hills were permitted to participate in the trial as it was immediately adjacent to Blacktown LGA 
which is considered Western Sydney for the purposes of the trial. 
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3.4.3 Recruitment

Recruitment to the trial took place over three stages: 

1. Application/expression of interest 

2. Completion of onboarding survey and consent process 

3. Verification of OBDII compliant vehicle.15 

The figure below overviews the process that each participant went through for onboarding. 

Applications received2353

Invited to trial1485

Completed onboarding survey989

Vehicles instrumented818

Onboarding process

0

600

1200

1800

2400

Applications received Invited to trial Completed onboarding survey Vehicles instrumented

Applications

3.4.4 Participant randomisation

Participants were randomised using the random number generator function in Microsoft Excel. 
Participants with even number assignments were allocated into the treatment group, and odd 
number assignments allocated into the control group. 

The same methodology was applied when selecting switchover participants from within the 
control group. 

For large sample sizes (n>30), this simple randomisation method provides a straightforward and 
reliable approach for allocating participants evenly into subject groups.16

Test of statistical significance was applied to assess equivalency between treatment and control 
groups.  Results of these analyses found no statistically significant differences in terms of 
demographics (sex, gender, mean age, licence type), vehicle types (vehicle body type, mean 
engine size, mean recorded driving kilometres), and driving behaviour (self-reported traffic 
offences in previous 12 months, self-reported deviant driving behaviours), suggesting that baseline 
characteristics of treatment and control groups were similar. 

Full results of these analyses are in Appendix A.3.   

15 Due to the technology that was selected for the trial, it was mandatory for participants to have access to an OBDII compliant vehicle. 
OBDII refers to the self-diagnostic port to enable mechanics to diagnose and generate reports on a vehicle’s engine status and other vehi-
cle systems. Generally, vehicles older than 2006 are OBDII compliant.
16 Suresh KP (2011). An overview of randomization techniques: An unbiased assessment of outcome in clinical research. Journal of Human 
Reproductive Sciences. 2011 Jan-Apr; 4(1): 8–11.
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3.5 Vehicle instrumentation 

3.5.1 Device selection 

Following a competitive tender process that fielded 17 prospective telematics device vendors, 
GOFAR was selected as the preferred supplier for the trial. GOFAR is an Australian-based telematics 
company. 

Vendor proposals were assessed based on: 

• ability to meet the technical requirements of the trial:

- including being able to capture data of interest

- not requiring drivers to interact with their mobile phone while driving

- Australian-based data storage; and

- high standards of data security and privacy 

• value for money 

• ability to provide in-service support for trial participants. 

Tender assessment panels consisted of a diverse range of expertise, including: 

• a prominent academic in the field of human factors research

• a member of the NSW Centre for Road Safety’s Safe Systems team 

• an insurance actuary specialising in telematics 

• a member of the State Insurance Regulatory Authority’s Road Safety Partnership team 

• a former chairman of an Australian-based telematics insurance company.

3.5.2 Installation 

All participants were sent a GOFAR telematics system via mail.

The GOFAR telematics system is a “plug and play” device consisting of:

1. an OBDII-based gyroscope/accelerometer unit 

2. an LED light ray which changes colours in response to risky driving behaviours 

3. a mobile phone app

A visual of the GOFAR telematics is at A.3 of the appendices. 
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3.5.3 Technical support 

Installation instructions were provided with the device. 

The instructions provided information on how to locate the OBDII port, appropriate placement of 
the LED light ray and calibration of the gyroscope/accelerometer unit.

Participants were also able to seek further technical assistance via the GOFAR website or a specific 
email set up for the trial.

3.5.4 Recording and transmission of vehicle data 

Recording and transfer of vehicle data occurred automatically when the ignition was engaged and 
the phone’s Bluetooth was turned on.

The OBDII unit links to the user’s mobile phone via Bluetooth, to facilitate real-time recording and 
transmission of driving data. Provided the Bluetooth was activated at the time of engine ignition, 
data recording occurred automatically, meaning that participants did not need to interact with 
their phone at any point while the vehicle was in motion.  

3.6 Driver feedback from the telematics device 

3.6.1 Different configurations for treatment and control

Group assignment determined the setting of a participant’s telematics system. 

The treatment group system featured: 

• driving scores for driver acceleration and braking performance 

• a leaderboard to provide performance ranking relative to other drivers in the trial 

• trip detail summary maps to indicate locations where the driver was exceeding the 
speed limit or braking, turning or accelerating harshly 

• post-trip push notifications informing the user if they spent more than 20 per cent of 
their driving time exceeding the posted speed limit

• an LED light ray situated above the driver dashboard that changed colour to alert the 
driver when speeding or making harsh manoeuvres.

The control group system featured:

• non-safety information (via an app) on driving distance, fuel economy and CO2 emissions 
as a way of ensuring that participants would still be encouraged to activate and use the 
app

• an LED dashboard display which did not change colour, irrespective of driver behaviour. 
In the case of the control group, the purpose of the light ray was to indicate connectivity 
between their mobile phone and the recording device.

A more detailed description of the telematics system is at A.3. 
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3.6.2 Real-time feedback triggers for the treatment group 

The LED light ray is positioned above the driver dashboard (above the steering column or centre) 
and changes colour when pre-set g-force and speed thresholds are exceeded.

For harsh braking, the LED feedback was configured to: 

• Emit a purple light if longitudinal vehicle deceleration was ≤ -0.2g but > -0.3g

• Emit a purple/red light if longitudinal vehicle deceleration was ≤ -0.3g but > -0.4g

• Emit a bright red light if longitudinal vehicle deceleration was ≤ -0.4g.

For rapid acceleration, the LED feedback was configured to: 

• Emit a purple light if longitudinal vehicle acceleration was ≥ 0.2g but <0.3g

• Emit a purple/red light if longitudinal vehicle acceleration was ≥ 0.3g but <0.4g

• Emit a bright red light if longitudinal vehicle deceleration was ≥0.4g.

For harsh cornering (turning), the LED feedback was configured to: 

• Emit a purple light if lateral acceleration was ≥ |0.35g| in either direction 

• Emit a bright red light if lateral acceleration exceeded ≥ |0.5g| in either direction. 

For speeding, the LED feedback was configured to: 

• Emit a purple light if true vehicle speed17 was ≥1km/h but <3km/h above the posted 
speed limit 

• Emit a purple/red light if true vehicle speed was ≥3km/h but<5km/h above the posted 
speed limit

• Emit a bright red light if longitudinal vehicle deceleration was ≥5km/h above the posted 
speed limit.

3.7 Data collection

Trial data was collected from numerous sources, including the telematics system, participant pre- 
and post-trial surveys and qualitative focus groups and interviews.

3.7.1 Telematics data 

The following variables were recorded and transmitted every two seconds:  

1. longitudinal acceleration (forwards and backwards movement) 

2. lateral acceleration (sideways movement) 

3. yaw (turning speed) 

17 With respect to speeding feedback it is important to note that feedback threshold was set to true vehicle speed.  True vehicle speed 
refers to the speed detected from a car’s wheel sensors. This is different to the speedometer speed as observed by the driver. As required 
by Australian Design Rules, speedometers may not indicate a speed that is less than true vehicle speed. Consequently, true vehicle speed 
may be 1km/h-5km/h lower than what is actually being observed by the driver on the speedometer. 
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4. GPS coordinates

5. timestamp

6. vehicle speed  

7. speed zone 

8. revolutions per minute (RPM)

9. engine load

10. mass airflow intake 

11. CO2 intake

Numbers 8, 9, 10 and 11 were not explicitly analysed for this trial. The process for capturing and 
storing real-time driving data is depicted in A.3. 

3.7.2 Survey data 

All participants were required to complete pre- and post-trial surveys. Questions in the survey 
were designed to gather the following information about the participant: 

• Geo-demographic characteristics (pre-trial)

• Driving history (pre-trial)

• Infringement history (pre-trial)

• Perception of driving skills (pre- and post-trial)

• Perception of driving risk (pre- and post-trial)

• Driving behaviour (pre- and post-trial)

• Crash occurrence and accident history (post-trial) 

• Experience of the trial (post-trial) 

• Policy support/acceptance (post-trial). 

3.7.3 Qualitative interviews and focus groups  

Post-trial focus groups and phone interviews were conducted with treatment group drivers and 
switchover drivers to discuss views on:   

n=50 treatment group and switchover group drivers were invited to participate in focus groups or 
phone interview discussions. 

The focus groups and interviews discussed participants’:

• experience of using the telematics device

• perceived impact of the telematics device on driving behaviour
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• motivators and influences for using the telematics device or joining the trial 

• obstacles, barriers or concerns that might prevent young people from using telematics 
devices more widely. 

3.8 Outcome measures 

3.8.1 Telematics-detected surrogate safety indicators 

The Australian Road Research Board (ARRB) was commissioned in 2018 to conduct a comprehensive 
literature review to identify and recommend suitable surrogate safety measures for use in this trial. 

“Surrogate safety measures” is a measurement standard that has the properties of: 

• being an observable non-crash event with a statistical and/or causal relationship to a 
crash; 

• corresponding to crash frequency and/or severity in a predictable and reliable manner. 

The use of surrogate safety measures has several advantages over official crash data for road 
safety analysis, including:

• greater frequency of occurrence, which provides a richer dataset for understanding 
individual driver behaviour

• the ability to identify less serious crashes or near-miss incidents which are not reported 
in official crash data.

Surrogate safety measures are widely used as alternatives, or complements, to official crash data 
for road safety research.18

ARRB’s review identified numerous suitable measures relating to harsh braking, rapid acceleration, 
hard turning and speed. These included:

• Speeding frequency - time spent driving over the posted speed limit as a percentage of 
non-idle driving time.

• Positive delta speed – the speed difference to the posted speed limit when driving above 
the speed limit.

• Average free speed – average free speed when it was travelling at least 75 per cent of 
the posted speed limit.

• Frequency and magnitude of longitudinal deceleration (braking):

• ≤ -0.3g per 1000 km driven 

• ≤ -0.45g per 1000 km driven 

• ≤ -0.5g per 1000 km driven

• ≤ -0.75g per 1000 km driven.

18 Johnsson, Laureshyn and Ceunynck (2018). In search of surrogate safety indicators for vulnerable road users: a review of surrogate safe-
ty indicators. Transport Reviews Volume 38 Issue 6. https://doi.org/10.1080/01441647.2018.1442888
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A comprehensive overview of safety surrogate indicators selected for this trial, and their reasons 
for inclusion, is at A.4.

3.8.2 Driver risk score 

In addition to the surrogate safety measures mentioned above, the DAC was commissioned to 
create a composite risk score to measure and rank the relative riskiness of participant driving 
behaviour. 

The risk score was created using a two-stage approach consisting of:

• supervised machine learning to identify individual risky trips and to identify the key 
features associated with those trips  

• mapping individual trips back to the drivers responsible for making those trips and 
constructing a linear combination of variables to create to a composite risk score, where 
“1” is defined as least risky and “100” is defined as most risky. 

An overview of the methodology for developing the driver risk scores is at A.5. 

3.8.3 Survey-based measures

The survey questionnaire also sought to ascertain:

• participant motivations for using a telematics device and factors that influenced their 
decision 

• participant beliefs about the usefulness of the telematics device and the feedback 
provided

• the types of feedback participants found most useful

• participant views on whether the device had caused them to alter their driving behaviour

• participant future use intentions and their willingness to purchase a telematics device for 
personal use

• views on potential product enhancements that would increase the likelihood of 
participants using telematics devices in future. 

Survey questions were a mixture of Likert scale, multiple choice selection and free text questions. 
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3.9 Privacy 

Several controls were in place to mitigate risks of misuse and/or unauthorised disclosure of 
participant information. 

These included: 

• System controls – the telematics recording device was incapable of recording 
geolocation data unless the trial participant activated Bluetooth on their mobile phone 
and was signed-in to the mobile app. The mobile phone also had to be within range 
of the vehicle for geolocation information to be recorded. Participants using shared 
vehicles for the purposes of the trial were also required, as terms and conditions of 
participation, to advise other users of their involvement in the trial.

• De-identification and aggregation – all personally identifiable information, names, 
phone numbers, email and home addresses were removed for analysis and each 
participant assigned a unique identifier. For example, a participant “John Smith, DOB: 
01/01/2000, Male, Provisional 2 licence holder, 123 Church Street Blacktown” would 
only be identified as participant “B_754, Male, 18 years, P2, Parramatta”. Geographic 
information was further aggregated for public reporting so that the participant would 
only be identified as“Male,18years,P2,Blacktown”. 

• Controlled access to personal information – Personal information of participants was 
retained only for the duration of the trial and for the purposes of administering the trial 
(for example, the shipping of telematics devices, processing of participant trial incentive 
payments and trial communications). Personal information was accessible only to two 
members of the SIRA project team; GOFAR, the supplier of the telematics device; and 
AMR, the research company contracted to manage the participant onboarding and 
offboarding process. Personal information was stored on encrypted files and saved on 
password-protected computer networks.  

• Deletion of personal information at the end of the trial – all personal information was 
deleted by SIRA at the end of the trial. GOFAR and AMR were also required to delete all 
trial data, as per the conditions of their contract with SIRA. Driving information, such as 
geolocation, was retained and stored under strict access conditions on an Australian-
based cloud server. Driving information does not contain personal information such as 
names, addresses, email or phone numbers. 

The trial was subjected to a comprehensive privacy impact assessment, which was reviewed by the 
NSW Information and Privacy Commission, before implementation. 

3.10 Minimising the risk of distraction 

Conscious of the potential dangers of distraction posed by the real-time feedback, the project 
team, before the trial launch, commissioned a literature review19 to address the following questions: 

• To what extent do auditory/visual in-vehicle warnings pose a safety risk to novice 
drivers?

• Are they distracting?

• Does the distraction (if they are distracting) increase the risk of collision?

19 Australian Road Research Board (2018) Driver distraction from in-vehicle real-time feedback and warning systems: Literature review.



24

Relevant search terms were identified, and a literature search was undertaken using academic 
databases and search engines. Papers were selected for full review if they documented an 
investigation of the impact of driver distraction deriving from the use of an in-vehicle telematics 
system providing real-time feedback to a driver. 

Six papers met the criteria for a full review. Two of the articles investigated distraction from 
devices providing feedback on the efficiency of fuel use (so-called eco-driving devices), one paper 
investigated distraction from a device providing both eco-driving and safety-related feedback, and 
two articles studied whether driver use of real-time feedback devices (crash warnings) encouraged 
driver engagement in distracting secondary activities. The final paper investigated young driver 
and parent perceptions of the distractibility of advanced driver assistance systems (ADAS) that 
provide safety-related warnings in real-time. No literature was found that attempted to investigate 
the relationship between in-vehicle feedback/warnings and crash risk, for any drivers. However, 
other relevant literature was found that demonstrated that long eye glances away from the forward 
roadway of 2 seconds or longer increase, by at least two times, the risk of a near-crash or crash.

Three of these studies investigated whether real-time feedback alerts can distract drivers from 
activities critical for safe driving. Findings from these studies were mixed. In the first, any form of 
distraction, other than visual distraction (for example, cognitive distraction), could not be ruled 
out. In the second study, it was concluded that the feedback system assessed was not likely to 
have a strong negative impact on drivers’ visual attention to the forward roadway. Finally, in the 
third study, it was concluded that the feedback system was distracting.

The remaining three studies, two experimental and one involving focus groups, investigated 
whether the provision of real-time feedback alerts encourages drivers to compensate for the 
perceived safety benefit of the warnings by engaging in secondary distracting activities. It was 
found, in the two experimental studies, that the provision of these alerts did not encourage drivers 
to engage in secondary activities more frequently, regardless of age and driving experience.

Accordingly, it was concluded that in-vehicle devices that provide real-time feedback to drivers 
should only be selected if there was a minimal likelihood of drivers being induced to look away from 
the roadway for 2 seconds or longer. This finding consistent with recommendations contained in 
the in-vehicle electronic device distraction mitigation design guidelines issued by the US National 
Highway Traffic Safety Administration.

Advice from the NSW Centre for Road Safety’s Safer People team further recommended the 
installation of the device at eye level and disabling of audio features (if any). 

Finally, the project team conducted an informal assessment of the telematics system against 
technical guidelines for driver distraction prepared by the US Federal Motor Carrier Safety System 
Administration.20 

20 Federal Motor Carrier Safety Administration (2009) Driver Distraction In Commercial Vehicle Operations. 
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4. Telematics data pre-processing 

In total, the trial collected 138 million rows of raw data or approximately 80,000 driving hours.  

Data profiling and cleansing was undertaken by the DAC before analysis to remove erroneous or 
missing values.

Example of an individual trip file (location data removed)

Information about vehicle motion is gathered every 2 seconds. Data includes: 

• Unique tripid

• Geolocation 

• True vehicle speed 

• RPM 

• Distance 

• X and Y axis g-forces (forward-backwards motion/side to side motion)

• Z-axis (rotation speed degrees per second)

• Posted speed limit 
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4.1 Common data issues

Common issues within the dataset included: 

• Missing GPS values, which were critical to identifying speed zones as well as driver 
location. Missing GPS values are attributable to: 

- the participant not activating Bluetooth on their mobile phone before driving

- the participant not being in the car while it was being driven (in situations where 
the participant shared the car with a parent or sibling)

- the participant being out of mobile phone range while driving. 

• errors in speed zone mapping 

• highly improbable g-forces being recorded as a result of miscalibration of the telematics 
device. Common causes of miscalibration include: 

- participants accidentally dislodging the recording device from the OBDII port 

- participants reinstalling the OBDII recording device into a different vehicle 
(although the device recalibrates automatically over ten trips).  

4.2 Filtering and exclusion

Some trips were excluded from the analysis to ensure consistency and data quality. Trips were 
automatically excluded if:  

• more than 50 per cent of GPS locations within a trip was missing OR

• more than 20 per cent of a trip is harsh braking OR 

• more than 50 per cent of a trip is harsh acceleration OR 

• more than 20 per cent of a trip is hard turning OR 

• more than 50 per cent of a trip had a speed of 255. 

Additional filtering rules were also applied to exclude data where there was little analytical value, 
including trips where:  

• More than 80 per cent of a trip the vehicle is not moving (speed is 0) OR

• More than 80 per cent of a trip was made in less than 40km/h speed zones. 

After applying exclusion and data cleansing filters, 44 per cent of the total raw data (80 million 
rows) remained available for analysis. This amounted to 1,848,651 of driving kilometres recorded 
over 33,279 driving hours. 
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5. Randomised control trial results
.

5.1 Summary  

The results of the randomised control trial consisting of n=362 treatment group participants 
(15,932 recorded driving hours) and n=255 control group participants (10,485 recorded driving 
hours) suggests that the use of a telematics device-based feedback is associated with reductions 
in risky driving behaviours, based on a comparison of surrogate safety measures and the DAC’s 
driver risk scores. 

5.1.1 Comparison of surrogate safety measures

The treatment group out-performs the control group across nearly all of the surrogate safety 
measures selected as outcome measures for this trial.

