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Abstract 

Aim 

The aim of this thesis was to investigate whether there is evidence of a deterring influence 

following a driver receiving an infringement for a traffic offence in Victoria, Australia. Two 

outcomes were examined to assess deterrence – 1) further traffic infringement/s; 2) 

subsequent crash involvement. The thesis also examined factors beyond legal sanctions that 

may influence deterrence and driver behaviour.  

Methods 

Three studies were conducted using data from Victoria, Australia. Study one used licensing 

and infringements data to conduct a time-to-event analysis, examining recidivism in the 

twelve months that followed a driver receiving a traffic infringement. Study two used 

licencing, infringements and crash data to conduct a case-case-time-control study, 

examining subsequent crash involvement in the one-month period that followed a driver 

receiving an infringement for a driving offence. Study three used survey collected data to 

conduct a mediated regression analysis, examining the mediating influence that perceptions 

towards potential deterrents (enforcement; crash risk; social norms and disapproval; 

negative personal and emotional affect) have between the Big-Five personality factors and 

expectations to drive at up to 10km/h above the speed limit in the twelve months that 

followed.  

Results 

Study One: This study found a number of different factors influence whether infringements 

are able to achieve deterrence from further traffic offending. These include gender, age, 

years licensed, number of previous traffic offences and number of accumulated demerit 

points.  

Study Two: This study found that the odds of receiving an infringement in the month prior 

to a crash were 35 per cent higher than receiving an infringement in the same month the 

year prior, for the case group, adjusted for change over time in the control group (OR = 1.35, 

95% CI 1.17 – 1.57). Thus, the odds of receiving an infringement in the one-month period 

prior to a crash was greater than in a comparable one-month period the year prior. 
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Study Three: This study found that all Big-Five personality traits and perceptions towards 

potential deterrents were significantly associated with expectations to speed at up to 

10km/h above the limit in the following 12 months. Personality was also found to be 

associated with drivers’ perceptions towards the potential deterrents. Finally, perceptions 

towards the potential deterrents were found to have a mediating influence on the 

relationship between personality and expectations to speed in the following twelve months.     

Discussion and Conclusions 

The three research studies reported on in this thesis advance the existing body of 

knowledge on deterrence and driver behaviour, specifically for the Victorian jurisdiction, 

which in turn may provide valuable understandings for other jurisdictions within Australia, 

and internationally. The results provide evidence to suggest that different groups of drivers 

respond in different ways to potential deterrents. Furthermore, the research shows that, 

despite legal sanctions, in particular infringements, being the primary response to illegal 

driving behaviours, embracing non-legal sanctions may be beneficial. A system that seeks to 

strike a balance between the advantages of legal and non-legal sanctions may see us 

achieve great success in responding to illegal driving behaviours. 
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Key Definitions 

Demerit Point: points which accumulate on a driver’s licence each time they are sanctioned 

for a driving offence. A high number of points can lead to licence loss. 

Fine: a monetary sanction that a driver must pay if they were found to have driven illegally.  

Illegal driving behaviour/risky driving behaviour/aberrant driving behaviour: used as 

alternative terms in this thesis to indicate a behaviour which violates traffic rules. 

Performance of illegal driving behaviour: the act of driving in a manner that violates traffic 

rules. 

Traffic Infringement Notice: specifies the details of a traffic offence. This includes the 

offence type, when it was committed and what the associated penalty is in terms of fine 

amount and demerit points.  

Traffic Infringement: the term used throughout this thesis to indicate a driver has received 

a traffic infringement notice (as defined above). This term is used in the thesis to refer 

specifically to the associated punishment (i.e. fine and demerit points) rather than the 

actual notice itself.  
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Chapter One: Introduction 

1.1 Background 

Worldwide, the most common form of transportation is by road. Whilst the opportunities 

for connectedness and mobility that road transportation provides is undeniably of great 

benefit to society, its use comes at a significant cost, by contributing substantially to the 

occurrence of injuries and fatalities (Bureau of Infrastructure, Transport and Regional 

Economics, 2014). Road trauma is a significant public health issue that affects countries all 

over the globe (Peden et al., 2004; World Health Organization, 2015). Worldwide, around 

1.35 million people die annually as a result of trauma sustained in road transport crashes 

(World Health Organization, 2020). Many more people sustain serious and life-changing 

injuries, the exact number of which is unknown, given many go unreported in official 

statistics (Peden et al., 2004; World Health Organization, 2013). Accordingly, it is difficult to 

place a definitive measure on the degree to which road trauma impacts society globally. This 

difficulty in measuring the impact of road trauma is compounded by the fact that we cannot 

fully measure the pain and suffering that is experienced in the period that follows a road 

crash (Hendrie & Miller, 2012; Risbey, Cregan & De Silva, 2010). Beyond the personal 

impacts that road trauma has on the lives of people involved, as well as on their families, 

friends and social networks, road trauma also comes at a great financial cost to the 

community. In Australia, estimates suggest that the annual cost of road trauma is 30 billion 

dollars (Economic Connections, 2017).  

In 2019, 1195 deaths occurred on Australian roads (Bureau of Infrastructure, Transport and 

Regional Economics, 2020). Whilst the deaths that resulted from road trauma in 2019 

represented an encouraging decrease of 16.3 per cent on the baseline number of deaths in 

Australia’s current National Road Strategy 2011-2020, this is well below the strategy target 

of 30 per cent (Bureau of Infrastructure, Transport and Regional Economics, 2020). Road 

trauma thus remains a significant public health concern. Further efforts are essential to 

ensure that progress is made towards reducing the number of people who lose their lives on 

Australian roads. 
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1.2 Factors contributing to road trauma 

Incidence of road trauma can have a multitude of contributing factors. These factors include 

road and road side design and condition (e.g. Holdridge, Shankar & Ulfarsson, 2005; Stanton 

& Salmon, 2009; Stigson, Krafft & Tingvall, 2008; Zein & Navin, 2003), vehicle design and 

condition (e.g. Bedard et al., 2002; Blows, Ivers, Connor., et al., 2003; Blows, Ivers, 

Woodward., et al., 2003; Bureau of Infrastructure, Transport and Regional Economics, 2011; 

Stanton & Salmon, 2009; Zein & Navin, 2003), environmental factors (e.g. Stanton & 

Salmon, 2009; Zein & Navin, 2003) and human error (e.g. Bureau of Infrastructure, 

Transport and Regional Economics, 2011; Salmon, Regan & Johnston, 2005; Stanton & 

Salmon, 2009; Wierwille et al., 2002; Zein & Navin, 2003). Stressful life events can also be 

grouped in with human error. Indeed, factors such as employment stress, relationship 

stress, and financial stress have all be identified as factors associated with unfavourable 

outcomes on the road (e.g. Carty, Stough & Gillespie, 1998; Cunningham & Regan, 2016; 

Kposowa & Breault, 2009; Lagarde et al. 2004; Legree et al., 2003; McMurray, 1970; Norris 

et al., 2000). Each of the factors contributing to road trauma require a set of 

countermeasures to be developed and evaluated, in efforts to reduce the road toll.  

The performance of illegal driving behaviours has also been associated with an increased 

risk of road crashes (e.g. Blows, Ameratunga et al., 2005; Penmetsa & Pulugurtha, 2016). In 

efforts to address the risks that illegal driving behaviours pose, and to encourage 

compliance, drivers who are found to have performed illegal behaviours can expect to 

receive a legal sanction. In Victoria, Australia, like many other jurisdictions in Australia and 

internationally, the most common legal sanction drivers can expect to receive is an 

infringement (also termed a Traffic Infringement Notice – TIN). This most commonly 

requires payment of a monetary fine, and in some cases may also see demerit points placed 

on the driver’s licence. Research that examines the effectiveness of sanctions for traffic 

offences in improving compliance and subsequently road trauma is essential. Such research 

has the potential to help identify areas and opportunities for change, and importantly, lead 

to progress in reducing the number of people that are seriously or fatally injured as a result 

of road crashes.      
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1.3 Aims of the thesis and studies conducted 

Given the established contribution that human behaviour, including the performance of 

illegal driving behaviours, has on the incidence of road trauma, the overarching aim of this 

PhD research was to understand factors that may see drivers deterred, or alternatively, 

undeterred from the performance of illegal driving behaviours. A review of the literature, 

which is presented in chapter two, revealed a number of gaps in understandings of 

deterrence and the performance of illegal driving behaviours. Whilst chapter two provides 

details of these knowledge gaps, three broad thesis aims emerged to address these gaps:    

1) To assess whether receiving an infringement for a driving offence has the desired 

effect of deterrence 

2) To assess whether drivers’ perceptions in relation to illegal driving behaviour have a 

deterring influence  

3) To determine whether potential deterring factors differ depending on driver 

characteristics  

In order to address the three overarching aims, three distinct, but closely interrelated 

studies were conducted: 

➢ Study One – The deterring influence of traffic infringements upon future driver 

behaviour, as evidenced by subsequent traffic infringements 

➢ Study Two – The deterring influence of traffic infringements upon future driver 

behaviour, as evidenced by subsequent crash involvement  

➢ Study Three – The influence of personal characteristics and perceptions towards 

possible deterrents, upon self-reported expectations of future traffic offending 

The three studies correspond with various aspects of the three aims. Each study addresses 

more than one aim, and aims one and three were addressed in more than one study. Table 

1.1 provides an overview of which aim/s were addressed in each study.  

Table 1.1 Aims that each study conducted as part of this PhD sought to address 

 Study One Study Two Study Three 

Aim One ✓ ✓  

Aim Two   ✓ 
Aim Three ✓ ✓ ✓ 
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Studies one and two used administrative data, to understand patterns of deterrence and 

offending, whilst study three delved deeper, to examine a broader range of factors that may 

achieve deterrence, using self-report survey data collected from drivers. The mix of 

administrative and self-report data enabled gaps in the existing research to be filled, using 

the most appropriate data. All three studies used data collected in the Australian state of 

Victoria. Thus, the results that are reported throughout this thesis have particular relevance 

and significance to the jurisdiction of Victoria. Indeed, the results contained in this thesis 

seek to enhance the knowledge base on best practices in achieving deterrence from illegal 

driving behaviours, specifically for Victoria.  

The Victorian road network spans some 150,000 kilometres of roads that are used by 

general traffic, with an additional 50,000 kilometres of roads and tracks that are located in 

parks and forests across the state (VicRoads, 2020a). The types of roads in Victoria vary 

widely. These include busy central business district roads, inner city laneways, roads shared 

with trams, suburban roads, residential streets, highways, freeways, tollways, roads that 

pass-through tunnels, roads in regional centres, as well as unsealed rural roads.  

Victoria is the second most populous state in Australia, with over 6.5 million residents. This 

equates to over one quarter of Australia’s total population of approximately 25.5 million 

(Australian Bureau of Statistics, 2020a). Consequently, it is important to note that whilst all 

data sources used came from Victoria, the very sizable population of the state, and the 

substantial proportion of Australia’s total population it represents, means that the findings 

of the research are likely be generalisable to other jurisdictions.  

It should be noted that whilst traffic laws are relatively uniform across Australia’s eight 

states and territories, penalties and enforcement do vary. This should therefore be kept in 

mind when interpreting the results. Reference to this point is made throughout the thesis, 

in particular when discussing the significance of the results for policy and practice. Each of 

the three studies conducted as part of this PhD research are detailed in the sections that 

follow.   
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1.3.1 Study One – The deterring influence of traffic infringements upon future driver 

behaviour, as evidenced by subsequent traffic infringements 

In study one, VicRoads (VicRoads, 2020b) licensing and infringements data were used to 

examine whether infringements for driving offences have the desired effect of deterrence, 

as evidenced by a reduction in subsequent driver offending behaviours in the twelve 

months that followed a driver receiving a traffic infringement. The study examined the 

entire licence history of drivers, using a time-to-event analysis, to determine the length of 

time between infringements, and whether this time changed based on offence type and 

number of previous offences. The study sought to answer two key research questions: 

1) Do driver and offence characteristics, including gender, age at first licence, years 

licensed, licence type, demerit points and offence type have a relationship with the 

length of time to next offence within twelve months? 

2) Is time to next offence within twelve months associated with the number of previous 

offences a driver has? 

Study one has value in enhancing understandings of the effectiveness and limitations of the 

current enforcement system in Victoria; in particular, to what extent the system is 

successful in deterring the performance of further risky and illegal driving behaviours after a 

driver has been sanctioned.  

The results of study one are presented in a research manuscript – Traffic offending and 

deterrence: an examination of recidivism amongst drivers in Victoria, Australia born prior to 

1975. This paper has been published in the academic journal, PLOS One. 

1.3.2 Study Two – The deterring influence of traffic infringements upon future driver 

behaviour, as evidenced by crash involvement 

In study two, VicRoads (VicRoads, 2020b) licensing, infringements and crash data were used 

to examine whether infringements for driving offences have the desired effect of 

deterrence in changing driver behaviour, through looking at risk of crash involvement in the 

period that follows. This study applied an innovative research design, the case-case-time-

control study design, which is an extension of the case-crossover design previously applied 

to examine the traffic infringement and crash relationship. Therefore, in addition to 

examining the deterring influence of infringements upon subsequent crash involvement in 
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Victoria, the study was also able to demonstrate the use of a study design not previously 

used in this area. The study sought to answer two key research questions: 

1) Is there an association between receiving an infringement for a driving offence and 

subsequent crash involvement? 

2) Are driver and offence characteristics associated with subsequent patterns of crash 

involvement in the period following an infringement for a driving offence being 

received? 

Study two also has value in enhancing understandings of the effectiveness and limitations of 

the current enforcement system in Victoria; in particular, to what extent the system is 

successful in changing driver behaviour, such that the risk of being involved in a road crash 

is reduced. 

The results of study two are presented in a research manuscript – Preventing road crashes: 

do infringements for traffic offences have a deterrent effect amongst drivers aged 40+? An 

examination of administrative data from Victoria, Australia. This paper has been published 

in the academic journal Transportation Research Part F: Traffic Psychology and Behaviour.  

1.3.3 Study Three – The influence of personal characteristics and perceptions towards 

possible deterrents, upon self-reported traffic offending 

In study three, an online survey was administered to a sample of 5,108 Victorian drivers, to 

investigate a range of factors, both legal and non-legal in nature, that may deter illegal 

driving behaviour. The survey was designed to examine pathways in a conceptual model 

that was developed as part of this PhD research program, based upon the existing body of 

literature.  

Specifically, the developed model guided the study in examining whether perceptions of 

enforcement, perceptions of crash risk, perceptions of social norms and disapproval and 

perceptions of negative personal and emotional affect have a mediating influence on the 

relationship between the Big Five Model of personality (e.g. John, Donahue & Kentle, 1991; 

John, Naumann & Soto, 2008; John and Srivastava, 1999) and expectations of illegal driving 

behaviour.  
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The developed model also guided the study in examining a number of direct pathways. 

These pathways were between personality and expectations of illegal driving behaviour; 

personality and perceptions of enforcement, perceptions of crash risk, perceptions of social 

norms and disapproval and perceptions of negative personal and emotional affect; and 

perceptions of enforcement, perceptions of crash risk, perceptions of social norms and 

disapproval, perceptions of negative personal and emotional affect and expectations of 

illegal driving behaviour. In testing the developed conceptual model, the study addressed 

four key research questions: 

1) Does personality have an influence on expectations to drive at up to 10km/h above 

the speed limit in the following twelve months? 

2) Does personality have an influence on perceptions towards potential deterrents in 

relation to driving at up to 10km/h above the speed limit in the following twelve 

months? 

3) Are there factors beyond legal sanctions that may influence expectations to drive at 

up to 10km/h above the speed limit in the following twelve months? 

4) Do perceptions towards potential deterrents have a mediating influence on the 

relationship between personality and expectations to drive at up to 10km/h above 

the speed limit in the following twelve months? 

Study three has value in enhancing understandings of factors beyond the traditionally used 

legal sanctions that are administered to drivers to respond to illegal behaviour on the roads. 

By including the Big Five Model of personality, alongside perceptions of non-legal sanctions 

(crash risk, social norms and disapproval and negative personal and emotional affect), the 

results may have value in highlighting the varying factors that potentially underlie illegal 

driving behaviour, and the limitations of the current enforcement system in achieving 

deterrence.   

The results of study three are presented in two thesis chapters. The first of these chapters 

provides descriptive results of the key variables for which data were collected in the survey 

that was designed for this study. The second of these chapters provides the results of a 

mediated regression analysis, that was used to examine the pathways in the conceptual 

model developed for this study.  
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1.4 Thesis structure 

This chapter has sought to provide broad background information and outline the research 

that follows in this thesis. The thesis contains eleven chapters in total, including this 

introductory chapter. Details of the remaining ten chapters, each of which fit within the 

three overarching aims of this thesis are outlined below.  

Chapter Two: Risky driving behaviour, infringements and crashes – what can the existing 

research tell us? Is a literature review of studies that have considered the risks that illegal 

driving behaviours pose in relation to crash involvement; background information on the 

sanctioning system that operates in Victoria, Australia; an examination of existing research 

that has explored the effectiveness of sanctions for illegal driving behaviour; and finally 

literature that has explored other factors that may influence driving behaviour. The aim of 

this chapter was to first highlight the contribution that illegal driving behaviours have on the 

road trauma problem, and secondly, to evaluate existing research that has explored 

deterrence of illegal driving behaviour. In doing so, gaps in the existing knowledge were 

identified, creating a space for the current research to contribute to knowledge.  

Chapter Three: Theoretical frameworks for the thesis presents the theoretical frameworks 

and conceptual models that guided research in this thesis – specifically, the Safe System 

Approach, Haddon’s Matrix and deterrence theory. Each of these frameworks and theories 

complement each other, and provide a comprehensive framework to underpin the thesis. 

Links between these theoretical frameworks and the current research are discussed. 

Chapter Four: The use of administrative data in road safety research is the first 

methodological chapter for the thesis. This chapter provides an introduction to the use of 

administrative data in research, including its strengths and limitations. The aim of the 

chapter is to provide a rationale for using the licensing, infringements and crash data sets to 

address the aims and answer the research questions for studies one and two.  

