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Abstract 5 

In-vehicle distraction contributes significantly to road trauma. Consequently, there is a need to 6 

understand the level of crash risk or performance degradation associated with driver engagement 7 

with in-vehicle technologies. This study had two aims: (a) to develop a driver distraction by 8 

technology taxonomy that links different technologies, their functions and the specific actions 9 

required of the driver when interacting with them, to crash risk and performance decrements; and 10 

(b) to identify any gaps in knowledge about crash risks involved in distracting engagements with in-11 

vehicle technologies that could be explored in the future. 12 

Background 13 

In the Australian National Crash In-depth Study (Beanland, Fitzharris, Young, & Lenne, 2013), 14 

57.6% of serious injury crashes involved driver inattention as a contibuting factor, and 16% 15 

involved distraction. Frequent sources of distraction were in-vehicle distractions such as 16 

interactions with passengers and mobile phones, which accounted for 20% of the distraction-related 17 

crashes. There is a need to understand the level of crash risk and performance degradation 18 

associated with driver engagement with in-vehicle technologies. To this end, VicRoads 19 

commissioned ARRB Group to: 20 

(a) Develop a driver distraction by technology taxonomy that links different technologies, their 21 

functions and the specific actions required of the driver when interacting with them, to crash 22 
risk and performance decrements. 23 

(b) Identify any gaps in knowledge about crash risks involved in distracting engagements with 24 
in-vehicle technologies that could be explored in the future. 25 

Method 26 

Using information gleaned from a literature review and a series of task-analyses, a driver distraction 27 

by technology taxonomy (in table form) was developed containing information pertaining to: 28 

1. The technology and its function (e.g. mobile phone and text messaging). 29 

2. The actions associated with the driver performing that function (e.g. writing versus reading a 30 

text message).  31 

3. The sub-actions associated with the driver performing that function (e.g. manual writing of 32 

text-message versus voice activated production of text message). 33 

4. The type of distraction associated with the driver performing that function (e.g. visual, 34 

cognitive, auditory and manual interference). 35 

5. The driving performance decrements associated with the driver performing that function for 36 

the associated behaviours. 37 

6. The crash risk associated with the driver performing that function for the associated 38 

behaviours (where available). 39 
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Results 40 

An initial taxonomy was developed that links distraction-related driving behaviours with 41 

performance degradation and changes in crash risk for mobile phones (e.g. calls, texts and using 42 

social media), navigation, email and music systems, video screens, head mounted displays (e.g. 43 

texting with Google Glass) and head-up displays. For example, driver engagement with mobile 44 

phones (e.g. texting, checking social media) tended to be associated with a number of driving 45 

decrements (e.g. increased reaction time) and increased crash risk. One specific behaviour, 46 

conversing on a hands-free mobile phone, appeared to reduce crash risk, although it was associated 47 

with a number of driving performance decrements. 48 

There was not enough research evidence to cover tablets, portable computers and other wearable 49 

technologies, such as the I-Watch in terms of crash risk. However, performance decrements are 50 

discussed for tablets and computers. Therefore the link between behaviour, performance and safety 51 

outcomes could not be discerned for all technologies and their associated functions.  52 

Discussion and conclusions 53 

The aim of this project was to attempt to discern, from a literature review and task analysis, driving 54 

behaviours associated with the use of modern in-vehicle and portable technology, and their 55 

associated driving performance and safety outcomes. Development of the taxonomy highlighted 56 

gaps in knowledge and suggested avenues for future research to assist in developing 57 

countermeasures for distraction- related behaviours.   58 
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