Relative to the control group, the treatment group have: 

• A lower frequency of speeding per 100 driving hours, including a 10.9 per cent and 38.9 
per cent lower rate of speeding at 10-20km/h and 20km/h or more above the limit.

• A lower overall positive delta speed (that is, lower severity of speed limit exceedance), 
including a 1.56km/h reduction in 50km/h zones.

• Lower rates of harsh braking, rapid acceleration and harsh cornering events per 1,000km, 
including:

- 42 per cent lower rates of extreme harsh braking events 

- 24.9 per cent lower rates of very rapid acceleration 

- 24.1 per cent lower rates of harsh turning. 

The differences in treatment and control group results were most prominent and consistent 
amongst the P1 male driver cohort. Compared to their control group counterpart, treatment group 
P1 male participants recorded: 

• 24.1 per cent lower frequency of speeding per 100 driving hours 

• a lower overall positive delta speed (that is, the severity of speed limit exceedance), 
including a 1.2km/h reduction in 50km/h zones

• substantially lower rates of harsh braking, rapid acceleration and harsh cornering events 
per 1,000km, including:

- 46 per cent lower rate of extreme harsh braking 

- 29 per cent lower rate of rapid acceleration 

- 47 per cent lower rate of harsh turning. 

Comparison of treatment and control group in terms of average travelling speed provides mixed 
conclusions. 
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The treatment group recorded lower average travelling speeds for 40km/h, 50km/h and 60km/h 
zones (-0.34kmh, -1.13km/h and -0.26km/h respectively). Driving through these speed zones 
accounted for around 60 per cent of the driving recorded by all participants. 

On the other hand, the treatment group recorded higher average travelling speeds in 70km/h, 
80km/h, 90km/h, 100km/h and 110km/h zones (+0.04km/h, +0.42km/h, +0.17km/h, +0.4km/h 
and +0.8km/h respectively). Driving in these speed zones accounted for around 40 per cent of 
the driving recorded by all participants. The differences in mean travelling speed for 90km/h and 
110km/h zones were not found to be statistically significant. 

5.1.2 Comparison of DAC driver risk scores 

Overall, the average risk score (the higher, the riskier) for the treatment group is lower than that 
of the control group (60 compared with 63), suggesting that the real-time feedback did have a 
positive influence in moderating driving behaviour.

The other dimensions that were evaluated to depict changes in driving behaviour based on average 
risk score are:

• residential location

• gender

• drivers’ residential location

• licence type.

The drivers that are apparently most likely to moderate their driving behaviour, as reflected in the 
reduction in the average user risk score between the control and treatment groups, are:

• male participants

• residents of the Other Sydney Metro areas 

• full licence holders.

Most notably, females show only a very slight improvement in average risk score as a result of 
using the telematics device. However, females had a lower baseline risk score (and were therefore 
classified as being less risky) from the outset. 
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5.2 Comparison of safety surrogate indicators 

5.2.1 Speeding frequency (speeding per 100 hours)

For this trial, speeding frequency was operationally defined as the number of hours driving over 
the speed limit (speed hours) divided by the total hours of non-idle driving time (driving hours). 

Data was adjusted to obtain a normalised rate of speeding hours per 100 driving hours. This was 
necessary to account for the differences in total speeding hours and total driving hours recorded 
by the treatment and control group.

(1) Speeding frequency – overall comparison  

There were modest differences between treatment and control groups in terms of overall rates of 
speeding. The treatment group, however, had substantially lower rates of high and medium-range 
speeding (that is, speeding at 10-20km/h and 20km/h+ over the limit). 

Compared to the control group, the treatment group had a:

• 3.4 per cent lower rate of speeding overall (17.01 vs 17.6 speeding hours per 100 driving 
hours) 

• 0.4 per cent higher rate of speeding at less than 10km/h over the limit (14.01 vs 13.85 
speeding hours per 100 driving hours) 

• 10.9 per cent lower rate of speeding at 10-20km/h over the limit (2.45 vs 2.75 speeding 
hours per 100 driving hours) 

• 38.9 per cent lower rate of speeding at more than 20km/h over the limit (0.55 vs 0.9 
speeding hours per 100 driving hours).  

A.6 provides a more detailed comparison of treatment and control group speeding frequency 
outcomes over the entire trial period.

(2) Speeding frequency over six months   

The descriptive analyses at A.7 of the appendix provide a month to month comparison of speeding 
frequency between treatment and control groups. 

The treatment group had consistently lower rates of speeding at medium range (10-20km/h over 
the limit) and high range (>20km/h over the limit). 

The most considerable treatment-control group difference was observed in month 1, with the 
treatment recording a 57 per cent lower rate of high-range speeding and a 26 per cent lower rate 
of medium-range speeding in that period.

Treatment-control group differences in the lower-speeding range (<10km/h over the limit) were 
less discernible and varied month to month, such that treatment group recorded higher rates of 
low-range speeding in months 1, 4 and 6, but higher rates of low-range speeding in months 2, 3 
and 5. 

Moreover, the differences also became smaller as the trial progressed, partially as a result of 
the control group decreasing their speeding frequency and partly due to the treatment group 
increasing speeding frequency over the trial period. 
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The results suggest that: 

• telematics use appears to have the greatest impact on reducing the frequency of 
medium and high range speeding behaviours

• telematics use had limited impact on reducing the frequency of low-range speeding 

• the impact of telematics use on speeding attenuates over time.  

(3) Speeding frequency by speed zones 

An analysis of speeding by speed zones (refer to A.8) was conducted to understand how speeding 
frequency was distributed across speed zones. 

Speeding frequency varied depending on the speed zone, but participants had a greater tendency 
to speed in high-speed zones. 

The frequency of speeding was 16.0 speeding hours per 100 hours in 40km/h to 70km/h zones. 
This increased to 21.0 speeding hours per 100 hours in 80km/h to 110km/h zones. 

Compared to the control group, the treatment group recorded:

• Lower rates of speeding for:

- 40km/h zones (13.0 vs 13.4 speeding hours per 100 driving hours)

- 50km/h zones (14.9 vs 17.4 speeding hours per 100 driving hours) 

- 60km/h zones (15.7 vs 16.7 speeding hours per 100 driving hours), 

- 70km/h zones (11.9 vs 12.8 speeding hours per 100 driving hours), and

- 100km/h zones (21.3 vs 21.9 speeding hours per 100 driving hours). 

• Higher rates of speeding in 80km/h zones (20.6 vs 18.5 hours per 100 driving hours). 

• The treatment group also had higher rates of speeding at 90km/h (29.2 vs 23.8 speeding 
hours per 100 driving hours) and 110km/h (22.9 vs 19.1 hours per 100 speeding hours). 

5.2.2 Speeding severity (positive delta speed)

Positive delta speed (that is, the average speed over the posted speed limit) is used as an indicator 
for the severity of speeding performed by the individual driver. The advantage of positive delta 
speed is that it provides an insight into the degree to which a driver exceeds the speed limit. 

Jun, Guensler and Ogle (2011) and Jun (2006) found that drivers involved in crashes tended to 
drive at positive delta speed compared to drivers who were not involved in crashes and showed a 
higher tendency of non-compliance with posted speed limits. 

Positive delta speed is calculated by subtracting the recorded vehicle speed from the posted 
speed limit. For example, a driver travelling at 55km/h in a 50km/h zone will have a positive delta 
speed of 5km/h. Vehicle speed and the speed limit was logged every two seconds, enabling a 
highly detailed view of speeding tendency.  
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Analysis of positive delta speed (refer to A.9) recorded by participants indicates: 

• an inverse relationship between average positive delta speed and speed zones, meaning 
that drivers exceeded the speed limit by more in lower speed zones compared to higher 
speed zones

• that compared to the control group, the treatment group had: 

• lower average positive delta speeds for:

- 50km/h zones (-1.56km/h)

- 60km/h zones (-1.0 km/h) 

- 70km/h zones (-0.1 km/h)

- 80km/h zones (-0.1km/h), and

- 100km/h zones (-0.1 km/h)

• higher average positive delta speeds for:

- 40km/h zones (+0.5km/h) 

- 90km/h zones (+0.3km/h)

- 110km/h zones (+0.1km/h). 

5.2.3 Mean travelling speeds

Mean speed is an important road safety metric, given the substantial body of research linking 
increases in mean travel speed with increased severity and frequency of motor vehicle crashes.21 

For the purposes of this analysis, comparisons were based on free-speed to account for potentially 
confounding effects of idling time and traffic. Free-speed was defined as vehicle speed greater 
than or equal to 75 per cent of the posted speed limit. 

The treatment group recorded lower mean free speeds in 40km/h, 50km/h and 60km/h zones 
(accounting for around 60 per cent of all recorded driving hours).

However, the treatment group’s mean free speeds were higher than the control for 70km/h+ speed 
zones.

With the exception of 90km/h zones and 110km/h zones, the differences in mean free speeds 
between the treatment and control groups are statistically significant (p<0.01).

21 Elvik R (2009). The Power Model of the relationship between speed and road safety: Update and new analyses. Report 1034/2009 (The 
Institute of Transport Economics. Norway).
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Differences in average mean speed and speeding time per 100 driving hours by speed zones.22

KM/H 40 50 60 70 80 90 100 110

Mean free speed23

Treatment 39.88 48.22 56.84 64.91 75.56 85.67* 93.40 100.70*

Control 40.22 49.35 57.1 64.87 75.14 85.50* 93.00 99.90*

T-C -0.34 -1.13 -0.26 0.04 0.42 0.17 0.4 0.8

Hours speeding per 100 driving hours

Treatment24 13.02 14.86 15.66 11.88 20.62 29.18* 21.3 22.94*

Control 13.4 17.4 16.68 12.78 18.52 23.84* 21.85 19.08*

Total driving hours

Treatment 275 4,572 4,324 1,669 1,960 335 1,526 1,271

Control 175 3,245 2,719 920 1,403 209 1,083 731

(1) Explanation of average free speed results

The comparatively higher mean speeds recorded by the treatment group for 70km/h+ may be 
attributed to the configuration for feedback receiving real-time feedback. 

As previously outlined, feedback is triggered when the true vehicle speed is ≥ 1km/h above the 
posted speed limit. This is different from the speedometer speed as observed by the driver. As 
required by Australian Design Rules, vehicle speedometers may not indicate a speed less than the 
true vehicle speed, and consequently, speedometers (depending on the manufacturer) will display 
a speed that is 1km/h to 5km/h higher than the true vehicle speed. 

For example, a driver who is driving through a 100km/h speed zone and observing 100km/h on 
their speedometer would have an actual vehicle speed of 95km/h to 99km/h (depending on make 
and model of vehicle). However, the same driver using the telematics device would not receive any 
real-time feedback to alert them of speeding until the speedometer reaches 102km/h to 106km/h 
– although they may be travelling at a true vehicle speed of 101km/h.

Control group drivers who do not receive any feedback are therefore reliant on the speedometer 
as their reference point for speed. These drivers would select a travelling speed that is lower than 
a treatment group driver who is reliant on the real-time feedback as a reference point, to ensure 
compliance with the posted speed limit.

5.2.4 Frequency and severity of harsh braking 

Analysis at A.10 shows that the treatment group had substantially lower rates of extreme, very 
harsh and harsh braking events per 1,000km. 

Notably, the treatment group had a 42 per cent lower rate of extreme braking (0.36 events vs 0.63 
per 1,000km) compared to the control group for the entire trial period. 

The differences appear to be sustained across the trial duration, suggesting that changes in harsh 
braking behaviours may be more sustained, compared to other behaviours. 

By way of reference, a deceleration of less than -0.75g would be the equivalent of travelling at 
27 km/h and coming to a dead stop in the space of 1 second. Although not necessarily a crash, 
deceleration of less than -0.75g may be indicative of an emergency braking event. Simons-

22 Final YDTT data over 6 months of driving (T=362, C=255), 26,417 driving hours (T=15,932, C=10,485), 1,451,156 km (T=890,597km, 
C=560,559km). Driving hours is based on analysable data after pre-processing and may not reflect the sum total driving hours by partici-
pants. KMs are based on sum total kilometres.
23 Freespeed refers to the speed at a which a vehicle is travelling unimpeded by traffic. Freespeed is defined as when vehicle speed is 
≥0.75 of posted speed limit. 
24 * indicates that results are not statistically significant. All other results are statistically significant at p<0.01.
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Morton’s (2011) study suggests a strong positive correlation (r=0.76) between the frequency of 
harsh braking events per 100 miles and crash and near-crash events per 10,000 miles.25 

5.2.5 Frequency and severity of rapid acceleration

Compared to the control group, the treatment group had a 19 per cent lower rate of rapid 
acceleration (82.3 vs 102.6 events per 1,000km) at 0.35g≤ x <0.58g at the end of six months. 
Acceleration of 0.35g is equivalent of going from 0-100km/h in 8 seconds. Acceleration of 0.58g 
is the equivalent of going from 0-100km/h in 5 seconds, respectively.  

Analysis at A.11 shows that the overall rate of rapid acceleration at x≥0.58g was 24.6 per cent lower 
for the treatment group (4.9 vs 6.5 events per 1,000km) however, the month to month differences 
are inconsistent, with the control group having lower rates in some months of the trial. 

Qualitative focus group discussions suggest that some in the treatment group were influenced by 
peer passengers to “turn the ray red” out of amusement. One female participant from Western 
Sydney reported: 

• “…they are like ‘make it go red, make it go red’ … They want to see it happen, and they 
will encourage you and say just go over for a second so I can see it and they get excited 
by it.” 

A similar experience was reported by a male participant from Regional NSW: 

• “Sometimes they say ‘put it in red. Make it go red’.”

The Spearman’s correlation between individual rates of rapid starts and crash/near-crash rates for 
teenage participants was r=0.75. This indicates a strong positive relationship between a higher 
crash and near-crash rates and more frequent rapid starts.26

5.2.6 Frequency and severity of hard turning 

Analysis of harsh turning events at A.12 shows that the treatment group had lower rates of harsh 
turning events per 1,000km (215.4 vs 283.8 per 1,000km). This result is consistent across the whole 
trial period. 

Simons-Morton (2011) found that Spearman’s correlation between individual rates of harsh turning 
and crash/near-crash rates for teenage participants was r=0.53 for hard left turns and ρ=0.62 for 
hard-right turns.  This suggests a moderate positive relationship between a frequency of harsh 
turns and crashes and near-crashes.27

5.2.7 Substantial improvements observed amongst P1 male drivers 

Given the over-representation of young male drivers in casualty trauma, it is noteworthy that the 
most considerable and consistent differences in treatment-control speeding, harsh braking, harsh 
acceleration and turning behaviours were observed amongst young P1 male drivers. 

Differences between treatment and control group speeding rates were most pronounced amongst 
P1 male drivers. Analysis at A.13 shows that, compared to the control group of P1 males, the 
treatment group of P1 males drivers had a: 

25 [Simons-Morton, B. G., Ouimet, M. C., Zhang, Z., Klauer, S. E., Lee, S. E., Wang, J., ... & Dingus, T. A. (2011). The effect of passengers and 
risk-taking friends on risky driving and crashes/near crashes among novice teenagers. Journal of Adolescent Health, 49(6), 587-593.
26 [Simons-Morton, B. G., Ouimet, M. C., Zhang, Z., Klauer, S. E., Lee, S. E., Wang, J., ... & Dingus, T. A. (2011). The effect of passengers and 
risk-taking friends on risky driving and crashes/near crashes among novice teenagers. Journal of Adolescent Health, 49(6), 587-593.  
27 [Simons-Morton, B. G., Ouimet, M. C., Zhang, Z., Klauer, S. E., Lee, S. E., Wang, J., ... & Dingus, T. A. (2011). The effect of passengers and 
risk-taking friends on risky driving and crashes/near crashes among novice teenagers. Journal of Adolescent Health, 49(6), 587-593. 
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• 24.0 per cent lower rate of speeding overall (14.6 vs 19.2 speeding hours per 100 driving 
hours) 

• 21.6 per cent lower rate of speeding by less than 10km/h over the limit (12 vs 15.3 
speeding hours per 100 driving hours) 

• 31.8 per cent lower rate of speeding by 10-20km/h over the limit (2.0 vs 2.9 speeding 
hours per 100 driving hours) 

• 37.5 per cent lower rate of speeding by more than 20km/h over the limit (0.65 vs 1.04 
speeding hours per 100 driving hours).  

The P1 Male treatment group appears to have increased their speeding frequency relative to the 
control group by month six. However, this is likely to be an artefact of the substantially lower 
driving hours recorded in month six. 

Analysis at A.14 shows that P1 male treatment group participants also have substantially lower rates 
of harsh braking, rapid acceleration and harsh cornering compared to control group counterparts. 
Notable differences include:

• 46 per cent lower rate of extreme harsh braking per 1,000km (0.55 vs 1.02) 

• 29 per cent lower rate of rapid acceleration per 1,000km (96.2 vs 135.6) 

• 47 per cent lower rate of harsh turning per 1,000km (23.1 vs 44.1).

5.2.8 The treatment group had slightly higher rates of very rapid 
acceleration (x≥0.58g) per 1,000km (8.4 vs 8.7 per 1,000km). Multivariate 
analysis of safety surrogate indicators

In addition to the descriptive analyses above, multiple linear regression (MLR) analysis was applied 
to assess differences between treatment and control groups in terms of safety surrogate indicators. 

The purpose of the multiple regression analysis was to adjust for covariates – such as gender, age, 
participant zone of residence, licence type, months of exposure, driving hours and speed limits – 
which could influence driving performance. 

Statistical results for speeding frequency, speeding severity, average speed, harsh braking, harsh 
turning and rapid acceleration are discussed below. 

(1) Speeding frequency (speeding per 100 hours) 

Being in treatment or control groups was not statistically significantly associated with rates of 
speeding per 100 driving hours (p=0.22); however, it was also found that: 

• membership of the treatment group was significantly associated with lower rates of 
medium-range speeding (speeding at 10km/h-20km/h over the posted speed limit) per 
100 driving hours (β=-0.20, p<0.01)

• membership of the treatment group was significantly associated with lower rates of high 
range speeding (speeding at more than 20km/h over the posted speed limit) per 100 
driving hours (β=-0.16, p<0.01).
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These results suggest that driving feedback had a limited effect on the overall rate of speeding per 
100 driving hours. However, it did significantly reduce rates of medium and high range speeding. 

(2) Speeding severity (positive delta speed)

Membership of the treatment group was associated with a lower positive delta speed (β=-0.29, 
p<0.01), suggesting that driving feedback had the effect of lowering the severity of speeding.

(3) Mean travelling speed

Membership of the treatment group was significantly associated with lower average free speeds 
(β=-0.43, p<0.01) for urban and residential zones (i.e. 40km/h to 70km/h speed zones).

(4) Harsh braking

Membership of the treatment group was significantly associated with:

• lower rates of harsh braking events (-0.5g< x ≤-0.45g) per 1000km (β=-5.58, p<0.01)

• lower rates very harsh braking events (-0.75g< x ≤-0.5g) per 1000km (β=-4.31, p<0.01). 

(5) Rapid acceleration 

Membership of the treatment group was significantly associated with lower rates of rapid 
acceleration (x ≥ 0.35g) per 1000 km (β=-22.68, p<0.01). 