Chapter Five: Traffic offending and deterrence: an examination of recidivism amongst 

drivers in Victoria, Australia born prior to 1975 is the first peer reviewed journal paper 

emerging from the PhD research program and presents the results of study one. In this 

paper, the factors associated with recidivism within twelve months of receiving an 

infringement for a traffic offence in Victoria are examined.  
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Chapter Six: Review and comparison of study designs for investigating the association 

between infringements and crashes is the second chapter describing the research methods 

used in the thesis. This chapter provides an overview of study designs that were potentially 

suitable in addressing the research questions in study two, including strengths and 

limitations of each. The chapter also explains how each study design could have been 

applied to answer the research questions, before finally providing a rationale for the choice 

of the study design ultimately used in study two.  

Chapter Seven: Preventing road crashes: Do infringements for traffic offences have a 

deterrent effect amongst drivers aged 40+? An examination of administrative data from 

Victoria, Australia is the second peer reviewed journal paper emerging from the PhD 

research program, and presents the results of study two. In this paper, the results of a case-

case-time-control study, which examined the relationship between receiving an 

infringement and being involved in a crash, are reported.  

Chapter Eight: Research design and data collection methods for study three is the final 

chapter describing research methods used in the thesis. This chapter provides information 

relevant to study three of this PhD, which examines the influence of personal characteristics 

and perceptions towards possible deterrents, upon self-reported expectations of traffic 

offending. Three main areas are considered in this chapter:  

1) a description of the measures used to collect data for each construct in the 

conceptual model 

2) methods of data collection to examine the pathways in the conceptual model are 

considered, providing a rationale for the method used 

3) information on the selection criteria that were used to assess eligibility to 

complete the survey 

Chapter Nine: Examination of driver characteristics, perceptions and expectations relating 

to driving behaviour is the first of two chapters that report on the results of study three. 

This chapter describes the profile of the study sample and the responses that were provided 

on a range of key variables collected in the survey. 

Chapter Ten: Examining the mediating influence that perceptions towards potential 

deterrents have on the relationship between personality and driver behaviour is the 
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second chapter to report on the results of study three. This chapter presents the results of a 

mediated regression analysis, that was used to examine the pathways defined in the 

conceptual model.  

Chapter Eleven: Discussion and conclusions provides an overview of each of the three 

studies in the thesis, including the aims and research questions addressed, the key findings 

and how these findings relate to the existing research. The chapter then considers the 

research from a broader perspective, including its strengths and limitations, areas for future 

research and a discussion of the contribution that the research has the potential to make in 

enhancing road safety.  

References are provided at the end of the thesis, along with six appendices. Details of the 

appendices are as follows:  

Appendix A: ethics approval certificate received from the Monash University Human 

Research Ethics Committee (MUHREC) to conduct studies one and two. 

Appendix B: ethics approval certificate that was received from the MUHREC to 

conduct study three. 

Appendix C: example email invitation letter for study three. 

Appendix D: explanatory statement for study three. 

Appendix E: the survey that was used to collect the data in study three. 

Appendix F: the scale that was used to collect the personality data, showing the 

personality trait that each item in the scale relates to. 

Finally, it is important to note that given chapters five and seven are published journal 

papers, there is some overlap in the contents that is contained in other parts of the thesis. 

This was necessary, given the need for these papers to be able to standalone from the thesis 

in the respective journal in which they are published. 
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Chapter Two: Risky driving behaviour, infringements and crashes – 

what can the existing research tell us?  

2.1 Introduction 

Chapter one identified a number of factors that contribute to crashes and subsequently 

trauma that occurs on the roads. One of these factors is the performance of risky and illegal 

driving behaviours. There is a substantial body of research that has examined the rate at 

which various illegal driving behaviours contribute to crashes occurring. To address the 

contribution risky and illegal driving behaviours have in road trauma, legal countermeasures 

are in place. These legal countermeasures seek to deter drivers from any initial performance 

of illegal driving behaviour (general deterrence), and when drivers do perform the 

behaviours, to deter them from further illegal driving behaviour (specific deterrence). 

Research has sought to examine the effectiveness of these sanctions.   

This chapter has three broad aims: 1) establish the significance of illegal driving behaviour in 

relation to crashes, and therefore the importance of continued research on methods of 

deterring illegal driving behaviours; 2) provide a brief overview of the sanctioning system for 

traffic offences in Victoria, Australia; and 3) review the research into deterrence of illegal 

driving behaviour, identify gaps in this research, and provide a rationale for the research in 

this thesis, and in so doing, ensure it is able to contribute to the body of knowledge in the 

field.   

2.2 Illegal driving behaviour and crash risk 

There is an extensive body of literature that has explored the causes of road transport 

crashes. One area that has received a substantial level of attention is the relationship 

between illegal driving behaviour and crash risk. The following section seeks to highlight 

some of the road safety research that has specifically investigated this relationship. The 

overwhelming number of studies that have been conducted in this area means an 

exhaustive review of all the literature is not possible in this thesis. Furthermore, many of the 

papers are not relevant to this thesis, given the focus is on factors that may deter the 

performance of such behaviours, rather than the actual relationship between illegal driving 

behaviour and crashes. By examining the link between illegal driving behaviour and crash 

risk, the aim is to highlight the importance of further research into the effective deterrence 
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of illegal driving behaviour. Five illegal driving behaviours are covered: driving with a Blood 

Alcohol Concentration (BAC) level above the legal limit; driving after using an illicit drug/s; 

exceeding the speed limit; driving whilst using a mobile phone; and failing to stop at a red 

light. Of course, there are many other illegal driving behaviours that drivers may perform on 

the roads. These five were selected as they are amongst some of the most easily 

recognisable illegal driving behaviours. Additionally, the literature highlights, as evidenced 

below, that these offences make a significant contribution to the incidence of road trauma. 

Of course, there are many other offences that can be performed on the roads. These 

include driving without a seatbelt or driving an unregistered vehicle. These offences 

however do not in themselves increase the risk of crash, so are not of interest in considering 

the illegal driving behaviour and crash relationship. Similarly, there are offences such as 

unlicensed driving, that, whilst associated with high rates of crash involvement, when these 

relationships are examined, it emerges that there are other behaviours contributing to this 

relationship, such as driving with an illegal BAC and speeding (e.g. Sagberg, 2018). The 

decision was therefore made not to consider the offence of unlicensed driving 

independently.  

2.2.1 Driving with a BAC above the legal limit 

Of all the different offence types that have been examined in relation to crash risk, driving 

with an illegal BAC has received the greatest level of attention. A search of the literature 

reveals thousands of studies that have examined the relationship between alcohol 

consumption, driving and crash involvement. Indeed, the research in this area is further 

increased due to the complexity of the relationship between BAC level and driver behaviour. 

It is not simply the consumption of alcohol and subsequent risk of crash that these studies 

have examined, but also the level of alcohol consumption, the resulting BAC level and 

subsequent risk of crash. The World Health Organization (2014) has demonstrated that 

whilst the contribution that alcohol consumption has upon the incidence of fatal crashes 

varies between countries, one pattern is consistent – drinking alcohol and driving is a 

significant risk factor for the occurrence of crashes. Data from Victoria, Australia show that 

in 2015, 17 per cent of drivers and motorcyclists killed on the roads had a BAC greater than 

the legal limit of 0.05g/100ml (Transport Accident Commission, 2017). Whilst this is a 

substantial decline from the 38 per cent seen in Victoria in 1987 (Transport Accident 
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Commission, 2017), it nonetheless points to a (modifiable) factor that continues to be 

associated with the occurrence of serious road accidents.  

To quantify the varying level of risk between different BAC levels, an in-depth case-control 

study conducted in two states in the USA by Blomberg et al. (2005) collected data from 

drivers involved in 2,871 crashes. Data were also collected from two control drivers for each 

crash. A statistically significant increase in crash risk was identified at BAC levels of 0.04 and 

above, while a substantial increase in crash risk was identified in BAC levels of 0.10 and 

above (Blomberg et al., 2005). As BAC levels increase, so does the level of associated 

impairment (Moskowitz & Fiorentino, 2000; Lacey et al., 2016).  

Several other studies have also highlighted the road safety threat that drink driving poses 

(e.g. Borkenstein et al., 1974; Dingus et al., 2016; Keall, Frith & Patterson, 2005; Peck et al., 

2008; Voas et al., 2012). Moskowitz and Fiorentino (2000) conducted an extensive review of 

the literature, identifying the many effects that alcohol consumption can have on driving 

ability. These include a reduction in the ability to give attention to more than one task, 

reduced vigilance, decreased ability to control and maintain position on the road, lowered 

perceptive ability, which includes the ability to process and interpret information in an 

individual’s immediate environment, poorer visual and cognitive function, psychomotor 

skills and reaction times (Moskowitz and Fiorentino, 2000). These are all skills that are 

integral to operate a motor vehicle safely on the road. Taken together, the evidence is clear 

that drink driving poses a significant risk to road safety and is a behaviour which requires 

continued efforts to address its performance.   

2.2.2 Driving after using an illicit drug 

Drug driving is another illegal driving behaviour which is complex to address, given there are 

many different types of illicit drugs, with each potentially influencing driving behaviour in 

different ways. Data from Victoria, Australia show that across a five-year period, 41 per cent 

of drivers and motorcyclists who were killed in road accidents and who were tested for illicit 

drugs were found to have drugs present in their system (Transport Accident Commission, 

2020a). The most common illicit drug detected was cannabis, which was found in 18 per 

cent of drivers and motorcyclists killed in 2015 on Victorian roads (Transport Accident 

Commission, 2020a). In an earlier study of injured Victorian drivers, 35 per cent tested 
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positive to illicit drugs, and, once again, cannabis was the most common drug type detected 

(Drummer et al., 2012). Other studies conducted in Australia have also found concerningly 

high levels of illicit drug use in drivers who have been involved in road crashes, involving 

both injuries and fatalities (e.g. Ch’ng et al., 2007; Darke et al., 2004; Drummer et al., 2003; 

Sugrue et al., 1995; Tutt et al., 2001).  

Other research has sought to examine the level of risk that use of illicit drugs poses for crash 

involvement. For example, Li, Brady & Chen (2013) used a case-control study design, 

including fatal crash and non-fatal crash involved drivers. The odds of fatal crash 

involvement were significantly higher for drivers using drugs (1.83 for marijuana, 3.03 for 

narcotics and 3.57 for stimulants), indicating that use of drugs presents an increased risk of 

being involved in a crash with the most serious of outcomes – a fatality (Li, Brady & Chen, 

2013). Similarly, a study undertaken by Ashbridge, Brubacher and Chan (2005) examined 

young drivers and found that the risk of crash was almost double amongst cannabis using 

drivers compared to those not using cannabis.  

The Driving Under the Influence of Drugs, Alcohol and Medicines (DRUID) study also 

provided evidence of the association between illicit drug use and crashes. In this 

comprehensive study of European drivers, using a case-control design, Schulze et al. (2012) 

found odds ratios ranging from 2 through to 7, indicating illicit drug use may pose a 

significant crash risk. Results consistent with those noted above, namely an increased risk of 

crash associated with illicit drug use have been identified in multiple studies (e.g. Ashbridge, 

Poulin & Donato, 2005; Ashbridge et al., 2014; Drummer et al., 2004; Dubois et al., 2015; 

Hels., 2013; Kuypers et al., 2012; Van Elslande., 2012). It is important to note that these 

studies are all based on observational research, and thus only establish a correlation 

between the use of illicit drugs and crash involvement. Despite this, the high levels of drug 

use associated with road crashes once again highlights this is an area where continued 

research to deter its performance would be of great value.    

2.2.3 Driving above the speed limit 

Speed is strongly related to crash risk (e.g. Aarts & van Schagen, 2006; De Pauw et al., 2014; 

Doecke & Kloeden, 2014; Kloeden et al., 2001; Kloeden et al., 2002; Lam, 2003; Mooren, 

Grzebieta & Job, 2014; Simons-Morton, 2017). Furthermore, like drink driving and illicit drug 
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driving, exceeding the speed limit is another driving behaviour for which the relationship to 

crash risk is quite complex. Levels of speeding vary significantly. A driver may exceed the 

speed limit by just a few kilometres per hour at one end of the spectrum, or may exceed the 

speed limit to an excessive level at the other end of the spectrum. As would be expected, 

differing levels of speeding pose different levels of crash risk. When crashes occur, speeding 

can also affect crash outcome. Crashes that occur as a result of excessive speed are likely to 

be more severe than crashes occurring at lower speeds (e.g. De Pauw et al., 2014).   

Data published by the Bureau of Infrastructure, Transport and Regional Economics (2011) 

show that speeding was a major factor in an average of 28 per cent of fatal crashes in 

Australia the period between 1990 and 2006. In a case-control study conducted in the 

Australian city of Adelaide, Kloeden et al. (1997) compared the speeds of cars that were 

involved in a crash that resulted in a casualty (cases) with the speeds of cars that were not 

involved in a crash (controls). All crashes included in the study occurred on roads with a 

60km/h speed limit. It was found that the speeds which crash involved drivers had been 

travelling at were in general greater that the speeds the non-crash involved drivers had 

been travelling at (Kloeden et al., 1997). Specifically, a driver travelling 5km/h over the 

60km/h speed limit had double the risk of being involved in a crash resulting in a casualty. 

Travelling 10km/h above the speed limit, or in other words, travelling at 70km/h was found 

to be associated with four times the risk of crash involvement resulting in a casualty. 

Concerningly, for drivers traveling at 85km/h (25km/h above the speed limit), the risk of 

crash was found to be over 56 times greater than a car travelling at the speed limit (Kloeden 

et al., 1997).  

Similarly, Moore, Dolinis and Woodward (1995) found that for drivers travelling in a 60km/h 

zone, vehicles that were exceeding the speed limit by 1-24km/h had an odds of crash 7.8 

times higher when compared with drivers obeying the speed limit. The level of risk 

increased for drivers travelling 25km/h or more above the speed limit, where the odds ratio 

was 39.0 when compared to drivers travelling within the speed limit (Moore et al., 1995). A 

study undertaken by Elvik (2008) also provided evidence for speed reduction and avoidance 

of speeding as an effective measure for avoiding road trauma. Using a speed curve and 

formula that attributes the risk of fatality to speeding, Elvik (2008) proposed that the 
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elimination of speeding on roads in Norway that have an 80km/h speed limit would lead to 

a 22 per cent reduction in fatalities (Elvik, 2008).  

Whilst higher speeds are associated with greater risk, the majority of drivers who speed do 

so at a low level (Alavi, Keleher & Nieuwesteeg, 2014). Despite this providing some degree 

of encouragement, it is important to note that low level speeding accounts for the majority 

of crashes that result from speeding on the roads in Victoria, Australia. Alavi et al. (2014) 

examined close to 350,000 speed records, using the same crash risk formula developed by 

Kloeden et al. (1997). It was found that 79 per cent of the casualty crashes that result from 

speeding were associated with low-level speeding. Conversely, only around 4 per cent of 

crashes were associated with high-level speeding (which was categorised as speeding 

21km/h and above the posted limit). Together, these results demonstrate that speeding 

poses a significant risk to road users. The associations between speeding in road crashes 

means that examining deterrence should be of a high priority in road safety research.   

2.2.4 Using a handheld mobile phone while driving 

Driving a motor vehicle is a complicated task that requires a driver to use cognitive skills, 

physical skills, sensory skills and psychomotor skills (Young and Regan, 2007). Unfortunately, 

drivers often perform other tasks while they are responsible for operating a motor vehicle 

(e.g. Young & Regan, 2007). This leads to driver distraction, which can be defined as ‘a 

diversion of attention away from activities critical for safe driving toward a competing 

activity’ (Lee, Young & Regan, 2009, p. 38). Driver distraction has been identified as 

contributing to the occurrence of crashes (Guo et al., 2017). Research has found that 22 per 

cent of crashes or near crashes are a result of distraction that arises from people 

undertaking other tasks in a vehicle whilst they are driving (Klauer et al., 2006). Whilst many 

tasks and factors may present a distraction to drivers when they are operating a motor 

vehicle, one very common source is the use of a mobile phone (e.g. Oviedo-Trespalacios et 

al., 2016; Regan et al., 2009).  

Using a mobile phone whilst driving, and the risk of crash that this action can pose is 

another area of road safety where the research is quite complex. Mobile phones can be 

used in many different ways. These include verbal conversations, sending and receiving text 
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messages, sending and receiving emails, using the phone to browse the internet, watch 

videos and as a GPS to view maps.  

Whilst some studies have considered the mobile phone and crash risk relationship from a 

broad perspective, given the wide array of purposes for which mobile phones can be used, 

other research has considered only specific types of mobile phone use. One thing consistent 

amongst this research is that mobile phone use whilst driving is associated with an 

increased risk of crash involvement (e.g. Ige, Banstola & Pilkington, 2016; McEvoy, 

Stevenson & Woodward, 2006, 2007; Redelmeier & Tibshirani, 1997a), including in crashes 

where fault can be attributed to the driver using the mobile phone (e.g. Ashbridge, 

Brubacher & Chan, 2013).  

In a study that explored the risk of crash associated with a variety of potentially distracting 

tasks amongst drivers aged 16-98 years, Guo et al. (2017) found that using a mobile phone 

increased the likelihood of being involved in a crash by between 2.1 and 5.7 times, 

depending on the age of the driver. Furthermore, research has found an association 

between crashes where mobile phone use was evident and serious injuries and fatalities 

(McEvoy et al., 2005; Overton et al, 2015). The contribution that mobile phones have to the 

occurrence of road crashes demonstrates that continued research on factors that may deter 

this behaviour has great potential to improve safety on the roads.    

2.2.5 Failing to stop at a red light 

Compared to the other types of illegal driving behaviour already discussed in this section, 

the body of research that has explored the association between failing to stop at a red light 

and crash involvement is far more limited and less complex. This may be due to the 

possibility that failing to stop at a red light is often a flow-on effect from engaging in other 

types of risky driving behaviour, such as drink driving, drug driving, speeding, mobile phone 

use whilst driving and aggressive driving. When a crash occurs when a driver fails to stop at 

a red light, the cause of this crash is possibly attributed to other types of behaviour, rather 

than the act of running the red light itself (e.g. Datta, Schattler & Datta, 2000; Wan et al., 

2017). This is not to say that there has not been research that has specifically explored the 

contribution that failing to stop at a red light has upon crashes.  
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In a study undertaken in the USA, which explored crashes that occur as a result of drivers 

not obeying traffic signals, it was estimated that 260,000 crashes occur annually within the 

USA that can be attributed to drivers failing to stop at a red light, with 750 deaths resulting 

from these crashes (Retting, Ulmer & Williams, 1999). In another study, police reported 

crash data from four different locations in the USA were examined. This study found that 

the most common crash type was running a traffic control, accounting for 22 per cent of the 

crashes included in this study. 39 per cent of crashes that occurred as a result of a driver 

running a traffic signal resulted in injuries (Retting et al., 1995). This study thus highlights 

the association between red light running and crashes. Although the research that has 

explored red light running and crash involvement is limited, the available evidence once 

again highlights the need for continued research that identifies factors that may enhance 

deterrence of the behaviour.   

2.3 Sanctioning system in Victoria, Australia that operates to deter illegal driving 

behaviours 

Given the associations between illegal driving behaviours and crashes, sanctions are used to 

respond to their performance. The following section provides a brief overview of how illegal 

driving behaviours are responded to in the jurisdiction of Victoria, Australia. The 

information provided is of a very general nature. A complete and detailed evaluation of all 

the legal avenues that may be taken by authorities in response to illegal driving behaviour 

within Victoria would warrant an in-depth legal analysis. Such a review would require 

detailed legal knowledge of all the different pathways through which drivers may find 

themselves subject to harsher penalties, such as licence loss and even imprisonment. Given 

this thesis does not have a specific focus on legal system responses to illegal driving 

behaviour in Victoria, such a review is beyond the scope of this research. Therefore, a brief 

description is provided.  

The VicRoads website (https://www.vicroads.vic.gov.au) provides easily accessible and easy 

to understand information to Victorian drivers on the penalties that are in place to respond 

to the performance of illegal driving behaviour. VicRoads (which recently became a part of 

the Victorian Department of Transport) is a Victorian state government agency that has a 

number of responsibilities in relation to road transportation within the state, and is guided 

https://www.vicroads.vic.gov.au/
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by the Transport Integration Act 2010 (VicRoads, 2019a). In meeting its responsibilities, 

VicRoads undertakes tasks including (VicRoads, 2019b):  

• Managing and regulating the network of arterial roads across Victoria 

• Working to provide road safety initiatives for Victoria 

• Provision of licensing and vehicle registration services to Victorian road users 

Many of the common driving offences performed on Victorian roads will result in 

infringement notices being issued, in the event a driver is apprehended by police or 

captured by a road safety camera. In Victoria, the types of road safety cameras in use are 

fixed speed cameras, fixed red light cameras, point-to-point speed cameras, wet-film 

technology and mobile cameras (Cameras Save Lives, 2020). Recently, cameras for the 

enforcement of mobile phone use whilst driving have also been trialled. 

In most cases, infringement notices require a driver to pay a fine, and often also result in 

demerit points being placed on a driver’s licence. Demerit points accumulate on a driver’s 

licence and exceeding a threshold may result in licence suspension. A full document, 

outlining all offence types, along with the associated fine amount and demerit points 

applicable is available on the VicRoads website (VicRoads, 2019c). Each offence type has an 

offence code number and the associated penalty units for the offence. For every penalty 

unit, a driver is fined $165.22 (as per the amount in July 2020 – this is regularly revised and 

increases occur in each new financial year) (VicRoads, 2019c). This review will not list the 

details of all fine amounts and demerit points issued, given there are hundreds of different 

offences a driver may perform on the roads. Furthermore, there are sometimes different 

penalties depending on the type of vehicle being operated and a driver’s licence type. 

Differences for licence type operate in Victoria due to there being a Graduated Driver 

Licensing System (GLS) in place, aimed at improving new driver safety. Details of the most 

common penalties for speeding offences, mobile phone offences, red-light offences, drink 

driving offences and drug driving offences are however outlined below.  

Penalties for speeding are provided in Table 2.1, for different levels of speeding severity. 

The penalties provided in Table 2.1 are for speeding offences where the vehicle is not a 

heavy vehicle.  
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The penalties for handheld mobile phone offences, which also extend to other technologies 

such as in-car DVD players, smartwatches, and tablet devices, for example, attract a fine of 

$496 and four demerit points for all drivers (VicRoads, 2019e). Whilst full licence holders are 

permitted to use a mobile when it is in a holder or does not require the phone to be 

touched, such as when an in-car system is used, learner and probationary (novice) drivers 

are not permitted to use a mobile phone at any time, irrespective of it being hands free, 

including phone mirroring on in-car infotainment systems (VicRoads, 2019e). Not stopping 

at a red light attracts a penalty of $413 and three demerit points (VicRoads, 2019c). 

Table 2.1 Penalties for different levels of speeding in Victoria, Australia 

Offence Fine Amount 
Demerit Points or Licence 

Suspension 

Exceed speed by less than 
10km/h 

$207 1 point 

Exceed speed limit by between 
10km/h and 24km/h 

$330 3 points 

Exceed speed limit by between 
25km/h and 29km/h 

$454 
3 months licence 
suspension 

Exceed speed limit by between 
30km/h and 34km/h 

$537 
3 months licence 
suspension 

Exceed speed limit by between 
35km/h and 39km/h 

$624 
6 months licence 
suspension 

Exceed speed limit by between 
40km/h and 44km/h 

$702 6 months licence 
suspension 

Exceed speed limit by 45km/h 
or more 

$826 12 months licence 
suspension 

Exceed the speed limit by 
between 20km/h and 24km/h 
in a 110km/h speed zone 

$330 3 months licence 
suspension 

Source: VicRoads (2019d) 

 

The penalties for drink driving offences and drug driving offences are generally more severe 

and complex than those for other offences. Individuals who are apprehended driving with a 

BAC above the legal limit (this limit varies based on licence type but is most commonly .05% 

for full licence holders not driving a heavy vehicle) receive a fine, which is a minimum of 

$496, lose their licence generally for six months or more and are required to pay for 

installation of an alcohol interlock device in their vehicle before they are eligible to be 

reissued with their licence, at which stage a zero BAC condition is placed on their licence 
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(VicRoads, 2020c). These are the most common penalties an individual who engages in drink 

driving can expect to receive. However, the actual penalties vary between drivers, and are 

based on factors such as the nature of their drink driving offence, when the offence was 

committed, how old they were at the time of the offence, their licence type and the number 

of previous drink driving offences they have been apprehended for (VicRoads, 2020c). In 

some cases, individuals may be sentenced to a period of imprisonment following a drink 

driving offence (VicRoads, 2020c).  

Like drink driving, penalties for drug driving vary based on a number of factors. Drivers may 

receive a penalty based on a failed roadside drug test, being apprehended by police for 

driving while impaired by an illicit drug or for refusing to undertake tests (either roadside or 

impairment tests) when directed to do so by a member of Victoria Police (VicRoads, 2020d). 

For a first-time drug-driving offence, identified through a roadside drug test, an individual 

will receive a $496 fine and have their licence suspended for six-months (VicRoads, 2020d). 

Some drivers may also be required to go to court, which results in additional penalties 

(VicRoads, 2020d). For drivers who are found to be impaired by drugs, which occurs after an 

individual is observed by police to be displaying physical characteristics consistent with illicit 

drug use, such as patterns of behaviour, balance and coordination, and a blood or urine 

sample confirms use, the penalties are more severe than those seen for roadside drug tests 

(VicRoads, 2020d). For first time offenders, the driver must attend court, will receive a fine 

of $1983, lose their licence for at least twelve months and have a zero BAC condition placed 

on their licence for three years (VicRoads, 2020d).  

In the case of both drink driving and drug driving, driver education programs, specific to the 

offence type for which a driver is being sanctioned, must also be completed (VicRoads, 

2020c; VicRoads, 2020d). There are more severe penalties for drivers found to have been 

drink driving and drug driving at the same time, which may also include a period of 

imprisonment in some instances (VicRoads, 2019f).   

The Cameras Save Lives website (https://www.camerassavelives.vic.gov.au) provides 

information on consequences drivers may face if they fail to pay a fine issued to them for a 

driving offence. These consequences may include seizing and selling of property, suspending 

an individual’s driver licence, suspending a vehicle’s registration, preventing the renewal of 

https://www.camerassavelives.vic.gov.au/
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a vehicle’s registration, wheel clamping an individual’s vehicle, and if all other enforcement 

actions fail, arresting an individual (Cameras Save Lives, 2019).  

In terms of demerit points, it is also important to note the cumulative nature of these 

sanctions. Once again, the number of points a driver can accumulate before their licence is 

suspended varies, based on factors including licence type and age. For full licence holders, 

twelve points may be accumulated in a three-year period. Drivers who exceed this limit will 

generally have their licence suspended, unless they choose to take an extended demerit 

point period. In such cases, a driver must not perform further offences or they will have a 

period of licence suspension double the length of time than was possible had they not taken 

the extended demerit point period (VicRoads, 2020e).  

Whilst only a small number of offence types have been outlined in this section, they 

nonetheless demonstrate that the penalties for driving offences in Victoria vary widely. For 

more minor offences, the fines to be paid and the number of demerit points placed on an 

individual’s licence are far less substantial. As severity increases, offences attract higher 

fines and greater numbers of demerit points. Beyond this, drivers can lose their licence for 

varying periods of time, dependent on the severity of the offence. In the most severe 

circumstances, driver offending can lead to imprisonment. Whilst the research contained in 

this thesis does not specifically focus on the legal system as it applies to the operation of 

sanctions for traffic offences in Victoria, but rather the deterring influence of these 

sanctions, a basic appreciation of the sanctioning system is nonetheless important 

background information to understand many aspects of the studies undertaken as part of 

this PhD and the research and results reported within this thesis.  

2.4 The effectiveness of infringements in deterring subsequent driver offending and 

preventing crash involvement  

Owing to the wide variety of different traffic offences that can be performed and the 

differing degrees of punishment severity for these offences, there is a substantial body of 

literature that has sought to examine the effectiveness of punishments for driving offences. 

Whilst licence loss and imprisonment are sanctions that drivers may receive, as indicated 

above, the most common punishment is a traffic infringement notice, requiring payment of 

a specified monetary value, and in many cases demerit points. It is also notable that whilst 
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traffic infringements have the primary goal of deterring drivers from performing illegal 

driving behaviours, other sanctions such as licence loss and imprisonment also seek to 

achieve functions such as retribution, incapacitation and restraint (e.g. Ross, 1992).   

One area of research in road safety has been the examination of the effectiveness of 

infringements on subsequent driver behaviour. This research can largely be divided into two 

separate, but closely related and complementary groups. The first area of research has 

examined the effectiveness of infringements in deterring the performance of subsequent 

illegal driving behaviours. The second area of research has examined the effectiveness of 

infringements in reducing the risk of subsequent crash involvement. Notably, this second 

area of research has been the subject of disagreement. Some road safety research has cast 

doubt over the appropriateness and applicability of using previous traffic offences to predict 

crashes (e.g. Griep, 1970). Indeed, some research has suggested that previous crash 

involvement provides a better indicator of future crash involvement (e.g. Chandraratna, 

Stamatiadis & Stromberg, 2006; Daigneault, Joly & Frigon, 2002; Diamantopoulou et al., 

1997). Despite this, many studies have successfully used data on previous infringements and 

their relationship to later crash involvement, highlighting the approach as a useful 

perspective from which drivers at risk of road crashes might be identified.  

This section will provide a review of research on the effectiveness of traffic infringements 

(which may also be known as tickets), in influencing driver behaviour. The discussion in this 

section has been limited to traffic infringements (as opposed to more serious sanctions) for 

a number of reasons. First, these are the most commonly used punishments for driving 

offences. Second, the sheer volume of research in the road safety area, given all the 

different penalties available, such as licence suspension, licence loss, and imprisonment, as 

well as offence types meant that limits had to be drawn on the breadth of research that can 

be considered within this review and the confines on a single PhD research program. Third, 

when considering broader punishments, such as licence loss and terms of imprisonment, 

there are often lengthy histories of offending behaviour that see a driver get to this point of 

sanction severity. This presents another degree of complexity in understanding the 

effectiveness of these sanctions, and is also beyond the scope of this PhD research.  

The main aim of this section is to identify gaps in knowledge that emerge in the existing 

body of research examining the deterring influence of traffic infringements upon 
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subsequent traffic offending and crash involvement. Furthermore, given the criticisms 

surrounding the use of subsequent crash involvement as an outcome variable to examine 

the effectiveness of infringements, this section will also seek to provide some commentary 

on the appropriateness and applicability of such research.  

Before moving to exploring the existing research that has examined traffic infringements, it 

is also important to note that policing of traffic offences takes place at a jurisdictional level. 

Results of studies that are presented in this section come from varying jurisdictions where 

approaches to road safety may differ considerably, including in relation to the severity of 

traffic infringements and the level of enforcement. This may mean that the patterns 

identified between infringements and deterrence in one jurisdiction may not hold true in 

other jurisdictions. Despite this, consideration of research from a range of different settings 

is the first step in identifying strategies that may, with careful consideration of their 

application, prove useful in other jurisdictions. By examining research from other 

jurisdictions, areas where research is required in Victoria, Australia will most likely emerge.  

2.4.1 Recidivism following a traffic infringement 

The findings of studies that have sought to examine the effectiveness of traffic 

infringements in deterring subsequent illegal driving behaviour and reducing crash risk have 

been mixed. Whilst some studies have found evidence of a significant deterring influence 

following a driver receiving a traffic infringement, other studies do not support their 

effectiveness in changing driver behaviour and in encouraging safer road use. Where 

significant deterring effects were found, the effect sizes vary greatly.  

It is also important to note a key methodological limitation across each of the studies that 

are examined below in this section. All use observational data, which means all would have 

been subject to the limitations of observational studies. Observational data are open to 

confounding, as there are likely many unmeasured variables that may have impact on the 

results. While associations may emerge, it is impossible to draw any conclusions about 

causality. Furthermore, the nature of illegal driving behaviour means that much of its 

performance goes undetected. When a person is apprehended, it is possible they have 

performed illegal driving behaviours before, without being detected. Once again, the nature 

of observational data means the true extent of offending behaviour goes unmeasured.          
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Li et al. (2011) undertook a study in the state of Maryland in the United States, to examine 

the influence that receiving a fine and demerit points for a speeding offence had upon 

recidivism. Comparisons were drawn with drivers who chose a court appearance to settle 

their sanction. The group who settled their sanction by appearing in court was further 

divided into five groups, depending on the outcome of their court appearance. Drivers were 

followed up for a three-year time period to see if they received a subsequent speeding 

ticket. It emerged that drivers who chose to appear in court rather than settle their offence 

through paying a fine and receiving demerit points out of court had lower risk of receiving a 

subsequent ticket in the follow up period. The authors suggested that it may be that for 

some speeding offences, the true deterring influence only comes when points accumulate 

to such a degree that suspension of a licence becomes possible. Interestingly, in this very 

same study, the opposite was found in terms of crashes. Higher risk of crash was found for 

drivers who chose to settle their sanction in a court setting.  

Like Li et al., (2011) Studdert, Walter and Goldhaber-Fiebert (2017) also sought to examine 

the influence that infringements for traffic offences had on subsequent traffic offending and 

also crash involvement. Using data from Queensland, Australia, Studdert, Walter and 

Goldhaber-Fiebert (2017) examined a cohort of drivers who had performed a driving 

offence detected by camera for 21-days prior to notification of this offence and 90 days 

after notification of the offence. The aim was to draw comparisons in reoffending and crash 

involvement in the time prior to notification for the offence and the time after notification 

for the offence. The two outcomes examined were offences per 100,000 drivers per day and 

crashes per 100,000 drivers per day. Overall, it was found that in the period that followed a 

driver being notified of an offence and receiving an infringement notice, the rate of further 

offences dropped immediately by 25%, with the decrease evident right through the post-

notification follow-up period. Comparatively, in the post-notification period, there was no 

significant change in the risk that drivers had of crashing when compared with the pre-

notification period (Studdert et al., 2017). The authors sought to explain the apparent 

deterrence in further offending but not in crashes in two distinct ways. First, they suggested 

that it may have been the case that drivers avoided places they knew would place them at 

risk of subsequent identification of traffic offending, such as an intersection with a road 

safety camera. Second, they questioned whether the illegal driving behaviour and crash link 
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relationship is as strong as what most believe (Studdert et al., 2017). The study concluded 

that given the aim of sanctioning is ultimately to reduce the potential for harm on the roads, 

perhaps specific deterrence is not being achieved by handing infringements to drivers who 

violate traffic rules (Studdert et al., 2017).     

Another research approach has been to consider the influence that increased sanctions may 

have upon recidivism. Yu (1994) conducted research in the United States, specifically New 

York State. Focussing on drink driving, Yu (1994) sought to examine the role that increases 

in fines had upon further offending. It is also notable that this study considered licence loss, 

however as noted the focus of this section is on examining infringements and tickets for 

driving offences. First and second time drink drivers were examined. Following each 

offence, drivers were followed up for three years, to see if they reoffended. The study found 

that when fines were increased, the risks of reoffending declined significantly. Licence loss 

was not, however, a deterrent. Yu (1994) contended that it may be the case that for some 

drivers, licence loss does not necessarily mean they stop driving, but fines of a substantial 

amount have the potential to cause significant burden. Unlike obeying licence loss, payment 

of the fine is unavoidable (Yu, 1994). Thus interestingly, whilst the payment of monetary 

fines are generally seen as the first option for traffic offenders, Yu (1994) suggested that 

much more weight should be put upon this type of sanction, at least in the case of drink 

driving behaviour, where the risks of continued driving, despite being unlicensed are high.  