(6) Hard turning

Membership of the treatment group was significantly associated with lower rates of hard turning 
events (y ≥ |0.5|g) per 1000km (β=-10.5, p<0.01).

5.3 Comparison of DAC risk scores 

Male control group participants had a notably higher average risk score than female control group 
participants, but show the most substantial reduction in risk score as a result of membership in the 
treatment group.

The use of a telematics device appeared to have a negligible impact on driving behaviour/risk 
score of the female participants. However, female participants generally had a lower baseline risk 
score.  

Participants from  the Other Sydney Metro area had the lowest average risk score in the control 
group and also showed the largest reduction in average risk score as a result of being in the 
treatment group.  

Residents in the Outer Ring of Sydney have the highest average risk score in the control group 
and show the second-highest impact from the trial. The changes for Regional NSW and Western 
Sydney residents were similar and smaller than the changes for other areas.

Full licence holders have the highest average risk scores in the control group and the highest 
reduction in average risk score arising from participation in the trial. P1 and P2 licence holders 
showed a smaller (and almost identical) reduction.
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5.3  Comparison of DAC risk scores

Average driver risk score by geo-demographic characteristics

Control Treatment Change in risk score

Gender

Male 67.8 (n = 134) 58.9 (n = 130) -8.9

Female 58.1 (n = 172) 57.9 (n = 176) -0.2

Residential location

Outer Ring of Sydney 67.1(n = 50) 61.3(n = 44) -5.8

Regional NSW 64.6(n = 144) 60.6 (n = 126) -4.0

Western Sydney 58.5(n = 85) 55.5(n = 119) -3.0

Other Sydney Metro 57.5(n = 27) 50.4(n = 20) -7.1

Licence type

Full 66.8 (n = 119) 61.1 (n = 132) -5.7

P2 61.6 (n = 107) 57.4 (n = 99) -4.2

P1 58.1 (n = 80) 54.1 (n = 75) -4.0
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6. Pre/post-intervention comparison 

Results of the pre- and post-intervention analysis (n=100 participants, n=4,105 pre-intervention 
driving hours, n=2,846 post-intervention driving) accord with findings of the treatment versus 
control RCT analysis, with participants driving in a less risky manner in the period when they were 
receiving feedback compared to the period when they were not receiving feedback. 

The table provides a summary of the differences in performance during pre- and post-intervention 
periods. 

Surrogate safety indicator  Pre-intervention (4,105 
driving hours)

Post-intervention (2,846 
driving hours) Pre/Post change

Speeding hours per 100 
driving hours 17.08 15.12 -11.4 per cent

Average free speed 68.05 km/h 67.83 km/h -0.22 km/h

Average positive delta 
speed 5.87km/h 5.23km/h -0.64km/h

Extreme harsh braking 
events per 1000 km 0.29 0.26 -10.3 per cent

Very rapid acceleration 
events per 1000 km 2.31 1.44 -37.6 per cent

Harsh turning events per 
1000km/h 21.28 14.14 -33.5 per cent
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7. Other insights from the telematics dataset

This section provides general insights about young driver behaviour based on the 33,279 hours of 
driving data recorded over six months.

7.1 Distribution of driving time by speed-zone 

Of all recorded driving hours in the trial, around 60 per cent took place within 40km/h, 50km/h, 
and 60km/h speed ranges. The distribution of recorded driving hours in the trial appears to have 
a strong relationship to the distribution of casualty crashes involving young drivers from 2013 to 
2017 (r=0.98).

1.1  Distribution of driving time by speed-zone

Distribution of 
annualised average of 

crashes involving 
motor vehicle 

controllers aged 17-25, 
2013-2017 (NSW 

Centre for Road Safety 
2018)

Distribution of driving 
hours recorded in 

Young Drivers 
Telematics Trial by 

speedzone

40 50 60 70 80 90 100 110

40 40 0.017034485 0.295907938 0.266608623 0.098005072 0.127304387 0.0205928 0.098762161 0.075784533

50 50 0.025679076 0.343376992 0.299825795 0.090844571 0.08852184 0.016001032 0.102006581 0.033744113

7.1 Distribution of driving time by speed-zone
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7.2 Speeding frequency by time and day

The rate of speeding (as measured by the number of speeding hours per 100 driving hours) appears 
to be highest between midday and 4pm on Tuesdays, peaking at approximately 27.0 speeding 
hours per 100 driving hours. Other periods where the rate of speeding is notably higher include:

• 12am to 4am on Sunday (25 hours per 100 driving hours)

• 12am to 8am on Wednesday morning (25-26 hours per 100 driving hours). 

It should be noted that the chart refers to the frequency of speeding as a proportion of all driving 
hours completed within a specific time period, as opposed to the distribution of all speeding hours 
across the time and day. 

Frequency of speeding (1km/h or more over the speed limit) – by time and day

Mon Tue Wed Thu Fri Sat Sun
0000 to 0359 19 21 26 17 18 17 25
0400 to 0759 18 18 25 15 17 18 15
0800 to 1159 16 18 19 23 16 17 19
1200 to 1559 19 27 22 19 23 21 19
1600 to 1959 16 20 17 16 21 16 19
2000 to 2359 16 17 17 18 23 18 19

7.2 Frequency of speeding (1km/h or more over the speed limit) – by time and day  
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7.3 Frequency of extreme harsh braking events by time and day 

There appears to be a higher occurrence of extreme braking events (deceleration ≤ -0.75g) on 
Monday from 4 pm to 8 pm, as well as Sunday from 4pm to 8pm. 

For reference, a deceleration of ≤ -0.75g is experienced if a vehicle reduces speed by 27km/h in 
the space of 1 second. 

However, it should be noted that this trial did not collect any video footage to enable positive 
confirmation of a crash or near-crash event. 

Table 2

Mon Tue Wed Thu Fri Sat Sun

0000 to 0359 0.4 0.5 0.4 0.9 0.4 0.9 0.4

0400 to 0759 0.4 0.9 0.7 0.8 0.5 0.6 0.5

0800 to 1159 1 0.7 1.1 0.6 0.5 0.8 0.6

1200 to 1559 0.7 0.4 0.2 0.7 0.5 0.4 0.9

1600 to 1959 1.3 0.1 0.3 0.8 0.3 0 1.2

2000 to 2359 0.6 0.5 0.7 0.4 0.5 0.4 0.3

7.3 Frequency of harsh deceleration events per 1,000km  
(deceleration ≤ -0.75g) – by time and day 
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7.4 Frequency of very rapid acceleration by time and day 

Rates of very rapid acceleration (acceleration ≥ 0.58g) are notably higher on Friday between 
8pm and midnight. This may be the consequence of lower traffic impedance at those times. For 
reference, acceleration of ≥ 0.58g is equivalent to going from 0km/h to 100km/h in the space of 
5 seconds. 

Frequency of very rapid acceleration events per 1,000km (acceleration ≥ 0.58g) – by time and day

Mon Tue Wed Thu Fri Sat Sun
0000 to 0359 4.65 2.875 4.65 4.725 3.125 3.275 3.55
0400 to 0759 5.25 4.525 4.5 4.475 4.225 3.75 2.725
0800 to 1159 4.025 4.95 4 4.425 3.575 3.975 3.575
1200 to 1559 1.2 1.825 0.925 2.5 2.45 1.925 1.2
1600 to 1959 4.65 3.325 3.15 3.025 1.725 1.075 2.775
2000 to 2359 4.125 4.125 3.4 4.05 6.5 2.725 3.9

7.4 Frequency of very rapid acceleration events per 1,000km  
(acceleration ≥ 0.58g) – by time and day 
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7.5 Geographic distribution of high range speeding events 

8 out of 10 trips recorded for the trial had at least one instance of speeding (exceeding the speed 
limit by at least 1km/h). 

Each coloured dot indicates one 1 instance of speeding within a 2 second period. 

A single dot suggests an isolated incident of speeding, whereas continuous dots indicate greater 
frequency. Yellow dots indicate speeding by 1-10km/h, orange dots indicate speeding by 11-20km/
h and red dots suggest speeding by more than 20km/h. 

The majority of speeding observed in the trial is low range speeding. 

Speeding at above 10km/h and above 20km/h accounts for less than 3 per cent of all recorded 
driving time but is highly concentrated in rural and major arterial roads.
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8. Results of focus group and surveys

8.1 Summary

The majority of participants believe that the telematics device was positive in changing their 
behaviour. 

63 per cent of all participants indicated that the telematics device had some positive impact 
on their driving. The treatment group were more likely to rate that their use of telematics had a 
positive impact on driver behaviour (74 per cent treatment, 44 per cent control). 

Participants in the trial reported improved self-awareness and fuel efficiency as a result of using 
the telematics device.

Participants agreed that they altered their driving style to avoid receiving feedback. About three 
quarters agreed that the feedback had been effective in getting their attention and reduced the 
risks taken as a driver. 

Overall, females and provisional licence holders reported that feedback from the telematics device 
helped them drive in a safer way – this is less so among male participants.

How the device changed driver behaviour 

Participants interacted and responded to the feedback in different ways, and there were numerous 
factors for changing behaviour. Analysis of survey post-trial and focus group results identifies the 
following key motivators for behavioural change: 

• better self-awareness of driving behaviour 

• desire to adopt a more fuel-efficient driving style 

• competition with other trial participants

• passenger monitoring and critique of driver behaviour based on real-time feedback.

Participants rated the telematics device positively and were engaged with its use 

Overall, 8 out of 10 participants indicated that they would be likely to continue to use the telematics 
device even after the trial. There were small differences across licence classes and control vs 
treatment groups in likelihood to recommend the device.

Over half (54 per cent) claimed that they had activated the telematics device for over 80 per cent 
of their driving trips – over a quarter claimed they did this for all trips. Higher engagement rates 
were seen amongst those in the treatment group – with a significantly higher proportion reporting 
activating the device in over 80 per cent of the trips.

Trip details were considered to be the most helpful aspect of the telematics feedback, followed 
by speeding push messages. In contrast, participants did not find the Leaderboard particularly 
helpful.

While some aspects of the telematics device rated positively, some participants (25 per cent) 
found the feedback annoying – especially amongst those with P1 licence. Females were also more 
likely to report that the “feedback stressed me out” (19 per cent vs 9 per cent). 
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Young drivers supportive of broader use of telematics 

3 out of 4 participants agreed that it should be mandatory for risky drivers to use a telematics 
device. A similar proportion indicated that they would not be concerned about the government 
accessing their data if it was de-identified.

Two thirds (67 per cent) agreed that more drivers should have a telematics device installed in their 
car. 24 per cent were undecided, and only 9 per cent were not in favour.

Those in the treatment group felt that more drivers should have a telematics device installed in 
their car, with 71 per cent in agreement that more drivers should have a telematics device installed.

Young drivers unlikely to pay for their own telematics device but would be willing to use one 
provided by government or an insurance company 

Over half of the participants stated that they are unlikely to buy a telematics device for personal 
use, but 3 out of 4 said they would be likely to use one if provided by the government or insurance 
company. 

Young drivers could be encouraged to use a telematics device through discounts on insurance 
or by being offered opportunities to win prizes. Others could also be encouraged through other 
vehicle-related discounts such as registration or fuel vouchers. 

Key concerns with using a telematics device

Privacy, device connectivity/accuracy and device ergonomics were the main areas of concern 
cited by participants. 17 per cent of participants cited privacy concerns; however, 90 per cent also 
stated that they would not be concerned with government accessing their driving data if it was 
de-identified. 92 per cent also stated they would not be concerned about an insurance company 
accessing their data if it meant they would get a discount on their insurance. 
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8.2 Perceived impact on driving behaviour

Overall, the use of the telematics device was seen to have a positive impact on behaviour. 

• 74 per cent of drivers who received driving feedback28 believed that they had reduced 
the risks they took as a driver

• 67 per cent of drivers who received feedback thought that the feedback helped them 
drive in a safer way 

• 75 per cent of drivers who received feedback found that the telematics device had 
affected their driving in a positive manner. 

Treatment

Switchover

Control

0% 20% 40% 60% 80% 100%

Strongly disagree Disagree Agree Strongly agree
N/A

The feedback reduced the risks I took as a driver

Strongly 
disagree

Disagree Agree Strongly agree N/A

Treatment 0.04545455 0.22027972 0.5979021 0.13636364
Switchover 0.07692308 0.25274725 0.52747253 0.14285714

Control 1

8.2.1 The feedback reduced the risks I took as a driver

Treatment

Switchover

Control

0% 10% 20% 30% 40% 50% 60%

Very negative Somewhat negative
Did not affect my driving Somewhat positive
Very positive

To what extent, either negative or positive, do you feel that the telematics device affected your driving?

Very negative Somewhat negative Did not affect my 
driving

Somewhat positive Very positive

Treatment 0.003496503 0.024475524 0.223776224 0.552447552 0.195804196

Switchover 0.010989011 0.021978022 0.32967033 0.461538462 0.175824176

Control 0.005 0.015 0.52 0.32 0.14

8.2.2 To what extent, either negative or positive,  
do you feel that the telematics device affected your driving?

28 Refers to treatment group and switchover group drivers
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Curiously 46 per cent of control group drivers, who did not receive driving feedback, believed 
that the telematics device had affected driving behaviour in a positive way. Analysis of free-text 
comments provided by control group drivers suggests that even though they didn’t receive safety 
feedback, control drivers were self-regulating behaviours due to the knowledge that they were 
being monitored and being made more aware of their fuel consumption: 

• “The trial made me concentrate on my speed”  
– Regional NSW, P1, Female 

• “Made me think more about what I was doing”  
– Outer Ring of Sydney, P2, Female

• “Having the statistics of my fuel usage, kilometres, emissions etc. boosted my awareness 
of how I drive and how often. It helped me to become more passive in my driving style, 
e.g. not feeling the need to accelerate hard from traffic lights, becoming more aware of 
other people’s driving styles then using that awareness to gauge my driving. An example 
is someone drifting out of their lane, speeding up and slowing down in front of me – I 
often keep a safe distance, but I created even more. It made me rethink my driving styles. 
My main point is that it drastically heightened my awareness.”  
– Regional NSW P2 licence 

• “Made me think about my actions more, i.e. Acceleration and braking”  
– Western Sydney P2 Male

• “It meant that I was more fuel-conscious, and drove differently, safer because I knew my 
trips were recorded”  
– Outer Ring of Sydney P1 licence 

• “The device stayed blue 99 per cent of the time, so it did not particularly affect my 
driving however it was helpful in being conscious about my fuel efficiency”  
– Regional NSW P1 licence Male

• “Kept me conscious of fuel usage and the kilometres I drove every week.”  
– Regional NSW Full licence Male 

However, drivers who did receive the feedback (75 per cent treatment and 72 per cent switchover 
group vs 44 per cent control) were much more likely to report that the telematics device had 
influenced their driving behaviour in a positive manner. 

Treatment

Switchover

Control

0% 20% 40% 60% 80% 100%

Extremely unlikely Somewhat unlikely
Neither likely nor unlikely Somewhat likely
Extremely likely N/A

How likely is it that the feedback helped you drive in a safer way?

Extremely 
unlikely

Somewhat 
unlikely

Neither likely nor 
unlikely

Somewhat likely Extremely likely N/A

Treatment 0.048951049 0.073426573 0.206293706 0.506993007 0.164335664

Switchover 0.142857143 0.043956044 0.21978022 0.505494505 0.087912088

Control 1

8.2.3 How likely is it that the feedback helped you drive in a safer way?
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8.3 How the device changed driver behaviour 

Participants interacted and responded to the feedback in different ways and there were numerous 
factors for changing behaviour. Analysis of survey post-trial and focus group results identifies the 
following key motivators for behavioural change: 

• better self-awareness of driving behaviour 

• desire to adopt a more fuel-efficient driving style 

• competition with other trial participants

• passenger monitoring and critique of driver behaviour based on real-time feedback.

Improved self-awareness

The telematics device, particularly the real-time feedback, made participants more aware of 
driving behaviours which they were not necessarily conscious of or that they had not previously 
considered to be “unsafe”.

Participants reported feeling surprised to see the extent to which their driving behaviours 
had caused the feedback device to turn red. For example, there was a significant gap in what 
participant’s perceived as a safe cornering speed, compared to the feedback being given by the 
telematics device. 

Of the participants who received the real-time feedback (treatment and switchover group), 56 per 
cent reported changing their driving style to avoid triggering the behavioural feedback. 

Participants also mentioned that they were continually learning and responding to the feedback to 
challenge themselves to improve. For some participants, this led to lasting changes in behaviour, 
while others reported that their behaviours had reverted back to pre-trial behaviours as the trial 
progressed. 

• “I’m surprised I sped so much…”  
– Male, Newcastle 

• “My dad he always tells me that I brake really hard because my brakes wear out really 
quickly and I didn’t believe him, but I didn’t realise until I was in the car and I was braking, 
and it was flashing red, and I was like ‘oh I do brake really hard’”  
– Female, Parramatta

• “When I first installed it I was so disappointed to see how easy it went into the red.”  
– Male, Wollongong

• “I was like I’m a great driver. And then one day it just kept going red, and I was like sh#t 
what?”  
– Female, Regional NSW

• “It helps you improve as an individual, you can see exactly what you are doing wrong, 
and some things you don’t realise are a dangerous behaviour that you are doing you 
think it is normal, and then that thing blows red.”  
– Female, Western Sydney 
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• “I think my driving improved from it ... I didn’t drive overly recklessly before I had it. But, I 
probably think about my driving a bit more now.”  
– Male, Regional NSW

• “I definitely improved the way I drive with accelerating and braking ... But certainly 
having the brake feedback that’s changed, I brake smoother, I take corners less hard 
now.”  
– Male, Regional NSW 

Desire to adopt a more fuel-efficient driving style 

Enabling drivers to monitor their fuel efficiency allows participants to link their driving behaviour 
to something more tangible – money spent at the fuel pump. Fuel usage and efficiency were 
tracked by the telematics device, with this information being easily accessible by the participants 
through the app. 

Participants who recognised a link between their driving style and fuel consumption were 
motivated to change their driving behaviours (for example, excessive acceleration) as a way to 
avoid excessive fuel consumption. 

Having access to information such as routes and time of day travelled also enabled some of the 
more budget-conscious participants to optimise their travelling habits such as choosing to drive 
at certain times of the day to avoid traffic. 

• “When I read into it more I was intrigued by the device just because I was spending a lot 
of fuel at the time so when I read that I could see how much I was spending on fuel that 
sounds interesting.”  
– Male, Western Sydney 

• “I thought if I drove better that would be more economical and I wouldn’t have to spend 
so much on petrol.”  
– Female, Other Sydney Metro

• “More just having the device and being able to look at the different things like 
acceleration and braking, just knowing that stuff I guess. I liked the whole fuel economy 
thing.”  
– Female Regional NSW 

• “I didn’t really care about the money [the incentives]; money is not an issue for me. More 
so I just wanted to see how good my fuel economy was.”  
– Male Regional NSW 

• “Wanting to see how much my fuel efficiency and when I want to enter in what I have 
spent on fuel and general me being organised.”  
– Female, Western Sydney

• “I was looking at fuel consumption and when I was driving intentionally a bit harsher and 
see what the differences are.”  
– Male, Parramatta

• “It gives you a reading for your trip … if I’m going between certain points like…from work 
and home I know ok I’m more efficient this time of the day. This time of the day, I’m a bit 
less efficient.”  
– Male, Regional NSW 
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Competition with other trial participants

The leaderboard, a feature of the telematics device app, resonated well and was initially very 
engaging for some participants.  