Watson et al. (2015) were also interested in the influence that increased sanctions can have 

on specific deterrence. Their study used data from drivers who had received a penalty for a 

speeding offence in 2003, in the Australian state of Queensland. One cohort of drivers 

received their infringement prior to the changes (sanction increase) coming into effect, 

while the other cohort received their infringement after the changes came into effect. 

Overall, a deterrent effect was identified. Among drivers who experienced the more severe 

speeding penalties, a greater deterrent effect was observed overall. A smaller proportion of 

the drivers who had received the higher penalties reoffended. The frequency of offending 

was also lower. However, amongst those who did reoffend and received the higher penalty, 

the time to reoffending was significantly less (Watson et al., 2015). Results of this study are 

similar to those of Yu (1994) in that an increase in sanction value did result in lower 

proportions of drivers reoffending.  
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Weatherburn and Moffat (2011) also examined the effects of fine size, however, their 

approach was somewhat different to that taken by Yu (1994) and Watson et al., (2015). 

Focussing on drink drivers in the Australian state of New South Wales, their aim was to 

examine the effect that differences in the size of fines determined by a magistrate had upon      

reoffending in the three years that followed. Examining data collected from 21,627 drivers, 

there was no significant deterrent effect found as a result of higher fines (Weatherburn and 

Moffat, 2011). A study undertaken by Briscoe (2004) found similar findings. Like the results 

uncovered by Watson et al. (2015), the results from Weatherburn and Moffat’s (2011) and 

Briscoe’s (2004) studies also place into question whether infringements have the desired 

effect of deterrence, given increases do not necessarily have the outcome they seek to 

achieve.     

Two studies of particular significance regarding the effect of traffic infringements and 

subsequent traffic offending are those undertaken by Haque (1990) and Imberger, Watson 

and Kaye (2019). Both studies used data from Victoria, therefore providing insights into the 

Victorian infringements system, albeit at quite different points in time. Haque (1990) sought 

to examine the time between drivers’ first and second driving offences and second and third 

driving offences. The aim was to examine the effect that demerit points may have on 

recidivism. Interestingly, he found that the length of time between driver’s second and third 

infringements was longer than the length of time between their first and second 

infringements. This result was adjusted for the additional driving experience that drivers 

accumulated between these driving offences. Haque (1990) subsequently concluded that 

the demerit point system was indeed having a deterring influence.      

Whilst Haque’s (1990) study found evidence to suggest a deterring influence of demerit 

points in terms of subsequent offending, the same pattern was not revealed in the study 

undertaken by Imberger, Watson and Kaye (2019). Whilst the Imberger, Watson and Kaye 

(2019) study aimed to examine factors well beyond infringements, including licence bans 

and good behaviour bonds for serious speeding offenders, one aspect of their research did 

seek to examine the influence of increases in demerit points for high-level speeding 

offences. They found no significant reduction in future speeding behaviour by increasing 

demerit points for high-level speeding offences. It is important to note that the level of 

speeding that was examined in this study was such that periods of licence bans were also 
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handed down to drivers. This meant the penalties were more severe than just a traffic 

infringement. The study however does place into question once again whether increased 

penalties, in this case increased demerit points, actually achieve deterrence.  

2.4.2 Crashes following traffic infringements 

A study undertaken by Diamantopoulou et al., (1997) placed further doubt upon the 

effectiveness of demerit points, this time however the outcome of interest was in relation 

to crash involvement. In a study that examined a series of univariate and multivariate 

models, to identify factors that may influence crash involvement, Diamantopoulou et al., 

(1997) found that amongst drivers with a greater number of demerit points, there was a 

greater probability of being involved in a crash at a later time. Thus, it appears that for some 

drivers on the roads, despite the accumulation of demerit points, their behaviour seems 

particularly difficult to change, and patterns of risky driving continue. 

Notably, a heightened risk of crash has been uncovered in a number of other studies that 

have examined the link between traffic infringements and crashes. A study by Factor (2014), 

undertaken in Israel found that drivers who received one ticket per year had a 65% higher 

probability of being involved in a crash when compared to drivers who received no tickets. 

Concerningly, for drivers who received six tickets in one year, the risk of being involved in a 

crash was more than eleven times greater than for the drivers who had only received one 

ticket (Factor, 2014). In a study of older drivers in New Zealand, where repeat driving tests 

were introduced for drivers every two years once they turned eighty, in cases where a driver 

received an infringement notice for a minor traffic offence, the odds of crash were two 

times greater when compared to drivers who had not received an infringement notice (Keall 

& Frith, 2004). 

Similarly, in a study of older drivers, in this case, drivers aged 65 years and over living in 

Quebec, Canada, Daigneault, Joly & Frigon (2002) found that between 1995-1997, there was 

a significant positive correlation between sanctions for traffic offences and crashes in the 

period that followed. This relationship increased with driver age, meaning that whilst the 

association was significant for drivers aged 65-69 years, the strength of this relationship 

gradually increased and was found to be strongest for drivers aged 80 years and above 

(Daigneault, Joly & Frigon, 2002).  
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A study by Goldenbeld et al. (2013) took a slightly different approach, seeking to compare 

the risks of a crash based on the number and severity of traffic offences performed in an 

earlier time period. Whilst it was found that more serious offences (and subsequently more 

serious sanctions) had the strongest association with later crash involvement, an elevated 

risk of a crash was observed even where drivers had received earlier sanctions for low level 

speeding (speeding by less than ten kilometres an hour above the speed limit) (Goldenbeld 

et al., 2013). Whilst the studies outlined above took different approaches, one thing that 

they all have in common is that earlier traffic infringement have a statistically significant 

relationship with subsequent crash involvement.  

A factor consistent in many of the studies outlined above was that they used case-control 

study designs. Case-control studies compare two groups of drivers, one group who has 

experienced an outcome of interest and one group who has not experienced the outcome. 

This leaves case-control studies open to significant levels of confounding, as there may be 

many factors that differ between the two groups over and above the outcome being 

examined. There are however three studies that are of particular interest that go some way 

to addressing this. Whilst they are still observational in nature, the case-crossover study 

design applied in these studies meant that drivers were used as their own controls, 

potentially addressing some of the confounding that can affect case-control studies (a more 

detailed description of the case-control and case-crossover study designs is provided in 

chapter six of this thesis). The three studies were undertaken by Redelmeier, Tibshirani and 

Evans (2003), Walter and Studdert (2015) and Davis et al. (2018). Each examined crash 

involvement following drivers receiving an infringement for a traffic offence. Despite using 

the same innovative case-crossover study design, not all revealed the same results.  

Redelmeier, Tibshirani and Evans (2003) used data from Toronto, Ontario. 8975 drivers who 

had been involved in a fatal crash within an eleven-year period were included in their study. 

They found that the risk of a driver being involved in a fatal crash within one-month after 

receiving a sanction for a driving offence was approximately 35 per cent lower when 

comparisons were drawn to another one-month period where the same driver did not 

receive a sanction. A series of sub-analyses, focussed on factors including driver’s personal 

characteristics revealed the same pattern of lower risk of being involved in a fatal crash in 

the month after receiving a traffic sanction. Interestingly, it was found that for speeding 
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offences, drivers who received penalty points with their sanction had lower risk of fatal 

crash involvement than those who did not. This offered further support to the use of 

demerit points as potentially achieving a deterring influence (Redelmeier, Tibshirani and 

Evans, 2003). The results of this study can be seen in stark contrast to those uncovered by 

Walter and Studdert (2015) and Davis et al. (2018).  

In their study, Walter and Studdert (2015) used data from Queensland, Australia. 22,378 

drivers who had been involved in a crash within a sixteen-year period were included in the 

study. They found that the odds of being involved in a crash in the month after receiving an 

infringement for a traffic offence was 32 per cent higher than a comparable one-month 

period. A series of further analyses, taking into account a range of driver characteristics also 

revealed a pattern of increased risk of crash in the period following a driver receiving a 

traffic infringement (Walter and Studdert, 2015).  

Finally, Davis et al., (2018) used data from Iowa in the USA. Focussing specifically on drivers 

aged 50 years and above, 38,171 individuals were included in their study, all of whom were 

involved in a crash between 2011-2012. Like Walter and Studdert (2015), Davis et al. (2018) 

found that drivers had a greater risk of crash in the 30-day period that followed them 

receiving a traffic sanction when compared with a 30-day time period twelve months prior. 

Once again, a series of further analyses, focussed on factors such as age, weather and time 

of day found the same pattern of heightened crash risk in the 30-days following a traffic 

infringement when compared with the time period a year prior.  

2.5 Where are the gaps in the infringement and subsequent driver behaviour 

literature? 

The previous section has sought to examine existing literature that has explored the effect 

of traffic infringements on subsequent offending and crash involvement. What is clear from 

this analysis is that results are mixed. There are some promising signs that traffic 

infringements achieve deterrence, however it appears that there are just as many studies 

that place this into doubt. It therefore remains unclear whether infringements for traffic 

offences do indeed positively influence driving behaviour. Additionally, some gaps are 

evident in the literature that has examined the effectiveness of traffic infringements, 

meaning there is still much that remains to be explored. Some of the gaps in the existing 

knowledge are highlighted below. 
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2.5.1 Duration of deterrence 

First, while it is important to understand whether or not a deterring effect operates, it is 

equally important to know, in cases where drivers do reoffend, the length of time for which 

they were able to avoid offending. This can help identify the time period where risk is 

perhaps greatest, and therefore the time at which the implementation of other strategies 

would be most beneficial.  

Whilst, Watson et al. (2015) and Haque (1990) undertook research in Australia that sought 

to examine time to traffic reoffending, further work is required in this area. First, the study 

by Watson et al. (2015) focussed only on speeding. There are many other types of driving 

offences for which it would be valuable to examine time to subsequent traffic reoffending.  

Second, despite the study undertaken by Watson et al. (2015), using Australian data, the 

data used were collected from Queensland. Given, as noted, traffic law enforcement takes 

place at a jurisdictional level, it is possible that the results of their study are applicable to 

the Queensland situation specifically, but of limited generalisability to other jurisdictions. 

Research that considers the Victorian situation has the potential to provide understandings 

unique to the Victorian context.  

Third, the study by Haque (1990), whilst taking into account a broader range of offence 

types and using data relating to Victorian drivers, was conducted a considerable period of 

time ago (data used were from 1982-1985). Much has changed over the past 30+ years since 

this study was conducted. The range of offences that drivers can receive sanctions for has 

broadened (e.g. mobile phone offences were not in operation), the size of monetary fines 

and demerit points issued has increased, and greater levels of enforcement have been made 

possible through the increased use of automated road safety cameras. This highlights a gap 

in knowledge, and an opportunity for the current PhD research to contribute to the 

understanding of the deterring influence of infringements for traffic offences upon 

subsequent offending, in Victoria, Australia. Specifically, the PhD research contained in this 

thesis will provide current understandings about infringements and deterrence, in particular 

the length of time that deterrence may operate for following an infringement, for a range of 

driving offence types, with particular relevance to Victoria. This gap is addressed in the first 

study. 
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2.5.2 Methodological limitations 

While there is a sizable body of research that has sought to examine the relationship 

between infringements and crashes, there are some methodological limitations of this 

research, signalling the need for continued focus in this area. In particular, the three studies 

by Redelmeier, Tibshirani and Evans (2003), Walter and Studdert (2015) and Davis et al. 

(2018) point to an area where further research would be beneficial. As indicated, despite all 

using the same methodology, differing results were uncovered by Redelmeier, Tibshirani 

and Evans (2003) when compared with the other two studies.  

The research contained in this thesis will seek to build upon these existing studies, using 

data relevant to Victoria to examine the infringement and crash relationship. Additionally, 

the differing results in this existing research also highlights that using new and innovative 

methodologies, that have not have been applied to explore the traffic infringement and 

crash relationship, may be of benefit.  

The case-crossover study design has some limitations, such as not being able to control for 

factors that may change over-time, such as enforcement. Whilst a more detailed evaluation 

of the strengths and weaknesses of the case-crossover study design (and other study 

designs) is provided in chapter six, it is worth noting here that in addition to seeking to 

explore the nature of the traffic infringement and crash relationship in Victoria, another gap 

that exists is therefore in relation to the use of methodologies to examine the infringement 

and crash relationship. In response, this PhD research will seek to apply an innovative 

methodology, similar to the case-crossover design, but addressing some of its limitations, to 

examine this relationship. These aims are addressed in study two of this PhD.  

2.6 Factors beyond legal sanctions that may influence the performance of illegal 

driving behaviour 

The review of the literature so far in this chapter has focussed specifically on research in 

relation to formal legal sanctions, specifically traffic infringements, administered to drivers 

following the performance of illegal driving behaviour. A limitation of this research is that it 

assumes legal punishments for traffic offences are the primary factor accounting for the 

patterns in driving behaviour that follow, both when deterrence is and is not achieved. This 

is problematic for a number of reasons, in particular given a large number of drivers who 
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perform illegal behaviours do not come to the attention of enforcement authorities. 

Thankfully, there is a body of deterrence research that goes far beyond examining the 

effectiveness of legal sanctions. This section will provide an overview of what can be termed 

expanded models of deterrence research.      

In a review of literature focussed on deterrence theory, Nagin (1998) identified three main 

bodies of work that have applied the theory to the performance of illegal driving behaviour: 

1) time series research studies; 2) ecological studies; and 3) perceptual studies. Perceptual 

studies are the most recent of the three bodies of research. They seek to determine the 

associations that may exist between the perceptions a person has towards the risks of being 

apprehended and punished for illegal behaviour and their self-reported performances of 

these behaviours (e.g. Nagin, 1998; Paternoster et al. 1982; Paternoster et al., 1983a; 

Saltzman et al., 1982). The expanded models of deterrence research is of a perceptual 

nature.  

2.6.1 Non-legal sanctions and driver behaviour 

There is an increasing body of research that has sought to examine factors beyond legal 

sanctions that may influence driver behaviour. As indicated by Freeman et al. (2006) and 

Freeman & Watson (2009) expanded models of deterrence began to emerge in research in 

the 1970s. These expanded models have highlighted that there are a multitude of factors 

that may influence the process through which offending and other aberrant behaviours 

occur, and these factors expand far beyond formal punishments that are handed down by 

enforcement authorities (e.g. Akers, 1990; Anderson, Chiricos, & Waldo, 1977; Bishop, 1984; 

Cochran et al., 1998; Gibbs, 1979; Jacob, 1980; Mann et al., 2016; Meier & Johnson, 1977; 

Nagin & Pogarsky, 2001; Piliavin et al., 1986; Piquero & Tibbetts, 1996; Sherman, 1993; 

Silberman, 1976; Vinglis, 1990; Williams & Hawkins, 1986). It is important to make the point 

that while there are many factors beyond legal sanctions that may influence driver 

behaviour, no single factor operates in a vacuum. Each factor rather builds on other factors 

to come together to influence behaviour. At the centre of this however is that these 

behaviours are illegal and have punishments attached to them.  

Expanded models of deterrence have been explored in existing road safety research, 

primarily in relation to drink driving behaviour (Baum, 1999; Berger & Snortum, 1986; 
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Freeman, Liossis & David, 2006; Freeman et al., 2006; Freeman et al., 2016; Freeman & 

Watson, 2009; Grasmick & Bursik, 1990; Grasmick & Green, 1980; Green, 1989; Homel, 

1988; Loxley & Smith, 1991; Meesmann, Martensen, & Dupont, 2015; Nagin & Pogarsky, 

2001; Piquero and Paternoster, 1998). Other offence types have also been the subject of 

research that has applied expanded models of deterrence, albeit, less frequent attention. 

These include driving after using an illicit drug (Davey et al., 2008; Freeman et al., 2010; 

Jones et al., 2005); driving whilst unlicensed (Watson, 2004), speeding (Bradford et al., 

2015) and running a red light (Bradford et al., 2015). Each of these studies are described in 

Table 2.2, which provides methodological details, variables studied and the key results. 

Following this table, the results of these studies are brought together, to highlight the range 

of factors, both legal and non-legal, that have been identified as having a potential deterring 

influence.  
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Table 2.2 Details of studies that have applied expanded models of deterrence to road safety 

Author(s) 
Location and Sample 

Size 
Data and Methods Outcome Variable Predictor Variable(s) Results 

Baum (1999) Central and Northern 
areas of Queensland, 
Australia 
(n=430) 

Community survey 
using computer 
assisted telephone 
interviewing (CATI) 
 
Logistic regression 

Self-reported on 
performance of drink 
driving in the 6 
months prior  

• Perceived 
certainty of 
apprehension 

• Disapproval and 
support from 
friends  

• Perceived level of 
performance of 
the behaviour in 
the community  

• Perceived 
certainty of 
apprehension 
non-significant 

• Perceived 
disapproval from 
friends 
associated with 
significantly 
lower level of 
drink driving. 

• Drink driving 
more prevalent in 
drivers who 
perceived the 
behaviour to be 
common 

Berger & Snortum 
(1986)  

United States 
(n=1000) 

Telephone Interview 
 
Structural Equation 
Modelling 

Most drinks 
consumed in the past 
year when still able 
to drive home. This 
was used to calculate 
BAC level 

• Perceptions of 
friend’s attitudes 

• Perceptions of 
accident risk 

• Perceptions of 
arrest risk  

• Knowledge of 
laws  

• Moral beliefs 

• Perceived risk of 
arrest and 
knowledge of the 
law was non-
significant 

• Perceived 
support of friends 
and moral 
attitudes to the 
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 behaviour were 
found to have a 
strong significant 
relationship. 
Drivers who 
perceived 
support from 
friends and did 
not see the 
behaviours as 
wrong was 
associated with 
higher levels of 
drink driving 
behaviour  

Author(s) 
Location and Sample 
Size 

Data and Methods Outcome Variable 
Predictor 
Variable(s) 

Results 

Freeman, Liossis & 
David (2006) 

Queensland, 
Australia 
(n=166) 

Primarily face-to-face 
interviews. When 
this was not possible, 
interviews were 
conducted over the 
phone 
 
Offending history 
data were obtained 
from the Queensland 
Police Service and 
Queensland 
Transport 

1) Intentions to 
perform a further 
drink driving offence; 
2) Frequency in drink 
driving in the six 
months prior to the 
study; 3) Frequency 
of drink driving in the 
driver’s lifetime 

• Classic concept of 
deterrence 
theory (certainty, 
severity and 
swiftness of 
sanctions), 

• Defiance theory 
(shame, penalty 
fairness, 
legitimacy of 
government)  

• Deviance theory 
(respect towards 

• Perceived 
severity of 
sanctions had a 
negative 
association with 
expectations to 
drink drive again, 
suggesting 
deterrence.  