Participants reported feeling motivated to drive more cautiously to improve their driver rankings and 
reported a sense of satisfaction when they could see that they were climbing up the leaderboard. 

Those participants reported checking the leaderboard frequently to see whether they had improved 
their driving ranking. 

However, many participants also noted that their level of conscientiousness and caution had 
declined once it became clear that they had dropped out of the top 10 rankings. Once lost, the 
motivation to continue to improve their driving was difficult to recover. 

• “The main feature for me was the leader board believe it or not … with the leader board 
I didn’t get any gamifying (sic) component or rewarding people for driving well by 
bumping them up is a great thing and I think that works really well for people generally, 
and so I did pay attention, and I even checked it before coming today.”  
– Male, Western Sydney 

• “I guess that made you want to drive better cause you wanted to move up above other 
people”  
– Male, Regional NSW

• “You snail drove for the first four weeks and then went I can’t do this anymore … For the 
first few months, I was a lot more cautious, and then I definitely got a bit more lapse 
after that.”  
– Female, Western Sydney 

• “I found that I was obsessed with the leader board at the beginning. I would be so 
annoyed if I’m breaking all my accelerating scores it was lower, so I try to get up the top 
I was focusing hard and trying to brake really well and accelerate really well to try and be 
at the top. But in the last few months, I haven’t really cared about it.”   
- Female, Regional NSW

• “I just gave up on worrying about my score and things like that. I mainly checked it for 
fuel consumption and things like that.”  
– Female, Western Sydney 

• “Where am I on this leader board? Until a month ago I was like I am nowhere near the 
top, so I am never going to look at it.”  
– Female, Western Sydney 

• “At the start, I wanted to get higher up the leader board with acceleration and braking. I 
wanted to see how high I could get if I did well.”  
– Male, Other Sydney Metro 
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Presence of real-time feedback enabled passengers to critique driver behaviour

Participants reported that the presence of the real-time feedback ray enabled other passengers 
to monitor the driver’s performance, highlighting to them when the device was turning red and 
warning them to drive more safely. 

• “Sometimes when other people were in the car because the ray is saying if it is red so I’d 
try to avoid that so they don’t see it.”  
– Female Regional NSW 

• “My mates were like ‘oh what’s that?’ I just tell them bluntly ‘it’s my d#ckhead meter to 
tell me if I’m driving like a d#ckhead’.”  
– Male Regional NSW  

However, the extent to which this caused drivers to improve behaviour is unclear, as some drivers 
reported that this additional passenger feedback was unwelcome or unhelpful. 

• “My friend started off annoying and saying ‘it is red, it is red’, I thought shut up, and they 
all drive autos, so they don’t understand the concept that your car sometimes does go to 
higher revs when you are changing gears, so they were annoying about that at first.”  
– Male, Other Sydney Metro 

• “Yes, some people made a couple of comments when it turned red saying you are not 
driving well and commentary on your driving.”  
– Female, Western Sydney

8.4 User experience of the real-time feedback

Overall, the real-time feedback was well received by participants and, in the main, had served its 
intended purpose of alerting drivers to risky driving behaviours and encouraging them to reflect 
and change. 

Drivers, however, were not necessarily reliant on the feedback to guide their driving. 

The feedback itself was considered by participants to be un-obtrusive but simultaneously effective 
at grabbing their attention. Survey results indicate that: 

• 75 per cent of drivers stated that the feedback was effective at getting their attention. 

• 57 per cent of drivers indicated that they’d changed their driving style to avoid 
triggering the real-time feedback 

• 72 per cent of drivers believed that they had reduced the risks they took as a driver 

• only 41 per cent of drivers stated they were reliant on the feedback to guide their 
driving. 

The ray was intuitive and easy to understand, although initially distracting and not very descriptive. 
The concept of the colour gradient on the ray, indicating a continuum of safe to unsafe driving 
behaviour, was intuitively understood.

Some also felt that having such an overt display of driving behaviour in the car could result in more 
careful driving behaviour when passengers were in the car.
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• “It helps you improve as an individual, you can see exactly what you are doing wrong, 
and some things you don’t realise are a dangerous behaviour that you are doing you 
think it is normal, and then that thing blows red.”  
– Female, Western Sydney 

• “[It] let me know sorta my driving style, I see myself as a fairly good driver. So I liked it 
and to get a bit of feedback on your driving, from someone other than a mother that 
screams at you and stuff.”  
– Male, Regional NSW 

Females were also more likely than males to report that the feedback helped them drive in a safer 
way (70 per cent vs 59 per cent). 

Provisional licence holders were more likely than full licence holders to report that the feedback 
helped them drive in a safer way (68 per cent P1 and 69 per cent P2 vs 60 per cent full licence). 

Feedback was effective  
in getting my attention

I relied on the feedback  
to guide my driving

I changed my driving style to  
avoid receiving the feedback

The feedback reduced the 
risks I took as a driver

0% 10% 20% 30% 40% 50% 60% 70%

Strongly disagree Disagree Agree Strongly agree

TO WHAT EXTENT DO YOU AGREE OR DISAGREE WITH THE FOLLOWING?

Strongly 
disagree

Disagree Agree Strongly agree

FEEDBACK 
WAS 

EFFECTIVE IN 
GETTING MY 
ATTENTION

0.071618037 0.177718833 0.612732095 0.137931034

I RELIED ON 
THE FEEDBACK 

TO GUIDE MY 
DRIVING

0.169761273 0.419098143 0.371352785 0.039787798

I CHANGED MY 
DRIVING STYLE 

TO AVOID 
RECEIVING THE 

FEEDBACK

0.092838196 0.342175066 0.477453581 0.087533156

THE FEEDBACK 
REDUCED THE 

RISKS I TOOK 
AS A DRIVER

0.053050398 0.228116711 0.580901857 0.137931034

8.4.1 To what extent do you agree or disagree with the following?
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Extremely unlikely

Somewhat unlikely

Neither likely nor unlikely

Somewhat likely

Extremely likely

0% 10% 20% 30% 40% 50% 60%

Full licence P1 P2

How likely it is that the feedback helped you drive in a safer way during the trial period?

Total Female Male Full licence P2 P1

Extremely 
unlikely

0.283531409 0.066666667 0.077922078 0.098837209 0.033613445 0.068181818

Somewhat 
unlikely

0.251273345 0.044444444 0.103896104 0.075581395 0.067226891 0.056818182

Neither likely nor 
unlikely

0.154499151 0.195555556 0.233766234 0.220930233 0.218487395 0.181818182

Somewhat likely 0.24278438 0.555555556 0.428571429 0.470930233 0.529411765 0.534090909

Extremely likely 0.067911715 0.137777778 0.155844156 0.13372093 0.151260504 0.159090909

8.4.2 How likely it is that the feedback helped  
you drive in a safer way during the trial period?

Extremely unlikely

Somewhat unlikely

Neither likely nor unlikely

Somewhat likely

Extremely likely

0% 10% 20% 30% 40% 50% 60%

Female Male

How likely it is that the feedback helped you drive in a safer way during the trial period? 
(Male / Female)

Total Female Male P1 P2 Full licence

Extremely 
unlikely

0.283531409 0.066666667 0.077922078 0.068181818 0.033613445 0.098837209

Somewhat 
unlikely

0.251273345 0.044444444 0.103896104 0.056818182 0.067226891 0.075581395

Neither likely nor 
unlikely

0.154499151 0.195555556 0.233766234 0.181818182 0.218487395 0.220930233

Somewhat likely 0.24278438 0.555555556 0.428571429 0.534090909 0.529411765 0.470930233

Extremely likely 0.067911715 0.137777778 0.155844156 0.159090909 0.151260504 0.13372093

8.4.3 How likely it is that the feedback helped  
you drive in a safer way during the trial period?
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8.5 User experience with other app features 

Other than the real-time feedback, participants most frequently interacted with the trip details 
feature available on the app. Participants also reported reviewing their driving scores. 

The “leaderboard” however was considered the least helpful and the least used feature, with nearly 
a third of participants stating that they did not refer to this feature at all. 

Look at your driving score

Look at the leaderboard

Look at trip details

0% 10% 20% 30% 40% 50%

I didn’t look at all I looked every now and then
I looked after some trips I looked after most trips
I looked after almost every trip

ON AVERAGE, HOW OFTEN DID YOU DO THE FOLLOWING?

I didn’t look at 
all

I looked every 
now and then

I looked after 
some trips

I looked after 
most trips

I looked after 
almost every 

trip

Look at your 
driving score

0.129973475 0.363395225 0.25464191 0.175066313 0.076923077

Look at the 
leaderboard

0.289124668 0.419098143 0.151193634 0.090185676 0.050397878

Look at trip 
details

0.129973475 0.265251989 0.294429708 0.212201592 0.098143236

8.5.1 On average, how often did you do the following?

Participants considered the trip details to be the most helpful feature (94 per cent found this 
useful in some way), followed by speeding push notifications (83 per cent) and driving scores (82 
per cent). The leaderboard was considered the least helpful feature for providing feedback for 
driving, with 44 per cent finding this feature not helpful at all.  

Driving scores

Leaderboard

Trip details

Speeding push  
notifications

0% 10% 20% 30% 40% 50%

Not at all helpful Slightly helpful Somewhat helpful
Very helpful Extremely helpful

HOW HELPFUL WERE THE FOLLOWING IN PROVIDING FEEDBACK ABOUT YOUR DRIVING?

Not at all helpful Slightly helpful Somewhat 
helpful

Very helpful Extremely 
helpful

Driving scores 0.177718833 0.169761273 0.24137931 0.228116711 0.183023873

Leaderboard 0.437665782 0.214854111 0.143236074 0.100795756 0.103448276

Trip details 0.055702918 0.071618037 0.214854111 0.278514589 0.379310345

Speeding push 
notifications

0.174698795 0.156626506 0.207831325 0.234939759 0.225903614

8.5.2 How helpful were the following in providing feedback about your driving?
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Beyond the safety benefits, participants also valued the business tracking, fuel economy and 
maintenance scheduling capability offered by the telematics system.  

Service reminders and engine status alerts were helpful for participants with older cars that did 
not have these styles of alert systems built-in to the car’s interface. 

One participant reported receiving an engine status alert and claimed that this helped save time 
and money in taking the car to the mechanic.

Fuel efficiency tracking was highly valued by participants as this assisted with managing budgets 
amid surging petrol prices. 

Participants who also used their vehicle for work purposes also made use of the business tracking 
function offered by the app to track work trips and calculate fuel usage for tax reporting purposes. 

• “I did find intriguing it’s like a pilot as well, and the monetary incentive is quite appealing 
well as for sure. But other main reason like I thought it’d be cool to see how well I drive 
and stuff.”  
– Male, Regional NSW 

• “I drive a lot for work and I never really claimed anything on tax, but then they had the 
little business thing where I would just literally put in my trips, and it would calculate how 
much everything was, so that was a lot easier at tax time.”  
– Female, Western Sydney 

• “My biggest one of why I did it I am a very organised person and part of that is keeping 
track of my odo and when I need to pump my tyres and when I need to do my oil and 
when I need to do my rego so when I was reading through all the information, and it kept 
track of this.”  
– Female, Other Sydney Metro 

• “It shows you what’s wrong instead of spits out numbers or having to go to a mechanic 
it’s excellent.”  
– Male, Regional NSW

• “You can track like business stuff as well so in the mornings before work sometimes I 
have to pick up the newspaper so it is that little bit I can claim back on tax.”  
– Female, Newcastle
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8.6 Limits and unintended consequences of use 

Although the overall user experience was a positive one, there were some limitations and unintended 
consequences of using the device. 

Lack of descriptiveness of the real-time feedback 

The most common criticism amongst drivers was that the feedback did not enable them to 
differentiate which behaviours were problematic. 38 per cent of participants stated it was hard to 
tell if they were receiving feedback due to the acceleration, braking or speeding. 

• “I found that there were a few things that could make it go red and you didn’t always 
know which one it was complaining about ... but I don’t think it is very well explained as 
in how the driving score is made up for that particular trip of what you could have done 
differently to alter it.”  
– Female, Other Sydney Metro

Inability to customise feedback to specific vehicles 

Participants driving manual cars also felt that the continuous change in light from blue to red with 
each gear shift was annoying. 

• “I actually got annoyed with the ray so I did that for about two weeks and that was it… I 
drive at night a lot, and you are changing gears it goes from blue to red and blue to red 
every gear so when you are going down a gear, it just comes up red instantly.”  
– Female, Other Sydney Metro 

Participants with car modifications were frustrated; they could not adjust their car profiles, so the 
feedback was more reflective of their specific situations.

• “I found as well with I think my issue with the ray was that it only would allow you to put 
in the engine capacity of the car, it wouldn’t let you choose to have forced induction and 
so with my car having that it just registered that it has always been driven hard.”  
– Male, Regional NSW 

Distraction from the real-time feedback 

17 per cent of participants also stated that the telematics device had distracted them from other 
driving tasks. Although reported to be initially distracting for some participants, having the ray on 
the dashboard meant that it could be noticed without taking attention from the roadway. In many 
cases, the distraction was due to the brightness of the LED light ray, which was a greater issue at 
night, the LED light ray being dislodged from the dashboard while driving or being preoccupied 
with trying to improve driving scores rather than focusing on the road. 

• “Initially (first two days only), the brightness and colours of the device could sometimes 
be distracting while driving – the distracting aspect wore off after two days – from then 
onwards it greatly helped”  
– Regional NSW Full licence Male

• “The light can be distracting, and trying to improve its status takes your focus from the 
road”  
– Regional NSW Provisional P1 licence Female
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• “…some drivers could be distracted, but the ray brightness can be changed, and the 
device isn’t big”  
– Western Sydney Provisional P1 licence Male

• “The lights on the display are distracting while driving at night”  
– Western Sydney Provisional P2 licence Male

Finding the feedback stressful, confusing, or annoying, or ignoring the feedback 

Around 25 per cent of participants also found the feedback annoying. P1 drivers were slightly 
more likely (30 per cent) to report finding the feedback annoying. 13 per cent reported finding 
the feedback stressful, with a higher proportion of females (19 per cent) than males (9 per cent). 

• “In a negative sense, the colour was very distracting. It made me stress whenever my eye 
caught a bit of blue or red as I thought it was emergency services. Positively, I became a 
better driver by driving slower.”  
– Other Sydney Metro Provisional P2 licence Female 

• “…I found it annoying that it would go red when accelerating hard up a hill to maintain 
speed. There’s nothing wrong with that except that it isn’t very fuel-efficient.”  
– Regional NSW Full licence Female

• “It made me a little annoyed as it was very sensitive to my driving style which in turn 
made me angry when driving”   
– Regional NSW Provisional P1 licence Female

The feedback was annoying

I ignored the feedback

The feedback distracted me  
from other driving tasks

The feedback stressed me out

The feedback was confusing

It was hard to tell if I was  
receiving feedback because of  

my speeding, acceleration or braking 

0% 10% 20% 30% 40% 50% 60%

Strongly disagree Disagree Agree Strongly agree

TO WHAT EXTENT DO YOU AGREE OR DISAGREE WITH THE FOLLOWING?

Strongly 
disagree

Disagree Agree Strongly agree

THE FEEDBACK 
WAS 

ANNOYING

0.185676393 0.570291777 0.198938992 0.045092838

I IGNORED THE 
FEEDBACK

0.177718833 0.530503979 0.24668435 0.045092838

THE FEEDBACK 
DISTRACTED 

ME FROM 
OTHER 

DRIVING TASKS

0.262599469 0.564986737 0.140583554 0.031830239

THE FEEDBACK 
STRESSED ME 

OUT

0.294429708 0.557029178 0.114058355 0.034482759

THE FEEDBACK 
WAS 

CONFUSING

0.214854111 0.588859416 0.172413793 0.023872679

IT WAS HARD 
TO TELL IF I 

WAS 
RECEIVING 
FEEDBACK 

BECAUSE OF 
MY SPEEDING, 

ACCELERATION 
OR BRAKING

0.159151194 0.461538462 0.299734748 0.079575597

8.6.1 To what extent do you agree or disagree with the following?
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Encouraging bad behaviour out of amusement

Other participants also reported that they were also encouraged by passengers to engage in bad 
behaviours to make the ray turn red out of amusement. 

• “Then they are like make it go red, make it go red … They want to see it happen, and they 
will encourage you and say just go over for a second so I can see it and they get excited 
by it.”  
– Female, Western Sydney  

• “Sometimes they say ‘put it in red. Make it go red’.”  
– Male, Regional NSW

Initial set-up was difficult for some participants 

Although the set-up and use of the telematics device was smooth for most participants, and the 
ongoing use required little maintenance and effort, some participants reported difficulties with the 
setup process. 

Common issues included: 

• difficulties in locating the OBDII port of the vehicle 

• finding relevant vehicle information, such as the VIN and engine capacity, to set up the 
app 

• calibrating the device, which required participants to perform multiple vehicle stop/
starts. 

The majority of participants were able to resolve these issues by referring to the setup guide and 
instructional videos provided on the supplier’s website.  

Securing the feedback ray on the dashboard was problematic for some

Finding a way to secure the cable which connected the feedback ray to the OBDII recording device 
was challenging for some participants. They reported trying a few techniques to hook it out of the 
way and sometimes unintentionally unplugging it when hooking the cable while getting in or out 
of their cars. Others felt that securing the ray was tricky, reporting it fell from their dashboards 
several times throughout the trial.

Loss of connection between ray and app was commonly experienced 

Loss of connection between the ray and app caused some frustrations amongst participants. Key 
issues included:

• intermittent loss of Bluetooth connectivity between the app and ray 

• the app reportedly crashing during a trip 

• data not being transmitted to the app. 

The loss of connection also had an impact on the volume and quality of data that could be analysed. 
Of the 140 million rows of data that was recorded, representing nearly 80,000 driving hours, only 
79 million rows were available for analysis after pre-processing. 
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Inaccuracies with GPS and feedback 

Participants identified GPS location errors, which consequently led to the wrong speed limits 
being referenced, and drivers being provided with incorrect feedback about speeding. In some 
cases, this caused participants to question the accuracy of the device and become dismissive of 
the data. Other common feedback-related complaints were of incorrect feedback when changing 
gears in a manual car, going up or down an incline or over speed bumps. Claims of the wrong road, 
and consequently the incorrect speed limit, being referenced by the device were made which were 
attributed to GPS location errors.

Feedback about poor braking and cornering also felt inaccurate to some participants.

Push notifications were helpful, but sometimes annoying 

Push notifications for speeding, braking and acceleration, particularly those providing positive 
reinforcement for good behaviour, were appreciated by some participants. However, the high 
frequency of push notifications experienced by some participants was found to be annoying and 
caused a level of “feedback fatigue”.