• Low level of 
respect for the 
law associated 
with higher 
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Ordinal regression 
analyses. 

the law, moral 
beliefs, general 
convictions, drink 
driving 
convictions) 

 

intentions to 
drink drive 

• Low levels of 
shame associated 
with higher levels 
of drink driving 
behaviour in the 
six months prior 

• Perceptions of 
drink driving as 
wrong was not 
significantly 
associated with 
greater drink 
driving behaviour 

• Shame was not 
found to be 
associated with 
intentions to 
drink drive again 

Author(s) 
Location and Sample 
Size 

Data and Methods Outcome Variable 
Predictor 
Variable(s) 

Results 

Freeman, Liossis, 
Schonfeld, Sheehan, 
Siskind & Watson 
(2006) 

Queensland, 
Australia 
(n=166) 

Primarily face-to-face 
interviews. When 
this was not possible, 
interviews were 
conducted over the 
phone 
 

1) Intentions to 
perform a further 
drink driving offence; 
2) Frequency in drink 
driving in the six 
months prior to the 
study; 3) Frequency 

• Perceptions of 
certainty 

• Perceptions of 
sanction severity  

• Perceptions of 
sanction 
swiftness  

• Perceptions of 
certainty and 
severity of 
sanctions were 
non-significant 
relationship with 
drink driving 
intentions 
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Offending history 
data were obtained 
from the Queensland 
Police Service and 
Queensland 
Transport 
 
Logistic regression 
analysis 
 

of drink driving in the 
driver’s lifetime 

• Perceptions of 
social loss  

• Perceptions of 
internal loss   

• Perceptions of 
physical loss 

 

• Social and 
internal loss were 
found to be 
negatively 
associated drink 
driving 
expectations, 
however were 
not significant 
when in included 
in a model with 
other factors  

• Previous self-
reported 
behaviour a 
strong predictor 
drink driving 
intentions  

Author(s) 
Location and Sample 
Size 

Data and Methods Outcome Variable 
Predictor 
Variable(s) 

Results 

Freeman, Szogi, 
Truelove, & Vingilis 
(2016) 

Queensland, 
Australia 
(n=1253) 

Online or paper 
questionnaire  
 
Logistic regression  

Frequency of self-
reported drink 
driving behaviour. 

• Perceptions 
towards legal 
sanctions 
(certainty, 
severity and 
swiftness) 

• Perceptions 
towards non-
legal sanctions 
(social sanctions, 

• Perceiving 
sanctions as 
severe had a  
significant 
negative 
association with 
drink driving 

• Worry about the 
non-legal 
sanctions (social 
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internal loss and 
physical loss).  

 
 

sanctions, 
internal loss and 
physical loss) all 
had a significant 
negative 
association with 
drink driving, 
indicating they 
may act as 
deterrents 

Author(s) 
Location and Sample 
Size 

Data and Methods Outcome Variable Predictor Variable(s) Results 

Freeman & Watson 
(2009) 

Queensland, 
Australia  
(n=780) 

Telephone survey 
using a random 
selection of phone 
numbers 
 
Logistic regression  

Self-reported drink 
driving behaviour 

• Attitudes 
towards drink 
driving behaviour 

• Perceptions 
towards legal and 
non-legal 
sanctions 

  

• Certainty of 
apprehension, 
concern about 
being involved in 
a crash and worry 
about breaking 
the law all found 
to be a significant 
deterring factors   

• Drivers who did 
not perceive 
drink driving as 
serious (held 
positive attitudes 
towards the 
behaviour) 
reported higher 
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levels of the 
behaviour  

• In the overall 
model, certainty 
of apprehension, 
concerns about 
crash 
involvement, 
concern about 
hurting another 
person and 
attitudes towards 
drink driving 
were all 
significant 
deterring factors  

Author(s) 
Location and Sample 
Size 

Data and Methods Outcome Variable 
Predictor 
Variable(s) 

Results 

Grasmick & Bursik 
(1990) 

A Southwestern city 
of the United States  
(n=360) 

Face-to-face 
interviews 
 
Logistic regression  

Self-reported 
intentions to drink 
drive in the future 

• Perceived threats 
of legal sanctions 
(material loss as a 
result of 
sanctions 
imposed by the 
state)  

• Social sanctions 
(feelings of 
embarrassment 
and loss of 

• Threat of legal 
sanctions and 
personal costs 
(shame) were 
found to 
statistically 
significant in 
achieving 
deterrence, but 
personal costs 
had a greater 
effect   
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respect from 
others)  

• Personal costs 
(shame) 

 
  

• Threat of 
embarrassment 
was in the 
direction that 
suggested a 
deterring effect, 
but was non-
significant 

Author(s) 
Location and Sample 
Size 

Data and Methods Outcome Variable 
Predictor 
Variable(s) 

Results 

Grasmick & Green 
(1980) 

Polk City, United 
States  
(n=400) 

Interviews either by 
phone or at 
residence  
 
Regression analyses  

Self-reported 
performances and 
future estimations of 
drink driving 

• Perceptions 
towards legal 
sanctions 
(certainty of 
arrest, severity of 
punishment) 

• Perceived threat 
of social 
disapproval  

• Moral 
commitment to 
the law 

• All three factors 
examined 
(perceptions of 
legal sanctions, 
perceived social 
disapproval and 
moral 
commitment to 
the law) were 
found to have a 
statistically 
significant in 
achieving 
deterrence for 
both outcomes 

Green (1989) Minneapolis, USA 
(n=370) 
 
 

Data were collected 
over the phone 
 
All drivers had to 
report to consuming 

1) Estimates of drink 
driving in the future; 
2) Actual 
performance of drink 
driving behaviour  

• Perceptions 
towards certainty 
and severity of 
legal sanctions  

• Non-legal 
(informal) 
sanctions had a 
greater influence 
on deterrence of 
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alcohol and also 
drive a motor vehicle 
at least occasionally 
 
Bivariate 
relationships and 
logistic regression  

• Moral 
commitment to 
the law  

• Perceived threat 
of social 
sanctions 

drink driving 
behaviour than 
the legal (formal) 
sanctions 

Author(s) 
Location and Sample 
Size 

Data and Methods Outcome Variable 
Predictor 
Variable(s) 

Results 

Homel (1988) Sydney, New South 
Wales, Australia 
(n=400 in phase one; 
n=600 in phase two) 

Face-to-face 
interviews 
 
Linear modelling to 
examine a chain 
model  

There were multiple 
outcomes:  
1) Exposure to 

random breath 
testing,  

2) Probability of a 
random breath 
test 

3) Probability of 
arrest for drink 
driving and  

4) Drink driving 
behaviour  

• Awareness of 
random breath 
testing  

• Perceptions of 
being 
apprehended 
drink driving  

• Perceptions of 
how unpleasant 
legal sanctions 
are  

• Perceptions of 
moral 
commitment to 
the law  

• Social sanctions 
(feelings of guilt, 
stigma, the risk of 
material 
deprivation, 

• Perceptions of 
legal sanctions 
found to have a 
deterring 
influence on 
drink driving 
behaviour 

• Amongst drivers 
who did not 
report drink 
driving, the 
factors most 
commonly cited 
were fear of 
having an 
accident and the 
behaviour going 
against the moral 
norm 

• Social factors in 
some respects 
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including 
accident risk)   

 
 

encouraged drink 
driving. This 
included a sense 
of social pressure 
from peers to 
drink and drive.  

• Despite both 
formal and 
informal 
sanctions being 
significant, 
informal (non-
legal) sanctions 
had a greater 
influence 

Author(s) 
Location and Sample 
Size 

Data and Methods Outcome Variable 
Predictor 
Variable(s) 

Results 

Loxley & Smith 
(1991) 

Western Australia, 
across five large 
population localities 
(n=500) 

Data collection took 
place using a face-to-
face survey, by 
visiting the homes of 
study participants.  
 
Structural Equation 
Modelling. 

1) Number of drinks 
drivers think they can 
have if driving 
2) Number of times  
driven while 
intoxicated in the 
year prior 

• Knowledge of 
anyone who has 
received a legal 
sanction for drink 
driving 

• Moral 
commitment to 
the law (how 
they believe their 
relatives would 
react if they were 
to drink drive; 

• Random breath 
testing (certainty 
of apprehension) 
did not have a 
deterrent effect  

• Moral 
commitment to 
the law had a 
significant 
deterring effect 
in achieving 
deterrence  
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how acceptable 
drink driving is).  

• Perceptions in 
relation to peers 
(whether they 
feel at ease 
drinking less than 
their peers) 

• Perceptions of 
being 
apprehended if 
driving after 
consuming 
alcohol.  

• Whether drink 
less when driving  

• How often 
arrange for 
another person 
to drive when 
alcohol 
consumed  

• Moral beliefs also 
had an impact on 
how drivers 
perceived their 
peers would 
respond 

Author(s) 
Location and Sample 
Size 

Data and Methods Outcome Variable 
Predictor 
Variable(s) 

Results 

Meesmann, 
Martensen & Dupont 
(2015) 

19 countries across 
Europe 
(n=12,507) 
 
 

The majority of data 
were collected face-
to-face. There was 
some variance, given 
19 countries 
participated in the 

Self-reported drink 
driving in the month 
prior to completing 
the survey 

• Number of times 
tested for alcohol 
use while driving 
a car  

• Perceptions of 
apprehension 

• Drivers who 
perceived their 
friends would 
engage in drink 
driving had a 
higher-odds of 
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study. In depth 
details about the 
data collection 
process for the 
project are found in 
Cestac and 
Delhomme (2012)  
 
Analyses were 
completed using 
multiple logistic 
regression. Multilevel 
models were used, 
with examinations at 
both the individual 
and the country level 

• Whether they 
believe their 
friends would 
drink and drive 

 
 
 

also drink driving 
themselves 

• Drivers who had 
been checked for 
drink driving in 
the three-years 
prior had a 
higher-odds of 
drink driving 
behaviour 

• Drivers who 
perceived a high 
chance of being 
apprehended for 
drink driving had 
a higher odds of 
reporting drink 
driving behaviour 

Author(s) 
Location and Sample 
Size 

Data and Methods Outcome Variable 
Predictor 
Variable(s) 

Results 

Nagin & Pogarsky 
(2001) 

University of Arizona, 
USA 
(n=252) 

Survey  
 
 

Drivers were 
presented with a 
scenario and asked 
to indicate the 
chance they would 
drive themselves 
home. Responses 
were provided on a 
scale of 0 to 100 

• Perceptions of 
certainty, celerity 
and severity of 
punishments for 
drink driving.  

• The price 
respondents 
would be willing 
to pay for legal 
representation, 

• Certainty of 
punishment had 
a stronger 
deterring 
influence than 
severity of 
punishment 

• Non-legal 
sanctions had at 
minimum an 
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with different 
outcome 
scenarios  

 

equal deterring 
effect as the 
traditional legal 
sanctions did 

Author(s) 
Location and Sample 
Size 

Data and Methods Outcome Variable 
Predictor 
Variable(s) 

Results 

Piquero and 
Paternoster (1998) 

United States 
(n=1,686)  

Telephone survey 
using random digit 
dialling to recruit 
participants 

Expectations of drink 
driving behaviour in 
the following year 

• Experience of 
being arrested 
for drink driving,  

• Experience of 
being pulled over 
at a roadside 
checkpoint,  

• Punishment 
avoidance  

• Perceived 
sanction certainty 
for self and 
others  

• Avoidance of 
punishment for 
self and others  

• Moral beliefs  

• Social sanctions 
(how 
respondents 
believe those 
close to them 
would react) 

• Both legal and 
non-legal 
sanctions were 
significant in 
achieving 
deterrence 

• Moral beliefs had 
a significant 
deterring 
influence  

• Certainty of legal 
sanctions also 
had a significant 
deterring 
influence   

• Drivers who 
experienced 
those around 
them being 
sanctioned for 
drink driving had 
greater 
expectations to 
drink and drive  
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• Friends’ 
performance of 
drink driving   

• Punishment 
avoidance had a 
significant 
influence on 
drink driving 
expectations  

Author(s) 
Location and Sample 
Size 

Data and Methods Outcome Variable 
Predictor 
Variable(s) 

Results 

Davey, Freeman, Palk 
& Lavelle (2008) 

Queensland, 
Australia  
(n=516) 

Self-completed 
questionnaire  
 
 
Logistic regression 

Intentions to drive 
after using drugs in 
the next six months  

• Perceptions of 
certainty, 
severity and 
swiftness of 
penalties  

• Perceptions of 
social sanctions 
(concern of 
disapproval from 
peers) 

• Perceptions of 
internal sanctions 
(ashamed or 
guilty) 

• Physical 
sanctions 
(perceptions of 
having an 
accident and 
damaging their 
vehicle)  

• Perceptions of 
there being a low 
risk of 
apprehension 
associated with 
higher 
behavioural 
expectations 

• The majority of 
drivers reported 
that they would 
be concerned 
about non-legal 
sanctions (social, 
internal and 
physical). 
However, when 
included in a 
model, the 
results were non-
significant 
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Author(s) 
Location and Sample 
Size 

Data and Methods 
Outcome 
Variable 

Predictor Variable(s) Results 

Freeman, Watling, 
Davey & Palk (2010) 

Queensland, 
Australia 
(n=898) 
 
 
 
 

Self-completed 
questionnaire 
 
Logistic regression  

1) Performance of 
drug driving 
behaviour in the 
six months prior  

2) Intentions to 
drug drive in the 
following 6 
months 

Data were collected 
on legal sanctions 
and social sanctions 
 

• Certainty of 
apprehension 
was found to be a 
significant 
predictor of 
intentions to 
drug drive in the 
following 6 
months 

• Social sanctions 
were also found 
to be a 
statistically 
significant in 
predicting drug 
driving behaviour 
in the following 6 
months 

• Having drug 
driven in the six 
months prior to 
the study and 
being a drug user 
had a greater 
influence than 
the perceptual 
factors 
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Author(s) 
Location and Sample 
Size 

Data and Methods 
Outcome 
Variable 

Predictor Variable(s) Results 

Jones, Donnelly, 
Swift & Weatherburn 
(2005) 

New South Wales, 
Australia 
(n=320) 
 
  

Face-to-face 
interviews 
 
Logistic regression  

Driving under the 
influence of cannabis 
in the 12 months 
prior 

• Perceptions 
towards accident 
risk  

• Perceptions of  
apprehension risk 

• Perceptions of 
sanction severity 

 

• Risk of 
apprehension 
and sanction 
severity were not 
found to be 
statistically 
significant 

• Drivers who 
perceived their 
risk of accident 
would stay the 
same or even 
decrease if they 
were to be 
driving after 
using cannabis 
were significantly 
more likely to 
report having 
driven after using 
cannabis in the 6 
months prior. 
However, when 
this variable was 
put into the final 
model, alongside 
factors, it was no 
longer significant 
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Author(s) 
Location and Sample 
Size 

Data and Methods Outcome Variable 
Predictor 
Variable(s) 

Results 

Watson (2004) Brisbane, 
Queensland   
(n=309) 

Face-to-face 
interviews  
 
Hierarchical multiple 
regression  

1) Frequency of 
previous 
performances of 
unlicensed 
driving  

2) Intentions to 
drive unlicensed 
again in the 
future 

• Traditional 
concept of 
deterrence 
(certainty, 
severity and 
swiftness) 

• Punishment 
avoidance, both 
for self and 
family or friends 

• Family and 
friends 
experience of 
punishment 

• Factors relating 
to social learning 
theory (knowing 
others who have 
driven 
unlicensed, 
attitudes to 
unlicensed 
driving, attitudes 
to other forms of 
transport, and 
social and non-
social rewards 
and punishments 

• Certainty, 
severity and 
swiftness did not 
have a 
statistically 
significant 
influence on 
previous 
unlicensed 
driving behaviour 

• A prior conviction 
for unlicensed 
driving associated 
with greater 
future intentions 
to drive 
unlicensed 

• Punishment 
avoidance found 
to be a significant 
predictor of 
previous 
unlicensed 
driving  

• Social learning 
variables found 
to be significant 
predictors of 
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of unlicensed 
driving) 

previous 
unlicensed 
driving and 
intentions to 
drive unlicensed 
in the future 

Author(s) 
Location and Sample 
Size 

Data and Methods 
Outcome 
Variable 

Predictor 
Variable(s) 

Results 

Bradford, Hohl, 
Jackson & MacQueen 
(2015) 

Scotland 
(n=816) 

A self-completed 
questionnaire either 
in paper form or 
online 
 
Structural Equation 
Modelling  

1) How likely drivers 
believe they are 
to exceed the 
speed limit in the 
future 

2) How likely drivers 
believe they are 
to go through a 
red light if they 
are in a hurry in 
the future 

• Police 
effectiveness 

• Perceived risk of 
sanctions  

• Police legitimacy 

• Personal morality  

• Group 
membership 

• Perceptions 
towards 
procedural 
justice  

• Social identity 
 
 

• Personal morality 
had the strongest 
association with 
the traffic 
offending 
behaviours. 
Drivers who 
reported they felt 
the behaviours 
are wrong were 
less likely to 
report they  
would perform 
them 

• Perceived risk of 
sanctioning was 
also found to be 
statistically 
significant, with 
drivers who 
thought the risk 
of apprehension 
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was high less 
likely to report 
they would 
perform the 
behaviours 
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As can be seen in Table 2.2, existing research has examined a range of legal and non-legal 

sanctions in relation to illegal driving behaviours – both previous performances of the 

behaviours, as well as future intentions and expectations to perform the behaviours. The 

results of these studies suggest that, in addition to legal sanctions being certain, severe and 

swift, as well as perceptions of police legitimacy, there are a range of non-legal sanctions 

that may have an equal or even greater influence on the performance of illegal driving 

behaviours. Factors such as concern about crash involvement, concern about injuring 

oneself or others, concern about social consequences – including social disapproval, concern 

about negative internal feelings – such as shame or guilt and concern about going against 

moral norms have each been identified as potentially having a deterring influence upon the 

performance of illegal driving behaviour. Social sanctions were perhaps the factor that 

emerged as one of the most common deterring influences in the studies examined in Table 

2.2. In many cases, drivers perceived that they would be met with social disapproval from 

family and friends if they were to perform the illegal driving behaviour.  

Despite the deterring influence that social factors do appear to have in some studies, it is 

important to note another perspective. A number of studies above (Berger & Snortum, 

1986; Homel, 1988; Meesmann, Martensen & Dupont, 2015) found evidence that suggested 

social factors can also encourage the performance of illegal driving behaviours. For some 

individuals, there may be a sense of encouragement from family and friends to perform the 

behaviours, or alternatively, a breakdown in social connectedness (Dana, 2001; Nagin & 

Paternoster, 1991). A study by Brown (1998), that examined drink driving found that 

individuals with social associations to others engaging in drink driving behaviour were also 

at greater risk of engaging in the behaviour themselves.  

2.6.2 Considering legal sanctions from a broader perspective  

In addition to the studies in Table 2.2, whilst not examining expanded models of deterrence 

per se, a number of studies have investigated legal sanctions from a broader perspective, 

applying Stafford and Warr’s (1993) reconceptualization of deterrence theory. In their work, 

Stafford and Warr (1993) included the traditional concept of deterrence, this being personal 

apprehension for illegal behaviour. However, in addition, they included three other 

constructs – 1) Indirect experiences of punishment, such as seeing other individuals 

sanctioned; 2) Personal avoidance of punishment; and 3) indirect avoidance of punishment 
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(seeing other individuals avoid punishment). They proposed that avoidance of punishment 

can impact adherence to laws and the success of legal sanctions to achieve deterrence 

(Stafford and Warr, 1993).  

Freeman and Watson (2006) applied Stafford and Warr’s (1993) reconceptualization to 

recidivist drink drivers. Drivers who reported drink driving also reported avoiding 

punishment themselves, as well as witnessing friends avoiding punishment. These drivers 

also had lower levels of concern about being apprehended for drink driving (Freeman & 

Watson, 2006). A study by Piquero and Pogarsky (2002) also examined drink driving 

behaviour. They found that prior punishment did not deter offending, and experience of 

avoiding punishment appeared to act as encouragement to further offending. Similarly, in 

another study examining drink driving, Szogi et al. (2017) found that whilst there was 

evidence that being concerned about being apprehended and receiving a punishment can 

have an influence on drink driving behaviour, avoidance of receiving a punishment for the 

offence was more strongly associated with performance of the behaviour (Szogi et al., 

2017). The study by Piquero and Paternoster (1998), included in Table 2.2, whilst 

considering a number of other factors, also applied Stafford and Warr’s (1993) 

reconceptualised model of deterrence theory to drink driving. Like in the previous studies 

noted above, punishment avoidance (both for self and others) had a significant relationship 

with drink driving behaviour (Piquero and Paternoster, 1998). It is not just drink driving that 

Stafford and Warr’s reconceptualised theory of deterrence has been applied. Watling et al. 

(2010) applied the theory to drug driving in Queensland, Australia. Once again, punishment 

avoidance of self and others were found to be predictors of future drug driving behaviour 

(Watling et al., 2010).    

What emerges based on the studies outlined above that have applied Stafford and Warr’s 

reconceptualization of deterrence theory, is that, while in some instances, experience of 

punishment does have a deterring influence, escaping punishment seems to be a more 

significant factor in predicting illegal driving behaviour. Of course, it is unrealistic to expect 

that every driver who engages in an illegal driving behaviour is going to be apprehended. 

Police simply do not have the resources. This of course opens up opportunity for drivers to 

offend, and at the same time, provides a level of encouragement for offending to occur, in 

cases where drivers believe the risk of apprehension is low. This provides a justification to 
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build on the research that examines other factors, including non-legal sanctions, that may 

have the potential to deter illegal driving behaviours. Furthermore, the examination of the 

perceptions that drivers have towards legal and non-legal sanctions provides a valuable 

opportunity to identify drivers who may be at greatest risk of performing illegal driving 

behaviours. Of course, there are many ways that drivers who may be at risk of performing 

illegal driving behaviour can be characterised. Personal factors, including personality traits 

are one such path. The following section explores the research in relation to personality and 

illegal driving behaviour. However, before covering this literature, a brief overview of the 

five-factor model of personality is provided.    

2.7 Personality and driver behaviour 

2.7.1 The Five-Factor model of personality 

Historically, personality has been considered from many different perspectives (e.g. 

Barenbaum & Winter, 2008; Pervin, 1994). The most widely recognised approach to 

considering personality however is the Five-Factor model (e.g. Digman, 1990; Goldberg, 

1993; John, Naumann & Soto, 2008; John and Srivastava, 1999; McCrae & John, 1992). As 

the name suggests, the Five-Factor model of personality, also known as the Big-Five 

personality factors, identifies five key factors that it is thought individuals differ on and can 

be understood by. Notably however, there has been disagreement amongst experts in 

personality research on how these five factors should be labelled (e.g. Digman, 1990; John, 

1990). As research surrounding the five-factor model of personality has continued to evolve 

and develop, the five key factors that are most commonly accepted are: 1) 

conscientiousness; 2) extraversion; 3) agreeableness; 4) neuroticism; and 5) openness. A 

brief description of each of these five key factors is provided below.  

Conscientiousness can be indicated by the display of behaviours such as being hard working, 

organised, placing priority upon being on time and meeting deadlines, being responsible and 

someone others can depend on. The opposite of someone who would be seen as 

conscientious would be someone who performs tasks in a careless manner, does not place 

priority upon planning or being on time, is irresponsible and cannot be relied upon by others 

(e.g. Jackson & Roberts, 2015).  
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Extraversion can be indicated by someone who enjoys the company of others and is 

talkative, social and dominant when with others. Comparatively, at the other end of the 

spectrum, a person who is not extraverted, but rather is introverted can be indicated by 

someone who enjoys spending time alone, is quiet and does not relish social situations and 

is highly independent (e.g. Wilt & Revelle, 2016).  

Agreeable individuals can be described as those who seek to have positive interactions and 

relationships with the people around them, show sympathy, consideration, generosity, treat 

others with respect and as equals. At the other end of the spectrum, individuals scoring low 

on agreeableness may not interact well with others, and indeed may show aggressive or 

manipulative patterns of behaviour and little concern for other people (e.g. Graziano & 

Tobin, 2016).  

Neurotic individuals can be described at those who display higher levels of negative 

emotions such as anxiety, worry, low mood, sadness and anger. At the other end of the 

spectrum, someone scoring low on neuroticism will be more stable with their emotions and 

may show more positive attitudes (e.g. Tackett & Lahey, 2016).  

Finally, scoring highly on openness is associated with individuals who enjoy new 

experiences, display creative thinking patterns and a wide imagination. Comparatively, 

someone scoring low on openness likes routine, does not have a wide imagination, likes to 

see tasks through to completion in a set way and is reluctant to change (e.g. Sutin, 2015).     

2.7.2 Existing research on the Five-Factor Model and road safety 

The Five-Factor Model of personality has been drawn upon in a number of studies in road 

safety research, in efforts to understand driver behaviour from a personality perspective. 

This research has primarily aimed to understand how certain personality indicators may 

influence the performance of favourable or unfavourable patterns of driving. The research 

has been undertaken in many different countries globally and has considered a variety of 

different outcomes. The following sections provide an overview of literature that considers 

the Five-Factor model and illegal driving behaviours. Significant relationships are highlighted 

between risky driving and conscientiousness, extraversion, agreeableness, neuroticism and 

openness.  
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Whilst there are generally some personality traits that appear to emerge more consistently 

as either positively or negatively associated with risky and illegal behaviours, there are also 

some mixed results. In these cases, personality traits that show positive associations with 

risky driving behaviour in some studies, show negative associations with risky driving 

behaviour in other studies. It is notable that whilst the majority of studies have established 

one or multiple of the Five-Factor Model personality traits to have a significant association 

to an outcome indicative of risky and illegal driving behaviour, there are also a number of 

studies that have not found any of the five personality traits to have a significant 

relationship with such behaviour. Reference is also provided to this research following 

discussion of each of the personality traits.     

2.7.2.1 Conscientiousness  

Conscientiousness is one of the Big-Five personality traits for which quite consistent results 

in relation to risky and illegal driving behaviour have been identified. Specifically, studies 

have most commonly found that drivers scoring lower on conscientiousness are more likely 

to display higher levels of reckless and careless driving behaviours (and conversely, lower 

levels of patient and careful driving) (Ben-Ari and Yehiel, 2012), higher levels of risky driving 

outcomes (defined as involvement in a road accident, receiving a ticket for a traffic offence 

and suspension of a drivers licence) (Chraif et al., 2016), speed whilst driving a motor vehicle 

(Hong & Paunonen, 2009; Linkov et al., 2019), drive in an unsafe manner (Riendeau et al., 

2018), self-report risky driving and violations (Šeibokaitė et al, 2014), self-report risky driving 

behaviour and acceptance of risky overtaking (Starkey & Isler, 2016) and display patterns of 

driving consistent with a risky and illegal style (Wang et al., 2018). Notably however, a study 

looking at distraction whilst driving (specifically the use of a mobile phone whilst operating a 

motor vehicle) found that amongst drivers aged 16-19 years, higher scores in 

conscientiousness were related to greater levels of mobile phone use whilst driving (Parr et 

al., 2016). This study is thus in contrast to the other studies highlighted above, where higher 

levels of conscientiousness are associated with safer and less risky patterns of driving 

behaviour.    

2.7.2.2 Extraversion 

Like conscientiousness, extraversion is another of the Big-Five personality traits for which 

consistent results have emerged in research that has sought to examine its association with 
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patterns of risky and illegal driving behaviour. Specifically, studies have tended to find that 

drivers scoring highly on extraversion are more likely to display higher levels of reckless and 

careless driving (Ben-Ari and Yehiel, 2012), higher levels of distraction whilst driving 

(amongst drivers aged 65+) (Parr et al., 2016), higher levels of unsafe driving (Riendeau et 

al., 2018) and higher levels of self-reported traffic violations (Šeibokaitė et al., 2014).   

2.7.2.3 Agreeableness 

In relation to the agreeableness factor, results have emerged to generally suggest that 

scoring highly on this personality trait is negatively associated with risky and illegal driving 

behaviour. This means that those scoring highly on agreeableness generally display safer 

patterns of driver behaviour, or alternatively those scoring low on agreeableness are more 

likely to display patterns of risky driving behaviour. Drivers scoring low on agreeableness 

have been reported to be more likely to display a reckless and careless style of driving 

behaviour (whilst those scoring highly on agreeableness were more likely to display a 

patient and careful driving style) (Ben-Ari and Yehiel, 2012), experience risky driving 

outcomes (road accidents, receive tickets for a traffic offences and suspension of a driver’s 

licence) (Chraif et al., 2016), speed (Hong & Paunonen, 2009), receive traffic violation 

notices (Šeibokaitė et al., 2014), self-report risky driving behaviour and acceptance of 

speeding and risky overtaking (Starkey & Isler, 2016), display hooning patterns of driving 

behaviour (Thake, Armstrong & Leal, 2011), drive drunk (Vollrath, Knoch & Cassano, 1999), 

display patterns of driving that are consistent with a risky style (Wang et al., 2018) and use a 

mobile phone whilst driving (Parr et al., 2016).         

2.7.2.4 Neuroticism 

When compared to conscientiousness and agreeableness in particular, the results on 

neuroticism are more mixed. Some studies have found that individuals scoring highly on 

neuroticism display lower levels of risky driving behaviour, including speeding (Hong & 

Paunonen, 2009) and self-reported risky driving behaviour (Starkey & Isler, 2016).  

Conversely, other studies have found that drivers scoring highly on neuroticism are at 

greater risk of displaying unsafe driving patterns in a simulator drive (Riendeau et al., 2018), 

driving in an illegal and risky manner (Zhang et al., 2018) and displaying negative patterns of 

driver behaviour (Shen et al., 2018).       
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2.7.2.5 Openness  

Openness is a trait where there is more limited evidence of relationships to risky driving 

behaviour. Using a 35-item driving survey, that captured information on aggressive driving, 

risky driving, crashes and crash related events, Dahlen and White (2006) found that scoring 

low on openness was associated with the performance of risky driving behaviours, which 

can include for example not wearing a seatbelt whilst driving and passing another vehicle 

unsafely. Similarly, Wang et al. (2018) found that openness was associated with displaying a 

risky style of driving, including the performance of illegal driving behaviours. Parr et al. 

(2016) found that amongst young drivers (aged 16-19 years), those scoring highly on 

openness reported greater levels of mobile phone use whilst driving. Additionally, a study 

by Sârbescu and Maricutoiu (2019) found an association between lower levels of openness 

and traffic violations.  

2.7.2.6 Non-significant relationships between personality and driver behaviour 

Whilst the discussion above indicates that there are significant relationships, either positive 

or negative, between the Big-Five personality traits and risky and illegal driving behaviours, 

it is important to note that not all personality indicators were identified as statistically 

significant, in relation to risky and illegal driving behaviour in all studies. Furthermore, there 

is a body of research literature that suggests that none of the Big-Five personality indicators 

have a significant relationship with risky and illegal driving behaviours. When placing all the 

Big-Five traits into a model controlling for other factors, a study by Sârbescu and Maricutoiu 

(2019) found no traits had a significant relationship with violations. Indeed, studies in the 

broad area of personality and driving have also found the same pattern of non-significant 

relationships between personality and self-reported involvement in a traffic accident (af 

Wåhlberg, Barraclough & Freeman, 2017) and accident risk (Tao, Zhang & Qu, 2017) for 

example. These studies thus suggest that personality may not actually influence driving 

behaviour or alternatively that personality may influence driving behaviour through other 

factors or processes. 

2.7.2.7 Other personality models and driver behaviour 

Whilst the section above has focussed on road safety research using the Big-Five model of 

personality, it is important to note that existing research in the road safety area has used 

other models of personality (e.g. Classen et al., 2011; Jonah, 1997; Perry & Baldwin, 2000; 
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Scott-Parker et al., 2012; Scott-Parker et al., 2013). However, as noted earlier in this 

chapter, the Big-Five model of personality is the most widely recognised model. Drawing 

upon this model meant the research had a strong foundation, given its wide use in many 

areas of scientific research.  

2.8 Combining perspectives to learn more about driver behaviour and deterrence 

This chapter has so far highlighted two separate approaches, beyond traffic infringements, 

that have been applied to understanding illegal driving behaviour – one relating to 

expanded models of deterrence, and the second relating to the personality traits that 

drivers possess. These approaches have had success in identifying factors that may underlie 

the performance of illegal driving behaviours or how such behaviours might be successfully 

deterred. 

A shortcoming of much of the research on deterrence that has seen it criticised by some 

scholars, is the general assumption that all offenders are the same, neglecting to take into 

account different offender typologies (Homel, 1988; Nagin & Paternoster, 1993). As Nagin 

and Paternoster (1993) indicated, there are two distinct theoretical perspectives that have 

been followed, in attempts to explain the performance of illegal behaviours. The first 

perspective is very much focussed upon the individual, and how their personal 

characteristics may be associated with offending (Nagin & Paternoster, 1993). 

Characterising drivers in terms of personality can perhaps fall into this category. 

Comparatively, the second perspective attempts to explain the performance of illegal 

behaviour in relation to factors that are in the immediate environment, in particular the 

situations that people experience at the time their choices are being made (Nagin & 

Paternoster, 1993). Perceptions towards potential deterrents, both legal and non-legal in 

nature can perhaps fall into this category (for example, feelings of support, or conversely, 

disapproval from peers to exceed the speed limit or drive after consuming alcohol). 

Recognising that there is more than one perspective that can enhance understandings of 

the performance of illegal behaviour, Nagin and Paternoster (1993) proposed that theories 

of crime and offending could be enhanced by combining these perspectives. 

Indeed, Montano and Kasprzyk (2008) argued that in order to develop effective 

interventions and policies to address problems and issues in society, it is essential that we 
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have a clear understanding and appreciation of the constructs that are the greatest 

predictors or contributors to an issue. Once we are aware of the constructs that are having 

the greatest influence, we can ensure that the interventions that are developed are 

targeted in areas that will have the greatest capacity to achieve change (Montano and 

Kasprzyk, 2008). In this process, we must also recognise that there is no single strategy that 

will be suitable for all circumstances (Montano and Kasprzyk, 2008). As Meier and Johnson 

(1977, p. 303) pointed out: 

‘It is essential that we explore new research directions that conceptually anchor the 

deterrent effect among other mechanisms of social control and empirically focus on 

the relevant population parameters of noncompliance and compliance’    

The literature in the area of road safety and deterrence has indeed taken a broader 

approach. In efforts to identify a range of constructs that may influence driver behaviour,  

theoretical perspectives have been combined. One approach has seen the combination of 

personality with attitudes and perceptions that drivers have towards illegal driving 

behaviour. Specifically, these studies have sought to examine whether personality has an 

influence on the attitudes and perceptions that drivers hold, which in turn has an influence 

on subsequent driving behaviour. It is this research which is considered within this final 

section of the current chapter – specifically how the relationship between personality and 

driver behaviour may operate.  