8.7 Participant Engagement

Survey results indicate that participants were highly engaged with using the telematics device. 
Over half (54 per cent) claimed that they had activated the telematics device for over 80 per cent of 
their driving trips – over a quarter claimed they did this for all trips. There was a higher engagement 
rate amongst those who had received feedback – with a significantly higher proportion reporting 
activating the device in over 80 per cent of the trips. 

On the one hand, telematics data shows that only 50 per cent of users were still logging analysable 
data by month six of the trial. While this is not a definitive indicator of user engagement – as 
the lack of trip data may also be due to connectivity issues from the device or the participant’s 
mobile phone; participant sharing cars with other drivers; or less frequent car usage – it certainly 
highlights the challenges in sustaining engagement with the device over a long period of time. 

During focus group discussions, there appeared to be widespread interest in continued use, but 
the degree of enthusiasm varied.

Some participants were quite nonchalant about their decision, explaining that as there is no 
subscription fee and not much effort to maintain the system is required, they ‘might as well let it 
sit there and look cool.’

For those actively choosing to continue with the device, the features which were claimed to 
motivate usage included the real-time feedback through the ray, trip data, service reminders and 
fuel costs for taxation/business records.

Those who said they would not continue with the device reported few benefits to their trial 
involvement and were frustrated by the inconvenience of the cable.
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0% 10% 20% 30% 40% 50% 60%

Received feedback (treatment and switchover) Control

As a percentage of all the trips you made during the trial, how often did you activate the device when driving?

Received feedback (treatment and 
switchover)

Control

0-20% 0.023746702 0.061904762

21-40% 0.042216359 0.057142857

41-60% 0.113456464 0.176190476

61-80% 0.248021108 0.219047619

81-100% 0.572559367 0.485714286

8.7.1 As a percentage of all the trips you made during the trial,  
how often did you activate the device when driving?

8.8 Future-Use Intentions 

Around 80 per cent of trial participants stated that they would be likely to continue using the 
telematics device after the trial, although less than half of the participants said they would be 
willing to pay for it. 

Barriers to purchase among younger drivers varied and included:

• perception of being a high upfront cost for a non-essential item

• the newness of an unproven device

• fears about the likelihood of individuals being directly penalised for poor driving 
behaviour if this information was shared with law enforcement

• concern about data privacy and the ability of the system to track their habits and for the 
data to be hacked

• a lack of perceived need as some young people consider themselves to be good drivers 
currently.

However, 77 per cent of participants said they would be likely to use a telematics device if it was 
provided to them by government or insurance company.

Participants also considered the idea of rewarding use and subsequent behaviour improvement 
by reducing premiums on car insurance and registration costs as being a potentially attractive 
incentive for young drivers on a budget who were faced with high insurance premiums.

Feedback from participants suggests that offering a discount on the telematics device purchase 
cost for young drivers would help address concerns about a significant upfront investment. 
Participants also believed that raising awareness of the telematics through advertising would help 
encourage adoption.
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Participant feedback from survey results and focus group interviews was that the use of telematics 
devices could be encouraged by:

• offers of discounts for insurance or prizes for good driving 

• opportunities to win prizes

• focusing on fuel efficiency benefits 

• highlighting its ability to improve driving behaviour and reduce the likelihood of losing 
demerit points. 

Some participants also suggested discounts on registration or fuel during focus group discussions. 
In addition to tangible rewards and benefits, altruistic factors such as reducing the chance of 
harming themselves or others as a result of a motor vehicle accident could also be used to motivate 
telematics use. Motivators are important to keep in mind for recruitment and messaging for future 
programs/products involving telematics devices. 

Treatment

Switchover

Control

0% 10% 20% 30% 40%

Not at all likely Unlikely
Somewhat likely Very likely
Extremely likely

HOW LIKELY ARE YOU TO CONTINUE USING THE TELEMATICS DEVICE PROVIDED TO YOU FOR THIS TRIAL?

Not at all likely Unlikely Somewhat likely Very likely Extremely likely

Treatment 0.062937063 0.097902098 0.258741259 0.269230769 0.311188811

Switchover 0.120879121 0.087912088 0.197802198 0.21978022 0.373626374

Control 0.06 0.15 0.265 0.255 0.27

8.8.1 How likely are you to continue using the telematics  
device provided to you for this trial?

Likelihood of using  
a device provided  
by government or 
 insurance agency

Likelihood of  
buying similar  

device for own use

0% 10% 20% 30% 40% 50%

Extremely unlikely Somewhat unlikely Neither likely nor unlikely
Somewhat likely Extremely likely

HOW LIKELY ARE YOU TO CONTINUE USING THE TELEMATICS DEVICE PROVIDED TO YOU FOR THIS TRIAL?

Extremely 
unlikely

Somewhat 
unlikely

Neither likely nor 
unlikely

Somewhat likely Extremely likely

LIKELIHOOD OF 
USING A DEVICE 

PROVIDED BY 
GOVERNMENT 
OR INSURANCE 

AGENCY

0.079575597 0.079575597 0.063660477 0.312997347 0.464190981

LIKELIHOOD OF 
BUYING SIMILAR 

DEVICE FOR 
OWN USE

0.291777188 0.25198939 0.167108753 0.212201592 0.076923077

8.8.2 How likely are you to continue using the telematics  
device provided to you for this trial?
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...if it reduced the chances of me killing or 
 injuring someone else in a car crash

...to get a discount on insurance  
for being a good driver

...if it meant I would be less  
likely to lose demerit points

…if it reduced the chances of me being  
injured or killed in a car crash

...to help me become a safer driver

...to help improve my fuel efficiency

...to alert emergency services if I had a crash

…to win prizes for being a good driver

0% 10% 20% 30% 40% 50% 60% 70%

Strongly disagree Disagree Agree Strongly agree

I would use a telematics device...

Strongly 
disagree

Disagree Agree Strongly agree

...if it reduced 
the chances of 

me killing or 
injuring 

someone else in 
a car crash

0.01061008 0.031830239 0.350132626 0.607427056

...to get a 
discount on 
insurance for 
being a good 

driver

0.023872679 0.021220159 0.283819629 0.671087533

...if it meant I 
would be less 
likely to lose 

demerit points

0.018567639 0.045092838 0.432360743 0.50397878

…if it reduced 
the chances of 

me being 
injured or killed 
in a car crash

0.021220159 0.042440318 0.366047745 0.570291777

...to help me 
become a safer 

driver

0.01061008 0.058355438 0.474801061 0.456233422

...to help 
improve my fuel 

efficiency

0.013262599 0.061007958 0.360742706 0.564986737

...to alert 
emergency 

services if I had 
a crash

0.021220159 0.053050398 0.320954907 0.604774536

…to win prizes 
for being a 
good driver

0.026525199 0.063660477 0.336870027 0.572944297

8.8.3 I would use a telematics device...
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8.9 Participant Concerns 

Most participants did not raise concerns about using a telematics device:

• 55 percent of participants did not state any specific concerns about using a telematics 
device. 

• Of the 45 per cent who did raise concerns: 

- 17 per cent related to privacy/tracking/access to data 

- 9 per cent were product improvement suggestions 

- 7 per cent were related to distraction 

- 4 per cent were related to the validity/accuracy of feedback 

- 4 per cent were related to connectivity issues

- 3 per cent were related to the design and ergonomics of the particular device used 
in the trial. 

While participants cited privacy and data disclosure as areas of concern, they did not appear to 
be pre-occupied by it. 

• 90 per cent indicated that they would not be concerned if the government accessed 
their driving data, as long as it was de-identified. 

• 92 per cent reported that they would not be concerned if their insurance company could 
access their data if it meant they could get a discount on their car insurance.

No concern or not stated

Privacy/tracking/access to data

Product enhancement suggestions

Distraction

Validity/accuracy of feedback

Connectivity issues

Device ergonomics

0% 10% 20% 30% 40% 50% 60%

Count of Main concern 

Do you have concerns about using a telematics device?

Count of Main concern 

No concern or not stated 0.555555556

Privacy/tracking/access to data 0.169753086

Product enhancement suggestions 0.092592593

Distraction 0.067901235

Validity/accuracy of feedback 0.043209877

Connectivity issues 0.037037037

Device ergonomics 0.033950617

8.9.1 Do you have concerns about using a telematics device?
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Theme Examples of comments

Privacy/tracking/
access to data

“The only concern I had was whether the government/law enforcement could use it to 
prosecute me.”

“Security of the data and it being used against me, eg. Speeding”

“Obvious concerns about privacy and use of data, especially if government or insurance 
agencies become involved. For example, if they were installed in every car, a driver with a 
poor driving record is crashed into by a driver with a good telemetric driving record, the 
assessment of the accident is biased already rather than being assessed for what has actually 
happened on the scene.”

Product enhancement 
suggestions

“I don’t have any concerns; however, I would like more detail. Perhaps more detail can be 
found on the other app, but I’ve read that the device and read faults in your car such as the 
engine etc. you can then take it to a mechanic and specifically request to fix that problem 
without them trying to say the problem is much worse and charging extra. I don’t know, being 
female, uneducated on cars without father figure etc. it’s easy to be pushed over. Id like for a 
little device like that to have my back.”

“My device got very hot very quickly and left a mark on my car (burnt the rubber)”

“The location to the device on my dash looked good, but I often forgot to put it away when 
leaving my car on a hot day.”

Distraction

“The light can become very bright, especially at night, which can be very distracting.”

“The light can be distracting, and trying to improve its status takes your focus from the road.”

“The consistent changing of the lights (from blue to red, or vice versa) was very distracting – 
especially at night time.”

Validity/accuracy of 
feedback

“Some of the feedback, i.e. turning speed, is annoying and seems overly conservative.”

“Just improving sensitivity and maybe get it to recognise speed limits cause it would be telling 
me I was speeding in a 70 zone when I was doing 60-65.”

“Acceleration and braking feedback was bullsh#t. You could barely accelerate without it giving 
negative feedback, same with braking. If everybody drove how the telematics device wanted 
us to drive traffic would be disgraceful and trip times would increase.”

Connectivity issues

“There were some issues with connection through Bluetooth and sometimes it didn’t record 
my trips properly.”

“The only issue I had was that it would sometimes disconnect and my trip would not be 
recorded.”

“The only main issue was the amount of space the app that connected took up on my phone.”

Device ergonomics

“While using the device, the end of the cord was tearing, which may lead to a short-circuit and 
flames.”

“The wire from the port to the device located on top of the steering wheel is quite far and may 
get tangled while driving.”

“The chord was a bit of a hazard because of how long it was and where I would need to place 
the device on the dashboard.”

I would not be concerned  
about the government accessing  

my driving data, 
 as long as I was not identified 

I would not be concerned  
about an insurance company  

accessing my driving data if it meant  
I could get a discount on my insurance 

0% 10% 20% 30% 40% 50%

Not at all Moderately agree Slightly agree
Strongly agree

TO WHAT EXTENT DO YOU AGREE WITH THE FOLLOWING STATEMENTS?

Not at all Moderately agree Slightly agree Strongly agree

I WOULD NOT 
BE CONCERNED 
ABOUT THE 
GOVERNMENT 
ACCESSING MY 
DRIVING DATA, 
AS LONG AS I 
WAS NOT 
IDENTIFIED

0.098143236 0.281167109 0.135278515 0.485411141

I WOULD NOT 
BE CONCERNED 
ABOUT AN 
INSURANCE 
COMPANY 
ACCESSING MY 
DRIVING DATA IF 
IT MEANT I 
COULD GET A 
DISCOUNT ON 
MY INSURANCE

0.079575597 0.291777188 0.185676393 0.442970822

8.9.2 To what extent do you agree with the following statements?
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8.10  Support for expanding the use of telematics 

The majority of participants believed that more drivers should have telematics devices installed in 
their cars. 

There was stronger support amongst the treatment group (72 per cent support) and switchover 
group users (69 per cent support), who had the benefit of receiving feedback about their driving, 
compared to the control group (59 per cent support). 

89 per cent of young drivers agreed with the notion that there would be reduced crashes on the 
road if telematics devices were used by all drivers. 

There was also support for the idea that it should be mandatory for risky drivers to install telematics 
devices in their cars (85 per cent agree). 

However, participants were less likely to support making telematics use mandatory for all drivers 
(75 per cent agree). 

Some participants suggested that the device could be given to drivers who lost their license so 
they could prove their good behaviour before returning to a full licence. 

Treatment

Switchover

Control

0% 10% 20% 30% 40% 50% 60% 70% 80%

No Not sure Yes

BASED ON YOUR EXPERIENCE OF THE TRIAL, DO YOU THINK MORE DRIVERS 
SHOULD HAVE A TELEMATICS DEVICE INSTALLED IN THEIR CAR?

No Not sure Yes

Treatment 0.083916084 0.192307692 0.723776224

Switchover 0.098901099 0.208791209 0.692307692

Control 0.1 0.31 0.59

8.10.1 Based on your experience of the trial, do you think more  
drivers should have a telematics device installed in their car? 

The telematics device would 
 reduce the number  

of crashes if used by all drivers 

It should be mandatory for 
all drivers to have a telematics  

device installed in their car 

It should be mandatory for  
risky drivers to have a telematics  

device installed in their car

0% 10% 20% 30% 40% 50% 60%

Not at all Slightly agree Moderately agree
Strongly agree

TO WHAT EXTENT DO YOU AGREE OR DISAGREE WITH THE FOLLOWING?

Not at all Slightly agree Moderately 
agree

Strongly agree

THE TELEMATICS DEVICE WOULD 
REDUCE THE NUMBER OF 

CRASHES IF USED BY ALL DRIVERS

0.109185442 0.223570191 0.363951473 0.303292894

IT SHOULD BE MANDATORY FOR 
ALL DRIVERS TO HAVE A 

TELEMATICS DEVICE INSTALLED IN 
THEIR CAR

0.265164645 0.279029463 0.275563258 0.180242634

IT SHOULD BE MANDATORY FOR 
RISKY DRIVERS TO HAVE A 

TELEMATICS DEVICE INSTALLED IN 
THEIR CAR

0.102253033 0.147313692 0.251299827 0.499133449

8.10.2 To what extent do you agree or disagree with the following?
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9. Implications for road safety

The results of the randomised control trial and pre- and post-intervention studies provide strong 
evidence of the effectiveness of telematics use in improving young driver behaviour. 

Relative to those who did not receive safety feedback, drivers who received safety feedback have: 

• a lower frequency of speeding per 100 driving hours, including a 10.9 per cent and 38.9 
per cent lower rate of speeding at 10-20km/h and 20km/h or more above the limit  

• a lower overall positive delta speed (that is, the severity of speed limit exceedance), 
including a 1.56km/h reduction in 50km/h zones

• lower rates of harsh braking, rapid acceleration and harsh cornering events per 1,000km, 
including:

- 42 per cent lower rates extreme harsh braking events 

- 24.9 per cent lower rates of very rapid acceleration 

- 24.1 per cent lower rates of harsh turning.

These differences are even more pronounced, and consistent when comparing P1 treatment male 
participants to P1 control group participants. 

9.1 Estimating casualty reductions

Using widely established speed and crash-risk models, we can estimate changes in the frequency 
and severity of crashes, based on differences in average speed observed between the treatment 
and control groups.  

The randomised control trial results show that the treatment group recorded lower average 
travelling speeds for 40km/h, 50km/h and 60km/h zones (-0.34kmh, -1.13km/h and -0.26km/h 
respectively). 

At the same time, the treatment group also recorded higher average travelling speeds in 70km/h, 
80km/h, 90km/h, 100km/h and 110km/h zones (+0.04km/h, +0.42km/h, +0.17km/h, +0.4km/h 
and +0.8km/h respectively). 

9.1.1 The power model of the relationship between speed and road safety

The relationship between travelling speed and frequency and severity of casualties was first 
derived by Goran Nilsson based on speed changes resulting from a number of rural speed limit 
changes in Sweden from 1967 to 1972. 

This relationship is now widely used in OECD countries to estimate road trauma reductions resulting 
from expected speed reductions.29

29 Cameron, MH (2008) Nilsson’s Power Model connecting speed and road trauma: applicability by road type and alternative models for 
urban roads. Presentation at the Australasian Road Safety Conference 2008.
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Also known as the “power model”, the relationship between changes in average driving speeds 
and changes in road fatalities and injuries can be summarised in the following equation: 

whereby: 

Y0 = number of crashes before 

Y1 = number of crashes after 

V0 =  average speed before 

V1 =  average speed after 

“n” refers to the power (exponent), which varies depending on the road environment, and severity 
of the injury. Results of Elvik’s (2009) meta-regression analysis provides a set of power estimates 
for victims and crashes to account for various road environments and crash types.30 These are 
provided at A.15. 

By applying the power model and using Elvik’s “Best estimate” exponents for different traffic 
environments, we obtain the estimated percentage reductions in casualties by different speed 
zones and severity type overviewed in A.16.31

By applying these percentage reductions to the annual average number of crashes involving motor 
vehicle controllers aged 17-25 for 2013 – 201732 (A.17), it can be estimated that there would be 159 
less casualty crashes involving young drivers each year. This number comprises:  

• 2 less fatal crashes 

• 59 less serious injury crashes 

• 57 less moderate injury crashes

• 41 less minor injury crashes.

Telematics use would also help to prevent 83 non-casualty crashes (that is, property- damage-only 
crashes) where young drivers are involved. 

30 Elvik R (2009). The Power Relationship between speed and road safety. “Institute of Transport Economics, Norwegian Centre for Road 
Safety”. 2009. 
31 Estimated reductions rely on Elvik’s power model estimates “best estimate” exponents and makes distinctions for different road envi-
ronments. For the purposes of Elvik’s power model estimates, it is assumed that: speedzones 70km/h or less is the equivalent of “Urban/
residential” under Elvik’s power model; speedzones of 80km/h or more is the equivalent of “Rural roads/ freeways”. It should also be 
noted that Elvik’s categorisation of crash severity differs from NSW Centre for Road Safety classifications. For the purposes of this analysis 
it is assumed that: Fatal crashes is the equivalent of “Fatal accidents”; Serious injury crashes areis the equivalent of “Serious injury crash-
es”;”, Moderate injury accidents are the equivalent of “Slight injury accidents”;”, Slight injury accidents are the equivalent of “Slight injury 
accidents”;”, Non-casualty (towaway) crashes are the equivalent of “Property damage only” accidents.
32 NSW Centre for Road Safety 2018



67

 Estimated annual casualty reductions based on observed average speed differences 

Speedzone

Differences 
in mean 

travelling 
speed 

(treatment – 
control)

Fatal crashes
Serious 
Injury 

crashes

Moderate 
Injury 

crashes

Minor/
Other Injury 

crashes

Non-casualty 
(towaway) 

crashes
All crashes

40km/h -0.34kmh 0** -1 -1 -1 -1 -4

50km/h -1.13km/h -3 -63 -57 -38 -84 -245

60km/h -0.26km/h 0 -7 -6 -5 -8 -26

70km/h +0.04km/h 0 0 0 0 0 0

80km/h +0.42km/h 0 5 3 2 4 14

90km/h +0.17km/h* 0 0 0 0 0 0

100km/h +0.4km/h 1 5 3 1 3 13

110km/h +0.8km/h* 0 2 1 0 3 6

Net accident reduction -2 -59 -57 -41 -83 -242

*Differences not statistically significant (p<0.01).   **Numbers rounded down

The estimated saving of 59 serious casualty crashes (those resulting in death or serious injury) is 
a more direct estimate of potential benefits associated with delivering on the NSW Government 
road safety targets for fatality and serious injury reduction. In NSW, serious injuries are considered 
to be all road-related injuries admitted to hospitals, based on hospital admissions records.

Notwithstanding the fact there were increases in the percentage of casualty crashes modelled for 
higher speed zones under the power model, these were offset by a more substantial reduction in 
casualty crashes in lower speed zones. This is a function of the:

• relatively greater decreases in average speeds (1.13km/h) reductions recorded in the 
50km/h zone 

• relatively smaller increases in recorded in 100km/h zone (0.4km/h), and

• the relatively lower historical rate of crashes recorded in high-speed zones compared to 
low-speed zones (refer to A.17).

9.1.2  Assumptions

It should be noted that these estimates assume that: 

• the sample participant drivers and recorded driving behaviour are representative of the 
broader population of NSW young drivers

• all young drivers currently holding P1, P2 and full licences (approximately 490,000) and 
all future Provisional 1 licence holders (~90,000 per year) are provided with telematics 
devices that would produce equivalent average speed reductions.33 

33 Roads and Maritime Services (2019). Table 2.1.6 Licence class by licence type by licence holders age group as at 31 Dec 2018.  
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9.2 Social/economic benefits of estimated casualty reductions   

The social and economic impact of young drivers using telematics devices can be estimated by 
multiplying the abovementioned reductions by the estimated casualty crash values provided under 
Transport for NSW’s Principles and Guidelines for Economic Appraisal of Transport Investment 
and Initiatives. There are two approaches for placing a financial value on crash prevention: 

• The Human Capital Approach captures the ex-post sum of various identifiable costs, 
such as loss of work income, medical expenses, long term care, insurance cost, vehicle 
repair, property damage, travel delays and policing. The value of a statistical life or a 
fatality is the discounted present value of income or output over a period up to 40 years. 

• Willingness to Pay Approach (WTP) uses an ex-ante measure of the amount that 
individuals are willing to pay for crash prevention. Values are derived from Stated 
Preference surveys where respondents are asked to choose hypothetical scenarios 
systematically varied in safety, travel time and cost. Econometric models are specified 
and developed to statistically estimate the monetised valuation of safety. 

Transport for NSW requires the use of the Inclusive Willingness to Pay Approach to “valuing road 
trauma in economic appraisal projects, programs and initiatives, policies and regulations.”34 This is 
a policy position agreed between Transport for NSW and NSW Treasury.

Under this approach, estimated community savings are valued at:35

• $8,416,164 for each fatal crash prevented  

• $562,779 for each serious injury crash prevented

• $95,395 for each moderate injury crash prevented 

• $87,374 for minor injury crash prevented

• $10,139 for each property damage crash prevented. 

Under more conservative estimates based on the human capital approach, estimated community 
savings are valued at:36 

• $3,063,038 for each fatal crash prevented

• $594,153 for all other crashes prevented.

Based on a net annual reduction of 2 fatal crashes, 59 serious injury crashes, 57 moderate 
injury crashes, 41 minor injury crashes, 83 non-casualty towaway crashes, the estimated yearly 
community saving would be between $38.2m to $59.9m, depending on whether human capital or 
WTP estimates are used (A.18).

It should be noted that the values are calculated based on an average value of statistical life (VSL), 
which may be higher for persons aged between 17 and 25. 

34 Transport for NSW (2016). Principles and Guidelines for Economic Appraisal of Transport Investment and Initiatives. pg 288.
35 Transport for NSW (2016). “Section 4.3 Casualty and crash costs - Inclusive Willingness to Pay Approach pg pp289-292. Principles and 
Guidelines for Economic Appraisal of Transport Investment and Initiatives. 
36 Transport for NSW (2016). “Section 4.4 Human Capital approach pp 279-280. Principles and Guidelines for Economic Appraisal of 
Transport Investment and Initiatives. 



69

9.2.1 Uncertainty of crash prevention estimates 

Interpretation of these crash prevention estimates (and policy decisions arising from this report) 
should take into account several key uncertainties. These include:

• Assumptions of sample representativeness – the estimates assume that the sample is 
representative of all young drivers in the age group. However, there may be inherent 
selection biases in the sample given the voluntary nature of the trial (that is, there 
may be differences in the driving behaviours of people who chose to volunteer for 
such trials). Issues of sample representativeness are further discussed in “Strengths, 
Limitations and Lessons Learnt”. 

• Uncertainty of trial results – the average speed differences are based on driving which 
took place between July 2018 and March 2019 – it is uncertain whether the same results 
would be replicated in other parts of the year, or over a longer period. 

• Uncertainty within the Nilsson power model and Elvik’s exponent estimates – the 
relationship between mean speeds and the severity and frequency of road trauma is 
widely accepted within the road safety literature. Notwithstanding, it is also important 
to note the variability within Elvik’s exponents (as noted within Elvik’s research) which 
would contribute to a wide margin of error in the estimated casualty reductions. The 
casualty prevention estimates in 9.1.1 use Elvik’s “Best Estimate” exponents (for rural 
roads/freeways and urban/residential roads) to obtain a total of 242 crashes prevented. 
However, this number would change to 37337 if using upper bound values, or 10538 if 
using lower bound values. 

37 2 fatal, 82 serious injury, 80 moderate injury, 55 minor injury, 154 non-casualty
38 0 fatal, 36 serious injury, 33 moderate injury, 25 minor injury, 11 non-casualty
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10. Strengths, limitations & lessons learnt 

An implicit goal of all trial evaluations is to provide readers with sufficient information to make an 
informed decision regarding future programs and applications. This section provides a transparent 
critique of the strengths and limits of trial and documentation of lessons learnt, which would factor 
into considerations for future programs. 

10.1  Trial strengths 

Trial findings are based on the analysis of 33,279 driving hours (contributed by n=717 trial 
participants over a six-month driving period), survey responses (n=589), as well as qualitative data 
from semi-structured interviews and focus groups (n=50). 

The validity of trial findings is strengthened by:

• the well-controlled nature of the study which employed best-practice, evidence-based 
methodologies, and

• the granularity of data and high-frequency sampling of the telematics collection device.

Randomised control trial 

One of the strengths of the trial is in the deployment of the randomised control trial (RCT) 
methodology. Participants were randomly allocated into control (n=255) and treatment groups 
(n=362), which determined the type of intervention they received (safety feedback vs no safety 
feedback). Driving data for both groups was analysed after six-months against validated safety 
surrogate indicators to assess differences in speeding, braking, acceleration and harsh turning.  
As on average the groups are identical apart from the intervention from the differing feedback, 
any differences in outcome are, in theory, attributable to that intervention. RCTs are generally 
considered to provide the highest level of evidence in primary research.39  

Pre- and post-intervention analysis 

In addition to the RCT, the trial consisted of a pre- and post-intervention study. A pre-/post- 
study measures the occurrence of outcomes before and after an intervention is applied. In this 
instance, the trial compared the frequency and severity of speeding, braking, acceleration and 
harsh turning of n=100 participants in a pre-intervention period (consisting of 4,105 driving hours) 
to post-intervention period (consisting of 2,486 driving hours). While pre-/post- studies are not 
considered to have the same level of rigour as an RCT, the benefit of a pre-/post- study in this 
instance was to provide secondary validation of the results observed within the RCT. 

Attitudinal research 

Finally, the trial also made use of participant surveys (n=589 respondents) and focus group/
interview discussions (n=50) to gather qualitative data regarding participant trial experience. In 
addition to assisting in the interpretation of quantitative results, the qualitative data also provided 
rich insights about participant motivations, perceptions and concerns with using a telematics 
device, which would have otherwise been imperceptible from the telematics data alone.  

39 Akobeng AK (2005). Understanding randomised controlled trials. Archives of Disease in Childhood 2005;90:840-844.



71

10.2  Trial limitations 

Participant attrition 

An important factor in the interpretation of RCT results is the rate of attrition. Attrition (also 
known as ‘loss to follow up’) can introduce bias in RCT results, which in turn could undermine the 
strength of the trial findings. 

For this trial, the attrition rate for the overall sample of treatment and control groups after six 
exposure months was around 50 per cent, meaning that only half of the participants who recorded 
driving kilometres in month one were still recording driving data in month six. 

Attrition was 46 per cent after month six (54 per cent of control group participants continued to 
record data) and 53 per cent for the treatment group (47 per cent of treatment group participants 
continued to record data), meaning that the differential rate of attrition between the control and 
the treatment group was 7 per cent.

Attrition, in some form, is a nearly universal reality in longitudinal research with human participants.40 

Although the total rate of attrition (50 per cent) in this trial is high by conventional standards for 
clinical studies, it should also be noted that: 

• the intention of this study was to investigate the effects of telematics use under real-
world, rather than strict clinically controlled, conditions

• attrition bias only becomes an issue if there are substantial differences in attrition rates 
between treatment and control groups which might affect randomisation41 – in this case 
a differential rate of attrition of 7% and an overall attrition of around 50% would be 
considered tolerable by some standards42

• a given rate of attrition in and of itself does not equate to bias, nor does it confer 
methodological flaws or, conversely, integrity43

Sample representativeness 

Notwithstanding the large sample size and extensive driving hours recorded compared to other 
studies, the driving activity of participants may not be strictly representative of the driving activity 
of all NSW young drivers. This assertion is supported by the fact that: 

• the data collection was conducted over a period between July 2018 and March 2019, and 
therefore the behaviours observed within the data may not be generalisable across the 
whole calendar year 

• the average recorded driving time per trip amongst participants was 22 minutes, and it is 
not clear the extent to which this accords with the broader population of young drivers 

• the composition of trial participants was skewed towards female drivers and drivers from 
Regional NSW.

40 Amico K. R. (2009). Percent total attrition: a poor metric for study rigor in hosted intervention designs. American journal of public 
health, 99(9), 1567–1575. doi:10.2105/AJPH.2008.134767
41 ibid
42 Office of Planning, Research and Evaluation (2015) Addressing Attrition Bias in Randomized Controlled Trials: Considerations for Sys-
tematic Evidence Reviews. US Department of Health and Human Services. 
43 Nigg JT, Quamma JP, Greenberg MT, Kusche CA (1999) Journal of Abnormal Child Psychology. 1999 Feb;27(1):51-63.
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Selection bias 

Although the sampling was targeted to populations of interest and participant selection criteria 
aligned to highest risk driver cohorts, the occurrence of selection bias cannot be ruled out and is 
likely given the research design for the trial (based on previous studies with a similar design). 

One indicator of potential selection bias can be found in the participants’ stated motivations for 
joining the trial: 

• 41 per cent of participants were motivated by a belief that the trial would improve the 
safety of themselves or others 

• 34 per cent were motivated by a curiosity to learn more about their driving 

• 25 per cent stated a general interest in research and to know the results of the study

• 12 per cent stated they were motivated to disprove the notion that young people are 
“bad drivers.” 

• 10 per cent indicated a desire to improve their driving 

• 7 per cent indicated that they were motivated by the monetary incentive ($100).

This may suggest that the drivers who chose to participate in the trial were generally more safety-
conscious drivers, which might not be truly representative of the highest risk drivers amongst that 
cohort. 

Data limitations 

While the analysable dataset gathered for the trial is substantial (1.8 million kilometres and 33,000+ 
driving hours), this represented only 44 per cent of the entire dataset collected for the trial. 

The data loss is attributable to the strict filtering rules to account for issues in the data collection, 
which led to: 

• missing GPS values, which were critical to identifying speed zones as well as driver 
location

• errors in speed zone mapping, particularly where certain roads had undergone recent 
upgrades 

• miscalibration of the accelerometer within the telematics device which resulted in highly 
improbable g-forces being recorded.

There were various contributing factors to data loss, including: 

• connectivity issues from the telematics device 

• failure by the participant to activate Bluetooth on their phone (intentionally or 
unintentionally)

• instances where the vehicle was being driven by someone other than the participant 

• removal and installation of the telematics device causing temporary miscalibration.
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Accordingly, to improve data quality and consistency, filtering rules were applied to exclude trips 
where:  

• more than 50 per cent of GPS locations within a trip were missing OR

• more than 20 per cent of a trip was harsh braking OR 

• more than 50 per cent of a trip was harsh acceleration OR 

• more than 20 per cent of a trip was hard turning OR 

• more than 50 per cent of a trip had a speed limit of 255. 

Additional filtering rules were also applied to exclude data from trips that were considered of little 
analytical value, including trips where:  

• more than 80 per cent of a trip the vehicle is not moving (speed is 0) OR

• more than 80 per cent of a trip was made in less than 40km/h speed zones.

10.3  Lessons learnt 

In addition to findings of positive behavioural change amongst young drivers, the trial has also 
identified several areas that require greater emphasis and consideration, if any future telematics-
based programs are contemplated. These include the need to:

• improve participant engagement over prolonged periods and to avoid feedback fatigue 

• manage the risks of distraction associated with real-time feedback 

• minimise the effects of higher travelling speeds in high-speed zones for those drivers 
who received real-time feedback 

Improving participant engagement over time and avoiding feedback fatigue 

Other than follow up emails and push notifications reminding participants to ensure that their device 
was activated, there were limited strategies for encouraging and maintaining user engagement. 

Future implementations of telematics-based programs, whether under the auspices of a government 
road safety program or part of an insurance product, could consider the use of gamification and 
game-based learning where users can set and complete driving tasks in return for micro-rewards, 
or compete with other drivers, as a way to improve engagement. 

For example, some treatment group participants reported that the concept of the leaderboard 
(within the app) was initially engaging. However, their interest waned as leader rankings dropped, 
particularly in the absence of any immediate reward. 

In focus groups, participants spontaneously suggested the use of prizes to reward improved 
driving behaviour through the device, such as:

• discounts, cash or rebates

• car-related rewards, such as discounts on insurance or petrol, or

• entertainment-related rewards, such as movie tickets or restaurant vouchers.
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• “A weekly thing or a monthly thing if you get in the top ten you would win a voucher for 
something.” 
– Female, Western Sydney

• “A competition to competition to pitch each other on the leader board and have rewards 
for people who come first or second that would be a good idea. Using the app.”  
– Male, Other Sydney Metro 

• “Even just a small petrol, a card or something that you scan at petrol things and it gives 
you even just two cents off or three cents off or something per litre. It would still add up 
... I would use that. I’m guessing other people would use it.”  
– Female, Regional NSW

Evidence from the focus group also suggests that attrition could be minimised by minimising the 
user frustrations associated with using a device, such as loss of connectivity and the need for 
recalibration. This frustration contributed to disengagement by otherwise enthusiastic participants 
and was noticeably more of an issue amongst users of Android phones.

• “I have an android, and there was a problem with the App android, and it’s been bumpy 
quite a bit.”  
– Male, Regional NSW

• “There were little faults here and there like I would have to constantly turn my Bluetooth 
on and off to reconnect it and things like that.”  
– Female, Western Sydney

• “I have Bluetooth on my phone all the time although a lot of the time it won’t connect to 
the gofar so I’m driving without Bluetooth on because I have just given up on trying to 
get it all adjusted.”  
– Male, Regional NSW 

• “The first couple of months was smooth driving, pretty good, in December mine just 
broke … It is hooked up to my car, but it won’t connect to my phone … my app updated 
and then ever since then it won’t connect to the device.”  
– Female, Western Sydney

Complaints amongst treatment group members of feedback accuracy – including incorrect speed 
indications, feedback being triggered when shifting gears while driving a manual car, going up 
or down an incline, and driving over speed bumps – also called into question the accuracy of the 
device, which arguably contributed to the rate of disengagement. 

• “…one time when I had a speeding notification, but it wasn’t me. Sometimes I would 
get a random red light, and I am not sure why … Because it is how vague it is I stopped 
checking, it wasn’t really telling me how to improve my driving and what affected my 
scores so I couldn’t care less afterwards.”  
– Male, Other Sydney Metro 

• “I have a few speed bumps, and every time I would go past a speed bump, it will flash, 
and I don’t know why it does that.”  
– Male, Western Sydney 

• “… accelerating up to 80 I always go on the red on second and third gear.”  
– Male, Regional NSW  
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• “They have a little bit of lag to them … you go into a new speed limit zone, and it takes 
half a kilometre sometimes for it to change.”  
– Male, Newcastle

Managing the risk of distraction 

Notwithstanding the steps taken before the trial launch, there appears to be some scope for 
improvement in managing the risk of distraction associated with using a telematics device. 

17 per cent of participants had stated that the telematics device had distracted them from other 
driving tasks. Similar rates of distraction were reported by P1, P2 and full licence holders, as was 
the case with males and females (16-18 per cent), although participants from Outer Sydney (21 per 
cent) and Regional NSW (22.4 per cent) were more likely to report distraction than those from 
Western Sydney (9.32 per cent).  

The distraction was due to the brightness of the LED light ray, which was a greater issue at night. 
For some, the distraction from the LED light was a passing issue and the annoyance and distraction 
caused by light diminished over time. Other participants adjusted the brightness through the app.   

Other than the light, participants also cited distraction from the device being dislodged from the 
car dashboard while driving or being preoccupied with trying to improve driving scores rather 
than focusing on the road (cognitive distraction).  

Further exploration of distraction from the real-time, and consequences of this distraction, will 
need to be explored more thoroughly; however, immediate steps that could assist in rectifying 
distraction issues could include: 

• clearer communication about how the LED lights can be adjusted to minimise brightness 
and contrast

• providing participants with more secure stowage options or more explicit advice on how 
to secure the light ray and cord.

Minimising the effects of higher travelling speeds in high-speed zones for those drivers who 
received real-time feedback 

As discussed previously in section 5.2.3, the comparatively higher mean speeds recorded by the 
treatment group for 70km/h+ zones can be attributed to the configuration for receiving real-time 
feedback, which meant that treatment group users would not be alerted to speeding behaviours 
until they were travelling at 1-5km/h above the posted speed limit. 

Given the relationship between average travelling speed and crash risk, even marginal increases 
in higher speed zones are intolerable from a road safety perspective and the unintended effect of 
the delay in being alerted needs to be addressed in future trials.

One evident approach is to recalibrate the feedback triggers so that it is aligned to speedometer 
speed, which by Australian Design Rules, should always be lower than true vehicle speed (if the 
vehicle is manufactured after 2007). This would ensure that the real-time feedback would be 
triggered at a lower speed threshold and cause the driver to react sooner. 

However, this seemingly straightforward solution could be complicated by the fact that the 
differences between true speed and speedometer speed vary between manufacturers. In practice, 
manufacturers display a speedometer speed at 1-5km/h below true speed and algorithms for 
triggering speeding feedback may need to account for these differences to avoid false-positive 
feedback, which may in turn cause driver frustration and disengagement. 
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11. Conclusion

The overall body of evidence gathered from the YDTT suggests that telematics use has an overall 
positive impact on young driver behaviour. 