2.8.1 Existing research that has combined perspectives that may explain illegal driving 

behaviour 

In a study examining older road users in Italy, Lucidi et al., (2014) combined personality with 

an attitudes to road safety scale, to examine their influence on driving behaviour, through 

the use of the Driver Behaviour Questionnaire (DBQ), developed by Lawton et al. (1997). 

The study found that drivers who had higher anxiety scores and lower hostility and 

normlessness scores explained a relatively sizable proportion of the variance in attitudes. 

They also found that drivers who held positive attitudes in relation to safety on the roads, 

based on their responses to the attitudes scale, reported less traffic violations, lapses and 

errors on the DBQ. There were also direct relationships between some personality traits 

(hostility and excitement seeking) and lapses and errors (Lucidi et al., 2014).  
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Machin and Sankey (2008) also undertook a study that examined personality and 

perceptions in relation to driver behaviour, using data collected from young drivers aged 17-

20 years studying at a university in Queensland, Australia. The study found that in some 

instances, perceptions to risk mediated the relationship between personality and speeding 

behaviour (Machin and Sankey, 2008). This study therefore highlighted the value in 

considering multiple factors together, and the additional insights they can provide to 

understanding driver behaviour.  

Ulleberg and Rundmo (2003) examined how attitudes and risk perceptions may mediate the 

relationship between personality and speeding behaviour. This study also examined young 

drivers, and was conducted in Norway. Like Machin and Sankey (2008), Ulleberg and 

Rundmo (2003) also found that the effect of personality on driving behaviour was indirect, 

mediating through the attitudes that drivers expressed.   

The mediating influence of perceptions and attitudes between personality and driver 

behaviour has been identified in other studies too, focussed on very specific subsets of 

drivers, or in specific driving situations. For example, Mallia et al. (2015) specifically 

focussed on bus drivers. This study also found that relationships between personality and 

driver behaviour mediated through attitudes relating to traffic safety, which then went on 

to influence the performance of risky and illegal driving behaviours (Mallia et al., 2015). 

Similarly, Steinbakk et al. (2019) also examined the relationship between personality and 

driver behaviour, and the role that attitudes and risk perception may play in this 

relationship, focussing on speeding specifically in areas where there were road works. 

Whilst the approach they took was quite different, asking drivers to indicate the speed they 

would see as appropriate to drive at when presented with video footage of a road, they also 

found the relationship between personality and driver behaviour was mediated by 

attitudes, in this case, to speed (Steinbakk et al., 2019). 

2.9 Where are the gaps in expanded models of deterrence and personality literature 

in relation to driver behaviour? 

The literature examined in Sections 2.6 and 2.7 of this chapter highlighted that there are a 

number of other approaches, beyond legal sanctions, that have been used to consider 

patterns of driver behaviour and deterrence. It is evident that in addition to, or maybe even 

rather than legal sanctions, non-legal sanctions may affect driving behaviour. In addition,  
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driver personality may also have a significant influence on the driving patterns that drivers 

display. However, as Section 2.8 showed, there are several studies that have taken a step 

further, examining whether personality may influence the attitudes and perceptions that 

drivers have towards illegal driving behaviour, which in turn may influence driver behaviour. 

There are however two main points that can be made in relation to the methodological 

approaches taken by these studies that highlight further research may be beneficial. First, 

these studies did not use the popular Big Five Model of personality, for which the research 

was examined in Section 2.7. As noted, the Big Five is a widely used model of personality 

and its application in research alongside other factors would likely be able to provide 

valuable understandings. Second, the attitudes and perceptions factors that were 

considered were not as neatly grouped when compared to the research that examined 

perceptions to legal and non-legal sanctions, examined in Section 2.6.  

Despite these limitations, there was clear evidence of one key factor – when considering 

driver behaviour, and the factors that underlie the performance of risky, dangerous and 

illegal driving actions, it is important to examine potential relationships from a broad, 

multilayered approach. Indeed, this is consistent with McCrae and Costa’s (1995) suggestion 

that personality traits influence habits and attitudes, which in turn can influence the actions 

a person takes. A multilayered approach enables recognition that, despite there being 

evidence to suggest a direct relationship between personality and illegal driving behaviour, 

it may be rather the case that personality is acting through some other construct that has an 

even closer relationship to risky driving. Furthermore, a multilayered approach means that 

more detailed understandings of the way in which different personality types may interact 

with attitudes and perceptions towards potential deterrents can be understood. 

Despite expanded models of deterrence in road safety research growing in popularity over 

the last 50 years, much of this research has been undertaken in jurisdictions outside of 

Victoria, Australia. Furthermore, it is important to note that, irrespective of jurisdiction, 

perceptions towards different issues in society change overtime, including in relation to 

road safety (Kennedy, 2009a). As Kennedy (2009a) highlighted, these changes can impact 

the effectiveness of different sanctions. Changes in the economic climate, in community 

views and attitudes towards acceptable and unacceptable forms of behaviour and the level 

of respect that is directed towards those who have a responsibility to deliver sanctions can 
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all have an impact on how sanctions are perceived (Kennedy, 2009a). Therefore, continued 

research using expanded models of deterrence can provide understandings reflective of 

current circumstances.  

Study three of this PhD will seek to further enhance the expanded models of deterrence 

literature in four broad ways. First, the research seeks to provide understandings of a broad 

range of factors that may underlie illegal driving behaviour and deterrence in Victoria, 

Australia, given the lack of such research that has been undertaken in this jurisdiction. 

Second, the research uses the five-factor personality model, given its popularity as a 

measure of personality. Third, the research applies a conceptual model developed as part of 

this PhD, that examines the mediating influence that some of the legal and non-legal 

sanctions that were considered in the research reported in Table 2.2 may have between the 

five-factor personality traits and driver behaviour. As noted, the attitude and perceptions 

variables applied in the existing research that has combined perspectives (explored in 

Section 2.8) were quite different to those considered in the expanded models of deterrence 

research in Table 2.2. Using the legal and non-legal sanctions variables as mediators may 

enable new understandings of the relationship between personality and driver behaviour. 

Fourth, much of the research considered in Section 2.8 used the DBQ as the outcome 

variable, whereas the expanded models of deterrence research in Table 2.2 most commonly 

used either past or expected patterns of future driving behaviour. Study three therefore 

also uses expected future driving behaviour in the multilayered model developed for this 

study, to seek to build upon the expanded models of deterrence literature.  

2.10 Conclusion 

In summary, the research examined in this chapter has identified three key areas in 

particular, where further research is required, to enhance understandings of deterrence and 

illegal driving behaviour. Specifically, further research is needed to 1) examine how long, if 

at all, there is evidence of a deterring influence upon traffic offending following an 

infringement for a driving offence in Victoria, Australia; 2) examine the deterring influence 

of traffic infringements upon subsequent crash involvement in Victoria, Australia; and 3) 

examine a broader range of factors that may influence the performance of illegal driving 

behaviour in Victoria, Australia.  
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Together, addressing each of these aims has the potential to enhance understandings of 

driver behaviour and deterrence specifically in Victoria, Australia, but also contribute to the 

body of literature on deterrence for traffic offences more broadly, beyond the Victorian 

jurisdiction. The following chapter will provide details of the theoretical frameworks that 

were used to guide the research contained in this thesis. 
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Chapter Three: Theoretical frameworks for the thesis 

3.1 Introduction 

The overall aim of this PhD research was to understand factors that may achieve deterrence 

(or alternatively act against successful deterrence) from the performance of illegal driving 

behaviours. Three separate, but closely related research studies were undertaken, each with 

a set of aims and research questions to be addressed. To achieve the thesis aims, three 

conceptual and theoretical frameworks were utilised to guide the research. These 

frameworks were the Safe System Approach, Haddon’s Matrix and deterrence theory. These 

frameworks guided the research in different ways. First, the Safe System Approach and 

Haddon’s Matrix highlight that amongst other factors, humans play a role in the incidence of 

road trauma, and thus, research that investigates how this contribution might be most 

effectively addressed is important. Second, deterrence theory provides a theoretical 

perspective from which the contribution that human behaviour in road trauma can 

potentially be successfully addressed. The following sections outline each of these 

frameworks and provide further details of their significance to the current PhD research.  

3.2 Safe System Approach 

2011-2020 has officially been declared the Decade of Action for Road Safety (United Nations 

Road Safety Collaboration, 2010). The goals of the Decade of Action for Road Safety are to 

first stabilise the road toll across the globe, but then, more importantly, to promote efforts 

to reduce the number of fatalities that occur as a result of road trauma (United Nations 

Road Safety Collaboration, 2010). Activities that have and are taking place over the Decade 

of Action, both within individual countries and at a global level, are structured around five 

action pillars: 1) Road safety management; 2) Safer roads and mobility; 3) Safer vehicles; 4) 

Safer road users; and 5) Post-crash response. The Decade of Action for Road Safety is built 

around the Safe System Approach, and provides guidance to countries all around the world 

in developing their respective road safety strategies.  

A number of countries, including Australia (Australian Transport Council, 2011), and the 

states and territories within Australia, have adopted the Safe System Approach to underpin 

their road safety strategies. These include the Australian Capital Territory (ACT Government 

Justice and Community Safety Directorate, 2011), New South Wales (Transport for New 
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South Wales, 2012), the Northern Territory (Northern Territory Government Department of 

Infrastructure, Planning and Logistics, 2018), Queensland (Queensland Government 

Department of Transport and Main Roads, 2015), South Australia (Government of South 

Australia Department of Planning, Transport and Infrastructure, 2018), Tasmania 

(Tasmanian Government Department of State Growth, 2016), Western Australia 

(Government of Western Australia Road Safety Commission, 2009) and Victoria (Transport 

Accident Commission et al., 2016). Victoria is the state for which this research is of 

particular significance.  

The Safe System Approach aims to create a safe road system for all users, and move 

towards zero fatalities and serious injuries as a result of crashes. The approach emphasises 

the importance of a road system that recognises humans make mistakes, but that these 

mistakes should not mean serious injuries and fatalities are to be accepted (United Nations 

Road Safety Collaboration, 2010). In seeking to achieve the goals of the Safe System 

Approach, road safety is promoted as a shared responsibility, with many different 

individuals and groups having a role to play in reducing road trauma (Organisation for 

Economic Co-operation and Development, 2008; United Nations Road Safety Collaboration, 

2010). Whereas in the past, the responsibility was placed upon individual road users to 

behave in a manner that promoted road safety, the Safe System Approach has contributed 

to a shift in thinking (Organisation for Economic Co-operation and Development, 2008). 

Individuals in positions of professional responsibility, such as those designing roads and 

vehicles, enforcing road rules and making decisions in relation to effective interventions 

now have a greater role to play in enhancing road safety (United Nations Road Safety 

Collaboration, 2010).  

Despite this shift, the responsibilities that road users have in creating a safe road 

transportation system are still an integral part of the Safe System Approach. Indeed, four 

key elements of a safe road system are highlighted in the approach: safe roads, safe speed, 

safe vehicles and safe people. Key aspects of each of these four elements of the safe system 

approach are summarised below.  

Safe Roads: This element of the Safe System Approach recognises that infrastructure plays 

an integral role in helping to prevent crashes from occurring and in cases where a crash 

does occur, has the potential to reduce the severity of the injuries sustained. Design and 
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construction of safe roads is at the core of this element. This can include installing barriers, 

divided roads, sealed shoulders, rumble strips and traffic calming treatments (Australian 

Transport Council, 2011).    

Safe Speeds: This element of the Safe System Approach recognises the importance of 

setting speed limits that are appropriate for the road on which they are designated. This 

element also recognises the need for drivers to travel within the speed limit, or at a speed 

that is appropriate for the conditions. Safe speeds have an important role to play in 

reducing the forces that people are subject to in the event of a crash, subsequently having 

the potential to reduce the risk of injuries (Australian Transport Council, 2011).    

Safe Vehicles: This element of the Safe System Approach recognises the role that vehicles 

equipped with safety features can achieve in reducing serious injuries and fatalities. 

Features available in vehicles to promote safety have increased substantially overtime. 

Technologies such as anti-lock braking systems, electronic stability control, auto-emergency 

braking systems, lane departure warning or lane keep assist systems, and blind spot 

monitoring systems all have the potential to prevent crashes from occurring. In the event a 

crash does occur, vehicles equipped with airbags and structures that are able to absorb the 

forces of collisions provide protection for vehicle occupants. Recognising the benefit of 

these safety features, the Safe System Approach seeks to promote and in some cases, 

mandates their integration into the vehicle fleet (Australian Transport Council, 2011).   

Safe People: This element of the Safe System Approach recognises the important role that 

all road users have in using the roads in a responsible and safe manner. Whilst this can 

include driving appropriately for the road conditions, weather conditions, traffic conditions 

and in accordance with one’s personal capabilities and the capabilities of the vehicle they 

are operating, it also includes abiding by the road laws. By encouraging everyone to comply 

with the rules, through education, enforcement and the use of penalties, the aim is to 

reduce the number of people that make mistakes on the roads that would have been 

preventable, had they been driving in a manner consistent with the road rules that operate. 

This in turn has the potential to reduce the number of serious injuries and fatalities that 

occur on the roads (Australian Transport Council, 2011).  
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All elements of the Safe System Approach are essential in achieving safety across the road 

network. Unfortunately, the performance of illegal driving behaviours poses a significant 

barrier to achieving success in relation to the ‘Safe People’ element. As indicated above, this 

element of the Safe System Approach recognises the instrumental role that road users have 

in behaving in an appropriate manner when they are using the road network, to ensure 

safety for both themselves and other road users. This element also highlights the 

importance of having well developed education initiatives, appropriate enforcement 

practices and adequate penalties for illegal driving behaviours - all factors that may 

contribute towards achieving a safe road system. The element of ‘Safe Speeds’ also 

promotes the importance of using the roads in an appropriate, and indeed legal manner. 

One component of the ‘Safe Speeds’ element is also relevant to illegal driving behaviour, 

given as indicated above there is reliance on drivers obeying the speed limit as another step 

to achieving safety on the roads.  

Recognising the effect that illegal driving behaviours have on the road toll, and working 

within the Safe System Approach, the current Road Safety Strategy that operates in 

Australia contains a number of directions that specifically seek to prevent the performance 

of illegal driving behaviours on the roads, and in turn create safer road networks (Australian 

Transport Council, 2011). The goals to achieve by the end of the current strategy, concluding 

in 2020, that relate directly to illegal driving behaviour on the roads are (Australian 

Transport Council, 2011): 

‘Elimination of driving while impaired by alcohol or drugs as significant contributors 

to road trauma’ (pg. 91) 

‘Elimination of illegal mobile phone use while driving’ (pg. 91) 

‘A substantial reduction in the rate of those driving without a licence’ (pg. 91) 

‘All vehicle occupants are effectively restrained’ (pg. 91) 

Importantly, the current Australian Road Safety Strategy emphasises the value of ongoing 

research in informing the continued development of effective actions that promote safety 

on the roads (Australian Transport Council, 2011). Recognising this, the research in this 

thesis is aligned with the Australian Road Safety Strategy, and specifically addresses the 
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‘Safe People’ element of the Safe System Approach, as well as parts of the ‘Safe Speeds’ 

element. This highlights that the research in this thesis is timely and significant.  

3.3 The Haddon Matrix 

The Safe System Approach has its foundation in the work of William Haddon Junior, who 

developed a matrix that has come to be known as the ‘Haddon Matrix’ (Haddon, 1972). The 

Haddon Matrix provides an approach to conceptualising risk factors for crashes. The Haddon 

Matrix suggests that risk factors exist before a crash, during a crash and following a crash, 

within environmental, vehicle and person domains (Haddon, 1972, 1980). Haddon’s 

approach allows for the development of countermeasures based on each of these domains, 

that can prevent a crash occurring, prevent or reduce the severity of injuries if a crash does 

occur, and finally, ensure that the systems in place to respond after crashes are such that 

the most optimal outcomes possible can be achieved (Haddon, 1972, 1980). An image to 

provide a visual depiction of Haddon’s Matrix is provided in Figure 3.1. 

The performance of risky and illegal driving behaviours as a risk factor for crashes can be 

placed at the pre-crash stage of Haddon’s matrix, and relates to person factors. In his 

approach, Haddon (1972) highlighted the importance of countermeasures at the crash and 

post-crash stage, given their strength in improving the outcomes of crashes, rather than 

relying on humans to regulate their own behaviour in the pre-crash phase. This certainly 

does not mean that research focussed on human behaviour, as means of preventing 

crashes, is not timely and worthwhile. Notably, it was not Haddon’s aim to suggest that 

human behaviour should be discounted from examinations of the best strategies to achieve 

safety on the roads. Rather, he recommended a holistic strategy should be implemented, 

ensuring countermeasures are used from each of the pre-crash, crash and post-crash phases 

(Haddon, 1975). 
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Figure 3.1 Image of Haddon's Matrix 1 

 

 

 
1 Reprinted from the World Health Organization Road Traffic Injury Prevention Training Manual, Mohan, D., Tiwari, G., Khayesi, M., & Muyia Nafukho, F., page 24., 
Copyright (2006). https://apps.who.int/iris/bitstream/handle/10665/43271/9241546751_eng.pdf?sequence=1&isAllowed=y 
This Haddon Matrix was developed by the above-mentioned authors, based upon content in: Haddon Jr, W. (1980). Advances in the epidemiology of injuries as a basis for 
public policy. Public Health Report, 95, 411-421.    

https://apps.who.int/iris/bitstream/handle/10665/43271/9241546751_eng.pdf?sequence=1&isAllowed=y
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Mohan et al., (2006) applied Haddon’s Matrix (Figure 3.1), highlighting risk factors and 

countermeasures that can operate at the pre-crash, crash and post-crash phases, relating to 

the environment, vehicle and person. When thinking about the pre-crash stage, more 

specifically crash prevention, and how people might play a role here, they identified 

information, attitudes, impairment and police enforcement as central factors (Mohan et al., 

2006). The inclusion of ‘police enforcement’ as a countermeasure in the application of 

Haddon’s Matrix by Mohan et al (2006) also promotes the importance of individuals in 

positions of responsibility having an important role in working towards crash prevention. 