The extent to which telematics use can positively impact young driver behaviour can depend on 
certain variables, such as the traffic environment and the driver’s socio-demographic characteristics 
and it is unclear as to whether the behavioural changes would be sustained over a longer period. 

Young drivers who participated in the trial perceived multiple benefits from using a telematics 
device, with most believing it had a positive impact on their driving, reduced the risks they took, 
and increased their level of awareness about their own driving behaviour. While a minority reported 
finding the telematics device to be distracting and questioned the device design, function and 
reliability, the majority of participants want to see telematics used more broadly, believing it would 
reduce the number of crashes on NSW roads. 

Results also suggest that telematics could have a positive impact on road safety – estimates, 
facilitated by modelling based on the trial results, indicate that telematics use could potentially 
prevent 159 casualty crashes and 83 non-casualty crashes each year if telematics devices were 
used by all NSW young drivers. By applying existing NSW government methodologies for valuing 
the prevention of motor vehicle crashes to the calculated crash reductions, this would amount to 
an annual community saving of between $38.2m to $59.9m. 

Notwithstanding these overall positive perceptions, the trial identified some barriers to telematics 
use that should be taken into account in any future rollouts:

• The cost of telematics devices is a key barrier to adoption, with around half the 
participants indicating they would be unlikely to purchase one due to the cost. 

• Privacy, tracking and data disclosure issues associated with telematics use concerned 
a minority of participants, although most were favourable about the potential for 
telematics to improve road safety. 

• Finding strategies to motivate drivers to use a telematics device on ongoing basis was 
also identified as an area for further exploration. 

• Where real-time feedback is used, a focus on product design is required to minimise 
distraction to drivers.
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Appendices

A.1 NSW Centre for Road Safety casualty crash involvement rates

Table 1 – Casualty crashes 2014-2016. Source: NSW Centre for Road Safety 2018.

Age Sex Zone of 
residence* Licence  Involvement per 10,000 

licence holders* Relative risk ratio 

16 – 19 M Western Sydney P1 207.1 4.5x

16 – 19 M Western Sydney P2 158.9 3.4x

16 – 19 M
Outer Ring of 
Sydney

P1 151.5 3.3x

16 – 19 M Rest of NSW P1 146.0 3.2x

16 – 19 F Western Sydney P1 139.6 3.0x

20 – 24 M Western Sydney Full 139.5 3.0x

20 – 24 M Western Sydney P2 136.0 2.9x

16 – 19 F Rest of NSW P1 130.0 2.8x

25 – 29 M Western Sydney Full 117.5 2.5x

20 – 24 F Western Sydney P2 102.9 2.2x

Average involvement rate is 46.4 per 10,000 licence holders

Table 2 – Casualty crashes resulting in serious injury or fatality 2014-2016. Source: NSW Centre 
for Road Safety 2018.

Age Sex Zone of residence Licence  Involvement per 10,000* 
licence holders Relative risk ratio 

16 – 19 M Western Sydney P1 68.2 5.0x

16 – 19 M Western Sydney P2 50.5 3.7x

16 – 19 M Rest of NSW* P1 40.8 3.0x

20 – 24 M Western Sydney Full 37.6 2.8x

20 – 24 M Western Sydney P2 35.4 2.6x

16 – 19 F Rest of NSW P1 30.9 2.3x

30 – 39 M Western Sydney Full Rider 29.8 2.2x

25 – 24 M Western Sydney Full 28.3 2.1x

20 – 24 M Western Sydney P2 27.3 2.0x

40 – 49 M Western Sydney Full 24.7 1.8x

*Average involvement rate is 14.0 per 10,000 licence holders
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A.2 – Examples of recruitment  material
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A.3 – Participant randomisation

Distribution of female participants by control, switchover and treatment groups

Geo-demographic characteristics (Female) Control Switchover Treatment

Female-Full licence-Other Sydney Metro 2 - 2

Female-Full licence-Outer Ring of Sydney 6 7 10

Female-Full licence-Regional NSW 26 15 42

Female-Full licence-Western Sydney 7 5 28

Female-Provisional P1 licence-Other Sydney Metro 8 2 5

Female-Provisional P1 licence-Outer Ring of Sydney 4 3 7

Female-Provisional P1 licence-Regional NSW 16 4 19

Female-Provisional P1 licence-Western Sydney 12 7 20

Female-Provisional P2 licence-Other Sydney Metro 5 - 3

Female-Provisional P2 licence-Outer Ring of Sydney 15 1 11

Female-Provisional P2 licence-Regional NSW 21 12 31

Female-Provisional P2 licence-Western Sydney 13 4 25

Total 135 60 203

Distribution of male participants by control, switchover and treatment groups

Geo-demographic characteristics (Male) Control Switchover Treatment

Male-Full licence-Other Sydney Metro 7 - 8

Male-Full licence-Outer Ring of Sydney 7 4 13

Male-Full licence-Regional NSW 22 8 27

Male-Full licence-Western Sydney 17 5 27

Male-Provisional P1 licence-Other Sydney Metro - 2 1

Male-Provisional P1 licence-Outer Ring of Sydney 4 - 7

Male-Provisional P1 licence-Regional NSW 16 7 16

Male-Provisional P1 licence-Western Sydney 5 3 12

Male-Provisional P2 licence-Other Sydney Metro 4 - 6

Male-Provisional P2 licence-Outer Ring of Sydney 3 3 6

Male-Provisional P2 licence-Regional NSW 16 6 18

Male-Provisional P2 licence-Western Sydney 19 2 18

Total 120 40 159



80

Distribution of participants by gender and postcode

Female Male
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Assessment of baseline equivalency

Demographic characteristics

Zone of residence

Control Pre-Post Treatment

Other Sydney Metro 26 4 25

Outer Ring of Sydney 39 18 54

Regional NSW 117 52 153

Western Sydney 73 26 130

P value χ2 DF

0.12 10.15 6

Gender

Control Switchover Treatment

Female 135 60 203

Male 120 40 159

P value χ2 DF

0.46 1.54 2

Licence type

Control Switchover Treatment

Full licence 94 44 157

Provisional P1 Licence 65 28 87

Provisional P2 Licence 96 28 118

P value χ2 DF

0.34 4.55 4

Two sample t-test (mean participant age) 

Age Control Treatment

Mean 20.6 20.7

Variance 5.4 5.3

SD 2.31 2.3

Observations 255 362

Pooled Variance 5.34

Hypothesized Mean Difference 0

df 615

t Stat -0.76

P(T<=t) one-tail 0.22

t Critical one-tail 1.64

P(T<=t) two-tail 0.45

t Critical two-tail 1.96
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Vehicle characteristics

Vehicle Types

Control Switchover Treatment

Hatch 88 35 142

Sedan 117 45 153

SUV 33 12 42

Utility 15 8 23

Van 2 0 2

P value χ2 DF

0.93 3.02 8

Two sample t-test (mean vehicle age) 

Vehicle age Control vehicle age Treatment vehicle age

Mean 6.7 6.6

Variance 13.2 12.7

SD 3.6 3.6

Observations 255 362

Pooled Variance 12.9

Hypothesized Mean Difference 0

df 615

t Stat 0.24

P(T<=t) one-tail 0.4

t Critical one-tail 1.67

P(T<=t) two-tail 0.81

t Critical two-tail 1.96

Two sample t-test (mean engine capacity)

Engine capacity Control engine capacity Treatment engine capacity

Mean 1942.9 1946.6

Variance 389564.88 408074.49

SD 624.2 638.8

Observations 255 362

Pooled Variance 400429.9

Hypothesized Mean Difference 0

df 615

t Stat -0.07

P(T<=t) one-tail 0.47

t Critical one-tail 1.65

P(T<=t) two-tail 0.94

t Critical two-tail 1.96
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Two sample t-test (mean driving kilometres) 

Average recorded driving kilometres Control Treatment

Mean 5024.6 5244.01

Variance 18262714.6 16008080.2

SD 4273.5 4001.009

Observations 255 362

Pooled Variance 16939262.55

Hypothesized Mean Difference 0

df 615

t Stat -0.65

P(T<=t) one-tail 0.26

t Critical one-tail 1.65

P(T<=t) two-tail 0.51

t Critical two-tail 1.96

Self-reported fines/driving offences in the last 12 months

In the last 12 months, have you been fined or charge with any of the following?

Fined in the last 12 months: Speeding up to 10km/h over the limit

Control Switchover Treatment

No 242 94 339

Yes 13 6 23

P value χ2 DF

0.81 0.43 2

Fined in the last 12 months: Speeding more than 10km/h over the limit

Control Switchover Treatment

No 229 94 342

Yes 26 6 20

P value χ2 DF

0.08 5.12 2

Fined in the last 12 months: Not wearing a seatbelt

Control Switchover Treatment

No 255 100 360

Yes 0 0 2

P value χ2 DF

0.37 1.97 2

Fined in the last 12 months: Other offences

Control Switchover Treatment

No 242 96 343

Yes 13 4 19

P value χ2 DF

0.26 0.88 2
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Self-reported deviant driving behaviour in the previous four weeks

When driving in the last four weeks, how often have you done the following?

Get distracted by friends or other passengers

Control Switchover Treatment

All the time 0 0 3

Most of the time 2 1 6

Sometimes 54 13 54

Rarely 111 48 168

Never 88 38 131

P value χ2 DF

0.33 9.1 8

Hold or use a mobile phone to talk while driving

Control Switchover Treatment

All the time 2 0 2

Most of the time 1 4 6

Sometimes 25 5 28

Rarely 50 10 69

Never 177 81 257

P value χ2 DF

0.06 14.7 8

Hold or use a mobile phone to text 

Control Switchover Treatment

All the time 0 0 1

Most of the time 5 1 4

Sometimes 18 5 24

Rarely 42 16 63

Never 190 78 270

P value χ2 DF

0.96 2.63 8

Accelerate quickly from the traffic lights to get ahead

Control Switchover Treatment

All the time 5 2 16

Most of the time 25 3 28

Sometimes 74 33 115

Rarely 68 36 104

Never 83 26 99

P value χ2 DF

0.14 12.06 8
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Speed up to make it through an intersection on an amber light

Control Switchover Treatment

All the time 5 0 2

Most of the time 15 9 20

Sometimes 64 35 134

Rarely 80 25 112

Never 61 31 94

P value χ2 DF

0.4 8.3 8

Brake hard because I didn't notice cars in front were slowing down

Control Switchover Treatment

All the time 0 0 1

Most of the time 5 0 6

Sometimes 51 17 76

Rarely 136 63 187

Never 63 20 92

P value χ2 DF

0.61 6.32 8

Drift out of my lane without realising

Control Switchover Treatment

All the time 1 0 0

Sometimes 13 9 22

Rarely 97 30 128

Never 144 61 212

P value χ2 DF

0.52 5.2 6

Exceed the speed limit by 10km/h or less 

Control Switchover Treatment

All the time 5 3 10

Most of the time 37 8 51

Sometimes 99 38 151

Rarely 80 37 110

Never 34 14 40

P value χ2 DF

0.7 5.5 8

Exceed the speed limit by 10km/h or more

Control Switchover Treatment

All the time 0 0 2

Most of the time 7 1 18

Sometimes 48 18 54

Rarely 80 28 126

Never 120 53 162

P value χ2 DF

0.25 10.15 8
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A.4 Overview of the telematics system 

GoFar system set up

"Ray"- real time coaching
Safe simple feedback based on formula 1 shift lights. Effective 
in all languages. Very low cognitive load. Works in peripheral 
vision, so drivers keep eyes on road. Drivers like saving 10c on 
every litre. Insurers like that it improves driver skills.

Bluetooth paired app
Drivers can see scores, monitor car health, organise servicing. 
Mechanics can remotely see issues with their drivers' cars and 
offer support. Insurers can reward good drivers.

Ultra slim connector 
Plugs in. DIY install. Reads rich data from onboard computer, 
augmented with motion sensing algorithims. Sends 10x more 
data than 3G alternatives at 33% of the cost. It connects to the 
Ray with a slim cable.
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Treatment Group Feedback

Feedback Example 

Computed driving scores to provide a 
snapshot of a user’s acceleration and 
braking performance. A higher score 
indicates better performance. 

Leaderboard to provide performance 
ranking relative to other drivers in the trial. 

 

Trip detail summary map to indicate 
locations where the driver was exceeding 
the speed limit or braking, turning or 
accelerating harshly. The highlighted red 
lines in the map below show where the user 
was speeding during their trip.

Post-trip push notifications informing the 
user if they spent more than 20 per cent 
of their driving time exceeding the posted 
speed limit. These were delivered about 
two minutes after the driver disengages the 
ignition so as not to induce drivers to reach 
for their mobile phones while driving.

 

The LED light ray sits above the driver 
dashboard (above steering column or 
centre) and changes colour if a driver is 
speeding or making harsh manoeuvres.

Only the treatment group LED light ray was 
configured to change colour. Control group 
colours are set at a constant blue and 
control group participants were advised 
that the sole purpose of the light ray was to 
indicate connectivity between their mobile 
phone and the recording device.
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Control Group App Interface

Telematics data collection process

Mobile phone 
network

Bluetooth 
activated phone

OBDII plugin 
recording device

Visual feedback 
(LED light ray)

Vendor server

NSW Government 
Data Analytics for 

pre-processing 
and analysis
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A.4.1 Safety surrogate indicators selected for the trial

Safety indicator Reasons for inclusion 

Speeding frequency – time 
spent driving over the posted 
speed limit as a percentage of 
non-idle driving time.

There is a well-recognised evidence-based relationship between increased crash risk 
and increased vehicle speed from a variety of research.

The Centre for Road Safety, Transport for NSW (2010) in the analysis of the NSW 
Intelligent Speed Adaption Trial (ISA) used the percentage of time spent speeding to 
develop categories of speeding (e.g. <10km/h over limit, 10 to <20 km/h over limit) as 
surrogate safety measures.

Positive delta speed – the 
speed difference to the 
posted speed limit when 
driving above the speed limit. 

Jun, Guensler and Ogle (2011) and Jun (2006) found drivers involved in crashes 
tended to drive at significantly higher mean speed and positive delta speed 
compared to drivers who were not involved in crashes, and showed a higher 
tendency of non-compliance with posted speed limits as measured by frequency of 
occasions where travel speed per mile exceeded 10 mph (16+ km/h) over the speed 
limit. 

Average free speed – average 
free speed when the vehicle 
was travelling at least 75 per 
cent of the posted speed limit.

Elvik’s (2004, 2009) meta-analysis of motor accident rates and road trauma data 
established an exponential relationship between the average speed and frequency 
and severity of road casualties. Specifically, Elvik finds that relative change in the 
number of accidents/accident victims is a function of the relative change in mean 
speed of traffic, raised to an exponent.44

Reporting is based on average free speed, where the vehicle speed is at least 75 
per cent of the posted speed limit. This excludes speeds where a driver was idling 
or driving through traffic and is assumed to be a more realistic reflection of speed 
selection.  

Frequency and magnitude 
of longitudinal deceleration 
(braking):
• ≤ -0.3g per 1,000km driven 
• ≤ −0.45g per 1,000km driven 
• ≤ −0.5g per 1,000km driven
• ≤ −0.75g per 1,000km driven

A g is a unit of acceleration. 
One g is the acceleration 
exerted by gravity (9.8m/s2).

For reference, a deceleration 
of -0.75g is experienced when 
a vehicle slows down by 
26.5km/h within 1 second. 

Unsafe drivers (as categorised by involvement in crashes and/or near-crashes via 
data reduction using kinematic measures and video review) decelerate < -0.30g 
significantly more frequently than moderately safe or safe drivers.45 
 
The Spearman’s correlation between the rate of hard stops (per 100 miles) and 
crash/near-crash rates (per 10,000 miles) for teenage participants was ρ = 0.76. This 
indicates a strong positive relationship between a higher crash and near-crash rates 
and more frequent hard stops.46 

Reviewing data from the 100-car study Dingus (2006) found that longitudinal 
deceleration with a threshold of ≤ −0.52 g detected 44.7 per cent of valid crashes, 
near-crashes and incidents, while 66.4 per cent of events detected were invalid.47

  
Perez (2017) used a threshold of ≤ −0.65 g for longitudinal deceleration and applied 
a Receiver Operating Characteristic (ROC) curve to assess the specificity and 
sensitivity of the threshold. The ROC curve was used to suggest potential thresholds 
of future use by weighing the ability to detect valid (or true positive) events against 
the possibility of detecting false positive events. Based on the findings, the authors 
recommended a threshold of ≤ −0.75 g be used to detect crashes and near-crashes.48

44 Elvik R (2009). The Power Model of the relationship between speed and road safety: Update and new analyses. Report 1034/2009 (The 
Institute of Transport Economics. Norway).
45 Klauer, S. G., Dingus, T. A., Neale, V. L., Sudweeks, J. D., & Ramsey, D. J. (2009). Comparing real-world behaviors of drivers with high 
versus low rates of crashes and near crashes (No. DOT-HS-811-091).
46  Simons-Morton, B. G., Ouimet, M. C., Zhang, Z., Klauer, S. E., Lee, S. E., Wang, J., ... & Dingus, T. A. (2011). The effect of passengers and 
risk-taking friends on risky driving and crashes/near crashes among novice teenagers. Journal of Adolescent Health, 49(6), 587−593.
47 Dingus, T. A., Klauer, S. G., Neale, V. L., Petersen, A., Lee, S. E., Sudweeks, J. D., ... & Bucher, C. (2006). The 100-car naturalistic driving 
study, Phase II-results of the 100-car field experiment (No. HS-810 593).
48 Perez, M. A., Sudweeks, J. D., Sears, E., Antin, J., Lee, S., Hankey, J. M., & Dingus, T. A. (2017). Performance of basic kinematic thresholds 
in the identification of crash and near-crash events within naturalistic driving data. Accident Analysis & Prevention, 103, 10−19.
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Frequency and magnitude 
of longitudinal acceleration 
events:
• ≥ 0.35g per 1,000km driven
• ≥ 0.58g per 1,000km driven

For reference, an acceleration 
of 0.58g is experienced when 
a vehicle increases speed by 
20km/h within 1 second. 

The Spearman’s correlation between individual rates of rapid starts and crash/near-
crash rates for teenage participants was ρ= 0.75. This indicates a strong positive 
relationship between a higher crash and near-crash rates and more frequent rapid 
starts.49 

  

Similarly, Perez (2017) used a threshold of ≥ 0.50 g for longitudinal acceleration and 
applied a ROC curve to assess the specificity and sensitivity of the threshold. 
 
The ROC curve was used to suggest potential thresholds of future use by weighing 
the ability to detect valid (true positive) events against the possibility of detecting 
false positive events. 
 
Based on the findings, the authors recommended a threshold of ≥ 0.58 g be used to 
detect crashes and near-crashes.50 

Frequency and magnitude 
of lateral acceleration events 
y≥|0.5|g per 1000 km driven. 

Simons-Morton 2011 found the Spearman’s correlations between individual rates of 
risky driving and crash/near-crash rates for teenage participants were ρ = 0.53 for 
hard left turns and ρ = 0.62 for hard right turns. 
 
The first finding indicates a moderately strong relationship between a greater number 
of hard-left turns and more crashes and near-crashes. 
 
The second finding indicates a strong relationship between a greater number of hard-
left turns and more crashes and near-crashes.51 

A.5 Development of a driver risk score

In addition to the surrogate safety indicators mentioned above, the NSW Data Analytics Centre 
(DAC) was commissioned to create a composite risk-score to measure and rank the relative 
riskiness of participant driving behaviour. 

The risk score was created using a two-stage approach consisting of:

• supervised machine learning to identify individual risky trips and to identify the key 
features associated with those trips  

• mapping individual trips back to the drivers responsible for making those trips and 
constructing a linear combination of variables to create the composite risk score, where 1 
is defined as least risky and 100 is defined as most risky. 

1. Supervised machine learning

The following g-force thresholds were used as proxies for risk events and used as the basis for 
training a supervised machine learning model:  

• any deceleration ≤ -0.75g; or

• any longitudinal acceleration ≥ 0.58g; or

• any lateral acceleration ≥ |0.5g|

Any trips that registered an event at or exceeding the abovementioned thresholds were labelled 
as being “risky”.  

A supervised machine learning model (random forest ensemble method) was then applied to:

49 [1] Simons-Morton, B. G., Ouimet, M. C., Zhang, Z., Klauer, S. E., Lee, S. E., Wang, J., ... & Dingus, T. A. (2011). The effect of passengers and 
risk-taking friends on risky driving and crashes/near crashes among novice teenagers. Journal of Adolescent Health, 49(6), 587−593.
50 Perez, M. A., Sudweeks, J. D., Sears, E., Antin, J., Lee, S., Hankey, J. M., & Dingus, T. A. (2017). Performance of basic kinematic thresholds 
in the identification of crash and near-crash events within naturalistic driving data. Accident Analysis & Prevention, 103, 10−19.
51 [Simons-Morton, B. G., Ouimet, M. C., Zhang, Z., Klauer, S. E., Lee, S. E., Wang, J., ... & Dingus, T. A. (2011). The effect of passengers and 
risk-taking friends on risky driving and crashes/near crashes among novice teenagers. Journal of Adolescent Health, 49(6), 587−593.
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• study the relationship between a risky trip and driving behaviours that were observed on 
that trip; and

• evaluate the relative feature importance of each variable and the extent to which it 
contributed to this risky trip.

Based on this methodology, DAC was able to identify a set of weighted risk factors for predicting 
the occurrence of a risky event:

• frequency of harsh lateral acceleration events (0.22)

• average trip speed (0.18) 

• percentage of trip speeding time (0.16)

• average positive delta speed (0.16) 

• frequency of longitudinal acceleration events (0.14) 

• frequency of longitudinal deceleration events (0.14)

It should be noted that the abovementioned g-force thresholds are not purporting to represent 
actual crash or near-crash events, as there was no video dash-cam footage to confirm the occurrence 
of a crash/near-crash event. However, ARRB’s literature review indicates that such thresholds can 
be appropriately used as surrogate safety measures as they have been demonstrated in other 
naturalistic driving studies as having a strong positive relationship with crash and near-crash 
events. 

2. Linear combination 

Once key features were identified and weighted, a linear combination of all risk factors was 
constructed52 to score the riskiness of each trip. 

Trips were then mapped back to the user responsible for making those trips and aggregated to 
create an individual risk score out of “100”, with “100” being “most risky” and “0” being “least 
risky”. 

52 A score of “1” denotes “most risky” and a score of “0” denotes least risky.
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A.6 Speeding frequency (overall comparison) 

Speeding frequency - overall comparison

Hours per 100 driving hours Overall speeding Speeding by less than 10km/h over the limit Speeding 10- 20km/h over the limit Speeding more than 20km/h over the limit

Treatment (n=15,982 driving hours) 17.01 14.01 2.45 0.55

Control (n=10485 driving hours) 17.60 14.0 2.8 0.9

A.6.1 Speeding frequency - overall comparison
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Overall speeding -0.03

Speeding by less than 10km/h over the limit 0.00
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A.6.2 Speeding frequency:  
% difference in hours speeding per 100 driving hours  

(treatment vs control group)
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A.7 Speeding frequency by exposure month 

Speeding frequency by exposure month:  
per cent change vs control group (speeding at >20km/h over the limit)

% change compared to control group

Month 1 -0.57

Month 2 -0.17

Month 3 -0.44

Month 4 -0.32

Month 5 -0.32

Month 6 -0.02

A.7.1 Speeding frequency by exposure month:  
per cent change vs control group (speeding at >20km/h over the limit)
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Treatment 0.51 0.69 0.5 0.57 0.5 0.63
Control 1.19 0.83 0.89 0.84 0.73 0.64

A.7.2 Speeding frequency by exposure month  
(speeding at >20km/h over the limit)
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Speeding frequency by exposure month:  
per cent change vs control group  

(speeding at 10-20km/h over the limit)

% change compared to control group

Month 1 -0.261290323

Month 2 0.021505376

Month 3 -0.040441176

Month 4 -0.046692607

Month 5 -0.0875

Month 6 -0.145748988

A.7.3 Speeding frequency by exposure month:  
per cent change vs control group  

(speeding at 10-20km/h over the limit)
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Speeding frequency by exposure month (speeding at 10-20km/h over the limit)

Hours speeding per 100 driving hours Month 1 Month 2 Month 3 Month 4 Month 5 Month 6

Treatment 2.29 2.85 2.61 2.45 2.19 2.11

Control 3.1 2.79 2.72 2.57 2.4 2.47

A.7.4 Speeding frequency by exposure month  
(speeding at 10-20km/h over the limit)
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Speeding frequency by exposure month:  
per cent change vs control group  

(speeding at <10km/h over the limit)

% change compared to control group

Month 1 -0.037681159

Month 2 0.016061453

Month 3 0.017711172

Month 4 -0.015770609

Month 5 0.113564669

Month 6 -0.032822757

A.7.5 Speeding frequency by exposure month:  
per cent change vs control group  

(speeding at <10km/h over the limit)
sp

ee
d

in
g

 a
t 

<
10

km
/h

 o
ve

r 
th

e 
lim

it

-4%

-2%

0%

2%

4%

6%

8%

10%

12%

% change compared to control group

Month 1 Month 2 Month 3 Month 4 Month 5 Month 6

Speeding frequency by exposure month (speeding at <10km/h over the limit)
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Treatment 13.28 14.55 14.94 13.73 14.12 13.26

Control 13.8 14.32 14.68 13.95 12.68 13.71

A.7.6 Speeding frequency by exposure month  
(speeding at <10km/h over the limit)
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Speeding frequency by exposure month:  
per cent change vs control group (all speeding)

% change compared to control group

Month 1 -0.113664744

Month 2 0.010448067

Month 3 -0.020163249

Month 4 -0.037495318

Month 5 0.058047974

Month 6 -0.026595967

A.7.7 Speeding frequency by exposure month:  
per cent change vs control group (all speeding)
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Treatment 16.1456253 18.2486323 18.1274662 16.904032216.9041038 16.7163953

Control 18.216160518.059940818.5004963 17.5625455 15.9766893 17.1731313

A.7.8 Speeding frequency by exposure month (all speeding)
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A.8 Speeding frequency by speed zone

Speeding frequency by speed zone

Differences treatment vs control 

40km/h -0.028337062

50km/h -0.145977011

60km/h -0.060587882

70km/h -0.071149335

80km/h 0.11279007

90km/h 0.223993289

100km/h -0.025171625

110km/h 0.20230608

A.8.1 Speeding frequency by speed zone
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Control 179 3254 2719 920 1403 209 1083 731

Speeding frequency by speed zone

Hours speeding per 100 driving hours 40km/h 50km/h 60km/h 70km/h 80km/h 90km/h 100km/h 110km/h

Treatment 13.03 14.86 15.66 11.88 20.62 29.18 21.3 22.94

Control 13.41 17.4 16.67 12.79 18.53 23.84 21.85 19.08

A.8.2 Speeding frequency by speed zone
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A.9 Average Positive Delta Speed (speeding severity) 

Positive delta speed:  
KM/H change treatment vs 

Km/h

40km/h 0.5

50km/h -1.56

60km/h -1

70km/h -0.08

80km/h -0.12

90km/h 0.29

100km/h -0.13

110km/h 0.18

A.9.1 Positive delta speed:  
KM/H change treatment vs control group
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A.10 Harsh braking 

Charts below depict the occurrence of harsh braking events per 1000 km of driving. 

Extreme harsh braking (Deceleration ≤ -0.75g)

Frequency per 1000km Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Overall

Treatment 0.34 0.44 0.39 0.29 0.4 0.24 0.36

Control 0.91 0.6 0.36 0.42 0.7 0.68 0.63

A.10.1 Extreme harsh braking (Deceleration ≤ -0.75g)
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Very harsh braking (-0.75g < x ≤-0.5g)

Frequency per 1000km Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Overall

Treatment 5.8 6.7 7.3 7.2 6.4 6.1 6.6

Control 10.9 9.6 8.7 9.9 8.5 10 9.7

 A.10.2 Very harsh braking (-0.75g < x ≤-0.5g)
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Harsh braking (-0.5g < x ≤ -0.45g)

Frequency per 1000km Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Overall

Treatment 7.91830346 8.23726304 9.08720679 8.68702268 8.64370657 9.01875015 8.46489913

Control 13.1750677 11.9514405 11.5513091 12.7282945 11.5063381 12.5934535 12.3037677

 A.10.3 Harsh braking (-0.5g < x ≤ -0.45g)
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A.11 Rapid acceleration 

Rapid acceleration (0.35g≤ x <0.58g)

Frequency per 1000km Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Overall

Treatment 78.8 87.4 91 82.1 72.7 80.9 82.3

Control 128.3 101.2 89 98.7 87.5 89.3 102.6

A.11.1 Rapid acceleration (0.35g≤ x <0.58g)
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Rapid acceleration (x≥0.58g)

Frequency per 1000km Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Overall

Treatment 4.6 7.3 5.8 3.9 2.9 3.8 4.9

Control 7.6 5 2.7 4.1 3.8 2.3 6.5

A.11.2 Rapid acceleration (x≥0.58g)
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A.12 Harsh turning

Harsh turning (y≥|0.5g|)

Frequency per 1000km Month 1 Month 2 Month 3 Month 4 Month 5 Month 6 Overall

Treatment 202.340795 223.258447 226.219783 221.698859 213.76338 206.7186 215.368188

Control 277.693058 323.684848 304.262228 260.522619 263.727639 236.673663 283.835807

A.12 Harsh turning (y≥|0.5g|) 
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A.13 Speeding frequency (P1 male treatment vs P1 male control) 

Speeding frequency - overall comparison (P1 male)

Overall 
speeding

Speeding 
by less 

than 
10km/h 
over the 

limit

Speeding 
10-20km/
h over the 

limit

Speeding 
more than 
20km/h 
over the 

limit

Treatment (n=1,160 
driving hours)

14.62 12 1.97 0.65

Control (n=1,208 
driving hours)

19.23 15.315 2.89 1.04

A.13.1 Speeding frequency - overall comparison (P1 male)
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Speeding frequency: 
per cent change vs control group (P1 male)

% change vs control group

Overall speeding -0.2397296

Speeding by less than 10km/h over the limit -0.2156863

Speeding 10-20km/h over the limit -0.3183391

Speeding more than 20km/h over the limit -0.375

A.13.2 Speeding frequency: 
per cent change vs control group (P1 male)
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Time spent speeding per 100 driving hours  
(P1 male)

Month 1 Month 2 Month 3 Month 4 Month 5 Month 6

Treatment 12.49 12.23 15.57 17.31 18.86 25.01

Control 15.94 18.57 20.55 23.5 19.99 16.53

A.13.3 Time spent speeding per 100 driving hours  
(P1 male)
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Month 1 Month 2 Month 3 Month 4 Month 5 Month 6

Treatment 395 267 179 150 141 28

Control 214 313 297 180 90 114

Speeding frequency: 
per cent change vs control group by exposure month (P1 male)

% change vs control group

Month 1 -0.2164366

Month 2 -0.3414109

Month 3 -0.2423358

Month 4 -0.2634043

Month 5 -0.0565283

Month 6 0.51300665

A.13.4 Speeding frequency: 
per cent change vs control group by exposure month (P1 male)
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A.14 Harsh braking, acceleration and turning (P1 male treatment 
vs P1 control)

Harsh braking P1 Male

Extreme harsh braking (<=-0.75g) Very harsh braking (-0.5g ≤ x < -0.75g) Harsh braking (-0.45≤ x <-0.5g)

Treatment 0.54878019 7.70987167 9.86579384

Control 1.0184895 13.9 16.3779081

A.14.1 Harsh braking P1 Male

F
re

q
ue

nc
y 

p
er

 1
0

0
0

km

0

5

10

15

20

25

30

Extreme harsh braking (<=-0.75g) Harsh braking (-0.45≤ x <-0.5g)

Treatment Control

Rapid acceleration P1 Male

Very rapid acceleration (>=0.58g) Rapid acceleration (0.35g=< x < 0.58g

Treatment 8.66043736 96.232526

Control 8.3642984 135.615794

A.14.2 Rapid acceleration P1 Male
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Harsh turning P1 Male

Harsh turning in either direction (y=|0.5g|)

Treatment 23.1149156

Control 44.0785841
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A.15 Elvik’s summary estimates of exponents by  
traffic environment

Summary estimates of exponents by traffic environment 
Rural roads/freeways Urban/residential roads All roads

Accident or 
Injury Severity Best estimate

95% 
confidence 

interval
Best estimate

95% 
confidence 

interval
Best estimate

95% 
confidence 

interval

Fatal accidents 4.1 (2.9, 5.3) 2.6 (0.3, 4.9) 3.5 (2.4, 4.6)

Fatalities 4.6 (4.0, 5.2) 3.0 (-0.5, 6.5) 4.3 (3.7, 4.9)

Serious injury 
accidents

2.6 (-2.7, 7.9) 1.5 (0.9, 2.1) 2.0 (1.4, 2.6)

Seriously 
injured road 
users

3.5 (0.5, 5.5) 2.0 (0.8, 3.2) 3.0 (2.0, 4.0)

Slight injury 
accidents

1.1 (0.0, 2.2) 1.0 (0.6, 1.4) 1.0 (0.7, 1.3)

Slightly injured 
road users

1.4 (0.5. 2.3) 1.1 (0.9, 1.3) 1.3 (1.1, 1.5)

Injury 
accidents - all

1.6 (0.9, 2.3) 1.2 (0.7, 1.7) 1.5 (1.2, 1.8)

Injured road 
users - all

2.2 (1.8, 2.6) 1.4 (0.4, 2.4)# 2.0 (1.6, 2.4)

PDO - 
accidents

1.5 (0.1, 2.9) 0.8 (0.1, 1.5) 1.0 (0.5, 1.5)

Source: TØI-report 1034/2009
# Confidence interval specified informally
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A.16  Estimated  per cent crash reductions based on observed 
average speed differences from Young Drivers  
Telematics Trial.

 Estimated  per cent crash reductions based on observed average speed differences  
from Young Drivers Telematics Trial.

Speedzone
Differences in mean 
travelling speed 
(treatment – control)

Fatal crashes Serious Injury 
crashes

Moderate 
Injury crashes

Minor / Other 
Injury crashes

Non-casualty 
(towaway) 
crashes

40km/h -0.34kmh -1.9% -1.1% -0.7% -0.7% -0.6%

50km/h -1.13km/h -5.9% -3.4% -2.3% -2.3% -1.8%

60km/h -0.26km/h -0.8% -0.4% -0.3% -0.3% -0.2%

70km/h +0.04km/h 0.3% 0.2% 0.1% 0.1% 0.1%

80km/h +0.42km/h 2.3% 1.5% 0.6% 0.6% 0.8%

90km/h +0.17km/h 0.8% 0.5% 0.2% 0.2% 0.3%

100km/h +0.4km/h 1.8% 1.1% 0.5% 0.5% 0.6%

110km/h +0.8km/h 3.3% 2.1% 0.9% 0.9% 1.2%

*With the exception of 90km/h and 110km/h zones, results are statistically significant at p<0.01
**It should also be noted that Elvik’s categorisation of crash severity differs from NSW Centre for Road Safety classifications.  For pur-
poses of this analysis it is assumed that: “Fatal crashes” is the equivalent of “Fatal accidents”; Serious injury crashes is the equivalent of 
“Serious injury crashes”, Moderate injury accidents is the equivalent of “Slight injury accidents”, Slight injury accidents is the equivalent 
of “Slight injury accidents”, Non-casualty (towaway) crashes is the equivalent of “Property damage only” accidents
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A.17 Yearly average number of crashes by severity and speed 
zone. Data based on the number of crashes involving motor 
vehicle controllers aged 17-25, 2013-2017  
(NSW Centre for Road Safety 2018)

Yearly average no. of crashes by severity and speed zone. Data based on the number of crashes involving motor 
vehicle controllers aged 17-25, 2013-2017 (NSW Centre for Road Safety 2018)

Speedzone km/h Fatal crashes Serious Injury Moderate Injury Minor/Other 
Injury

Non-casualty 
(towaway)

40 5 161 203 186 247

50 54 1841 2500 1675 4579

60 56 1595 2170 1831 3644

70 16 463 650 603 1088

80 53 621 647 388 1040

90 10 96 104 83 208

100 108 789 751 364 1152

110 24 201 216 121 490

 *30km/h zone and unknown zones excluded
 **Numbers rounded down 
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A.18 Estimated community savings as a result of telematics use

Fatal 
crashes

Serious 
Injury 
crashes

Moderate 
Injury crashes

Minor/Other 
Injury crashes

Non-casualty 
(towaway) 
crashes

Total

Annual crashes 
prevented 2 59 57 41 83

Inclusive Willingness to 
Pay values per crash 

$8,416,164 $562,779 $95,395 $87,374 $10,139 N/A

Total savings (Inclusive 
WTP)

$16,832,328 $33,203,961 $5,437,515 $3,582,334 $841,537 $59,897,675

Human capital approach 
values per crash

$2,446,936 $564,843 $-   $-   $-   N/A

Total savings (Human 
capital approach) 

$4,893,872 $33,325,737 $1,188,906 $855,178 $-    $38,219,609
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Disclaimer 
This publication may contain information that relates to the regulation of workers compensation 
insurance, motor accident third party (CTP) insurance and home building compensation in NSW. It 
may include details of some of your obligations under the various schemes that the State Insurance 
Regulatory Authority (SIRA) administers.  
However, to ensure you comply with your legal obligations, you must refer to the appropriate legislation 
as currently in force.  
Up to date legislation can be found at the NSW Legislation website legislation.nsw.gov.au 
This publication does not represent a comprehensive statement of the law as it applies to particular 
problems or to individuals, or as a substitute for legal advice. You should seek independent legal advice if 
you need assistance on the application of the law to your situation.  
This material may be displayed, printed and reproduced without amendment for personal, in-house or  
non-commercial use. 
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