In particular, attitudes and police enforcement as deterrents of the performance of illegal 

driving behaviour are addressed in the research in this thesis. In studies one and two, the 

influence of traffic infringements (an important component of police enforcement) in 

changing subsequent driving behaviour is explored. In study three, perceptions towards 

factors that may deter the performance of illegal driving behaviours (which may be closely 

related to a driver’s attitudes) are explored.  

3.4 Deterrence Theory 

Deterrence theory complements both the Safe System Approach and Haddon’s Matrix, and 

provided the overarching theoretical framework that guided the research presented in this 

thesis.  

Deterrence theory is based upon the premise that individuals in our society undertake a 

rational and calculated decision-making process prior to performing a behaviour, weighing 

up the costs and benefits of obeying or not obeying the law (Hucklesby, 2004; Kennedy, 

2009b; Muncie, 2004). In order to be deterred from performing an action, an individual 

must come to the conclusion that the potential costs they will experience should they be 

apprehended and receive a legal sanction, will outweigh the benefits they will experience 

from performing the action (Hucklesby, 2004; Kennedy, 2009b; McLaughlin, 2006).  

Deterrence has a long history in the criminological literature, and the way in which we 

understand deterrence today can be traced back to a number of key early thinkers in the 

area – namely Thomas Hobbes, Cesare Beccaria and Jeremy Bentham (Brown, Finn-Aage & 

Geis, 2015). Their work is central to the three characteristics of effective deterrence – these 

being that penalties need to be certain, swift and severe (Paternoster & Bachman, 2012). 
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Each of these characteristics of effective deterrence is briefly described below, and placed in 

the context of illegal driving behaviour.  

3.4.1 Characteristics of effective deterrence 

The first characteristic of effective deterrence is that of certainty. When an illegal act is 

performed, punishment for the act should follow. Thus, for individuals to be deterred from 

performing an illegal behaviour, they must have a reasonably high belief that they risk being 

apprehended and punished if they do perform the behaviour (Akers & Sellers, 2004). For 

people to be deterred from performing an illegal driving behaviour, they must be of the 

belief that there is a high risk of being apprehended by police, or captured by a road safety 

camera.  

The second characteristic of effective deterrence is that of severity. For a penalty to 

effectively deter the performance of an illegal behaviour, it must be severe enough such 

that a person reaches the conclusion they are likely to experience greater costs than 

benefits (Akers & Sellers, 2004). This means that a penalty that is not severe enough has 

little chance of deterring the performance of the behaviour that it is designed to address. 

The severity of penalties must also be appropriate for the offence (Akers & Sellers, 2004). 

Thus, for less serious offences, the penalty should also be less severe. Comparatively, for 

more serious offences, the penalties should be more severe. For people to be deterred from 

performing illegal driving behaviours, they must view the infringement they would receive 

as severe. This may include a monetary fine that is large enough to result in financial 

disadvantage to an individual, or alternatively, enough demerit points to make an individual 

feel concern about potential consequences for remaining licensed into the future. 

Furthermore, as some driving offences are more serious than others (for example, speeding 

at 25km/h above the speed limit compared to speeding at 10km/h above the speed limit), 

the severity of sanctions imposed must reflect the higher level of seriousness of the higher 

speeding category.  

The third and final characteristic of effective deterrence is that of swiftness. For a penalty to 

effectively deter the performance of a behaviour, it must come quickly after the offence is 

performed, such that an individual develops an association between the punishment 

received and the action performed (Akers & Sellers, 2004). Thus, for an individual to be 
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deterred from performing a particular action, they must have a reasonable belief that they 

can expect to be punished within a short space of time and face the consequences of their 

actions quickly. For people to be successfully deterred from performing illegal driving 

behaviours, they must have a reasonable belief that they will receive a penalty soon after. 

This could include, for example, receiving a penalty notice soon after performing a 

behaviour that requires them to pay a monetary fine and also places demerit points on their 

licence. There can, however, be delays, that differ by offence type. For example, a speeding 

driver may receive an on-the-spot fine if apprehended by police, or a fine sent in the mail if 

they are captured by a fixed or mobile speed camera. The different modes of apprehension 

thus impact the swiftness with which a sanction is received, and subsequently may 

potentially impact its effectiveness in achieving deterrence.      

3.4.2 Types of deterrence 

The concept of deterrence can be separated into two broad types – general deterrence and 

specific deterrence (McLaughlin, 2006; Muncie, 2004). These two types of deterrence 

recognise that, depending on patterns of offending in the past, enforcement impacts 

individuals in different ways.  

General deterrence refers to the way in which the operation of enforcement and legal 

sanctions can result in members of society in general refraining from the performance of 

illegal behaviours. General deterrence can occur through a person being aware that they 

may be apprehended and that sanctions exist. People must be aware that if they perform an 

illegal behaviour, they are at risk of being punished for their actions. This awareness would 

hopefully see them change their intentions to commit an offence. General deterrence can 

emerge through observing police out in public spaces enforcing laws and regulations, 

observing other individuals receiving sanctions for illegal behaviours, or through seeing 

campaigns that create awareness of the potential legal consequences (McLaughlin, 2006; 

Muncie, 2004).  

Applying general deterrence in the road safety and driver behaviour context, a person who 

observes police out on the roads undertaking highway patrols, or performing duties such as 

random breath testing, roadside drug testing and monitoring speeds of vehicles, may be 
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deterred from performing illegal driving behaviours, out of concern or fear of being 

apprehended.  

Furthermore, drivers who view other road users, family or friends being apprehended and 

sanctioned for illegal driving behaviours may be deterred from performing the behaviour 

themselves. Media campaigns, such as those run by the Transport Accident Commission 

(TAC), which promotes road safety in Victoria, may also have a general deterring effect. 

These advertisements highlight the consequences a person may experience if they engage in 

illegal driving behaviours (Transport Accident Commission, 2020b).  

In comparison, specific deterrence refers to the way in which directly receiving a legal 

sanction for the performance of an illegal behaviour can result in an individual refraining 

from further performance of offending behaviour. This may occur as a result of a person 

fearing they will be apprehended and punished again if they perform the behaviour in the 

future, as well as recognising the punishment had a negative impact upon them, and 

therefore they wish to avoid receiving further punishments (McLaughlin, 2006; Muncie, 

2004).  

In the area of road safety and driver behaviour, specific deterrence may occur, for example, 

after a person receives a traffic infringement for performing a behaviour such as speeding, 

failing to stop at a red light or using a mobile phone whilst driving. If receiving punishments 

for these behaviours has the desired deterring effect, the individual will change their driving 

behaviour, to ensure they do not subject themselves to further punishments again in the 

future.   

3.5 Conceptual model for the research 

A conceptual model for the thesis was developed, taking into account the role that ‘safe 

people’ play, in the Safe System Approach, the importance of road user behaviour in the 

pre-crash stage of Haddon’s Matrix, in addition to deterrence theory (Figure 3.2). It was 

hypothesised that relationships exist between illegal driving behaviour, deterrence, 

infringements and crashes. Two of these relationships were explored in the research in this 

thesis. These relationships are indicated by the blue arrows.   

First, a relationship exists between illegal driving behaviour and infringements (Figure 3.2). 

This is already well established, given that for a driver to receive a traffic infringement, an 
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illegal driving behaviour must have been performed. Furthermore, the model also proposes 

that the relationship between illegal driving behaviour and infringements operates in the 

opposite direction, and that deterrence may impact this relationship. The deterring 

influence of infringements on illegal driving behaviour, is addressed in studies one and 

three.  

Second, it is proposed that a relationship exists between illegal driving behaviour and 

crashes (Figure 3.2). Thus, the conceptual model draws relationships between infringements 

and deterring illegal driving behaviour, and illegal driving behaviour and crashes. It is this 

relationship, specifically that infringements may deter illegal driving behaviour, and 

subsequently reduce crash risk, that is assessed in study two.  

 

Figure 3.2 Conceptual model showing relationships between illegal driving behaviour, infringements, 
deterrence and crashes  
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Finally, there may be a relationship between crashes and illegal driving behaviour. 

Specifically, after involvement in a crash, it is possible that some drivers may change their 

driving behaviour in response to this experience. It is also possible some drivers may not be 

deterred by this experience, and will continue to drive in a manner that places them at 

further risk. This pathway is also indicated in Figure 3.2. Exploration of this relationship was 

beyond the scope and aims of this thesis. The relationship is included in Figure 3.2 to ensure 

a complete picture of the various interactions that may occur between illegal driving 

behaviour, deterrence, infringements and crashes.    

3.6 Expanded model of deterrence 

Whilst the theoretical model outlined above and provided in Figure 3.2 guided the research 

overall, study three of this PhD sought to examine more complex relationships that included 

personality, legal and non-legal sanctions. This study was therefore also guided by a more 

detailed conceptual model (Figure 3.3). Based upon the review of the literature in chapter 

two, the model proposed a number of relationships that exist between personality, 

perceptions towards potential deterring factors and expectations to perform an illegal 

driving behaviour (i.e. drivers believe they will perform an illegal driving behaviour in the 

following twelve months). The following pathways listed below are proposed in the model in 

Figure 3.3. It is important to note that while each construct in the model was considered 

independently, it should not be taken from this that each acts independently. For example, 

it is possible that perceptions of guilt and shame are closely related to perceptions of social 

norms and disapprovals. It is also possible that perceptions of these two factors emerge by 

reason of enforcement and knowing the behaviours are illegal.   

1) Influence of personality on:  

a. expectations to perform illegal driving behaviour/s 

b. perceptions of enforcement 

c. perceptions of crash risk 

d. perceptions of social norms and disapproval 

e. perceptions of negative personal and emotional affect 

2) Influence of perceptions of:  

a. enforcement on expectations to perform illegal driving behaviour/s 

b. crash risk on expectations to perform illegal driving behaviour/s  
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c. social norms and disapproval on expectations to perform illegal driving 

behaviour/s 

d. negative personal and emotional affect on expectations to perform illegal 

driving behaviour/s 

3) Mediating influence of perceptions of:  

a. enforcement, between personality and expectations to perform illegal driving 

behaviour/s 

b. crash risk, between personality and expectations to perform illegal driving 

behaviour/s 

c. social norms and disapproval, between personality and expectations to 

perform illegal driving behaviour/s 

d. negative personal/emotional affect, between personality and expectations to 

perform illegal driving behaviour/s 

Expectations of the performance of illegal driving behaviours used to examine the model 

were: 

1) Driving with a Blood Alcohol Concentration (BAC) above the legal limit 

2) Driving after using an illicit drug/s 

3) Speeding – including differing levels of speeding severity:  

a) Driving at up to 10km/h above the speed limit; and  

b) Driving at more than 10km/h above the speed limit 

4) Using a handheld mobile phone whilst driving 

5) Failing to stop at a red light 



79 
 

 

Figure 3.3 Conceptual model for examination in study three showing pathways that may exist between 
personality, perceptions of potential deterrents and behavioural expectations 

3.6.1 Details of each construct in the theoretical model 

3.6.1.1 Personality 

As indicated in chapter two, research has found evidence to suggest that a person’s 

personality influences their driving behaviour. Furthermore, there is evidence that the 

relationship between personality and driver behaviour may interact with other factors to 

influence driving behaviour. 

The Five Factor model of personality was therefore included in the conceptual model to 

understand drivers on the five personality traits of: 1) conscientiousness; 2) extraversion; 3) 

agreeableness; 4) neuroticism; and 5) openness (e.g. Digman, 1990; Goldberg, 1993; John, 

Naumann & Soto, 2008; John and Srivastava, 1999; McCrae & John, 1992).  
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3.6.1.2 Perceptions of enforcement 

This construct was included in the model to understand deterrence from a classical 

perspective, that is, based on legal sanctions. As Kennedy (2009a) noted, it is not necessarily 

the actual penalties that have a deterring effect, but rather the perceptions that people 

have, including what they believe could happen to them if they were to engage in a criminal 

act. This construct was therefore interested in understanding the perceptions drivers had 

towards the certainty and severity of legal sanctions.  

3.6.1.3 Perceptions of crash risk 

Many road safety campaigns, including those developed by the TAC, take an approach of 

highlighting the potential consequences that can occur when drivers engage in illegal driving 

behaviours. An approach taken in some campaigns is to show crashes that lead to road 

users being seriously injured or killed as a result of speeding, driving after drinking alcohol, 

or using illicit drugs (Transport Accident Commission, 2020b). Thus, given this is a strategy 

used by road safety agencies to encourage safe driving behaviour, this construct was 

therefore included in the model to understand the perceptions that drivers have in relation 

to crash risk if they engage in illegal driving behaviours.  

3.6.1.4 Perceptions of social norms and disapproval 

Humans place great value on social relationships and connections (e.g. Cacioppo & Patrick, 

2008). The need for social connection exerts great influence upon patterns of behaviour 

(e.g. Walton et al., 2012). Thus, patterns of behaviour are often reflective of the perceptions 

a person has of how others think they should behave (e.g. Ajzen, 2011; Moan & Rise, 2011; 

Vereeck & Vrolix, 2007).  

Moral beliefs are also associated with patterns of behaviour (e.g. Bradford et al., 2015; 

Silberman, 1976), with a person likely to avoid performing a behaviour that goes against 

their moral values (e.g. Jackson et al., 2012; Tyler, 2006; Van Damme & Pauwels, 2016) or 

that they see as wrong (e.g. Foglia, 1997; Paternoster & Simpson, 1996). The moral values a 

person holds are also guided by society, including feeling a sense of loyalty and obligation 

(e.g. Wheeler, McGrath & Haslam, 2019). Alternatively, a person may perform a behaviour 

because they get a sense of enjoyment and satisfaction out of that behaviour, and do not 

feel that its performance is morally wrong (Tyler, 2003).    
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It has been suggested that social sanctioning is the most significant form of sanctioning for 

illegal behaviour (Gottfredson & Hirschi, 1990). As indicated in the review of the literature, 

social factors have been found to exert significant influence over driver behaviour. This 

construct was therefore included in the model to understand the perceptions that drivers 

have in relation to the social consequences of illegal driving behaviour.  

3.6.1.5 Perceptions of negative personal and emotional affect 

Research has found that anticipation of feeling negative emotions can play a role in an 

individuals’ decision to engage in illegal behaviour, across a range of different offences and 

offender groups (e.g. Sandberg & Conner, 2008; Svensson, Pauwels & Weerman, 2017; 

Wang & McClung, 2012). Existing road safety research has used negative emotions including 

shame (e.g. Freeman, Liossis & David, 2006; Sherman, Strang & Woods, 2000) and guilt (e.g. 

Grasmick & Bursik, 1990; Freeman et al., 2006). Furthermore, Braithwaite (1989) proposed 

the theory of reintegrative shaming as a way to achieve deterrence and lower crime rates. 

This construct was therefore included in the model to understand whether individuals 

believe illegal driving behaviours can have personal and emotional consequences.   

3.6.1.6 Expectations to perform the illegal driving behaviours of interest 

Expectations to perform each of the illegal driving behaviours listed earlier in this section 

was the outcome of interest in the conceptual model. Whilst previous criminal behaviour is 

considered to be a strong predictor of future criminal behaviour (Gottfredson & Hirschi, 

1986; Nagin & Paternoster, 1991), a decision was made not to use this indicator as the 

outcome in the current study.  

The perceptions a person has in relation to potential deterrents are not stable (Grasmick & 

Bursik, 1990; Minor & Harry, 1982; Paternoster et al., 1983a; Saltzman et al., 1982). Given 

the fluidity of perceptions, if drivers had been asked about their past patterns of behaviour, 

it would not have been possible to establish the nature of their perceptions towards the 

four deterring factors at the point of the previous offending behaviour. This would have 

made it difficult to draw any meaningful connections between the perceptions factors and 

the outcome variable.  

As Greenberg (1981) and Paternoster et al. (1983b) indicated, the perceptions that a person 

has towards factors associated with illegal behaviour may be a consequence of their past 
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behaviour. Indeed, when considering drivers’ perceptions in relation to driving behaviour, 

these perceptions may have altered following previous experiences of receiving an 

infringement, being involved in a crash, experiencing approval or disapproval from friends 

or family members and experiencing positive or negative emotions following performance 

of an illegal driving behaviour.  

Intentions to perform a behaviour have been promoted as a good indicator of the actual 

patterns of behaviour a person will display and have been used successfully in existing 

research in the deterrence area, across a range of offence types (e.g. Ajzen, 2005; Bachman, 

Paternoster & Ward, 1992; Nagin & Paternoster, 1994). The suitability of using expectations 

of future patterns of behaviour was further supported by a longitudinal study undertaken by 

Green (1989), who collected data on two drink driving outcomes: 1) estimates of future 

drink driving behaviour and; 2) actual drink driving behaviour measured at follow-up. He 

found that the legal and non-legal sanctions predicting both outcomes were consistent, 

providing support for cross-sectional research that uses predicted future behaviour as a 

reliable substitute for actual future behaviour. Furthermore, two wave longitudinal study 

data became a popular approach to undertaking perceptual deterrence research, however 

Lundman (1986) argued that cross-sectional designs, where perceptions and future 

behavioural information are collected at one point in time can provide high-quality data, 

without the additional barriers that longitudinal research brings. This further supports the 

use of future behaviour as an appropriate outcome variable. 

In the current study, the outcome variable was framed as an expectation rather than an 

intention, given illegal driving behaviour is not necessarily a planned and premeditated 

behaviour. For example, an individual may not plan to use a mobile phone whilst driving; 

however, if a text message or call is received during a journey, they may find it difficult to 

resist the urge to engage with the person sending the text or making the call. Thus, by using 

expectations, rather than intentions, the aim was to capture drivers’ acceptability toward 

each illegal driving behaviour, and beliefs they have regarding each as a type of behaviour 

they may perform.   

3.6.1.7 Conclusions on the expanded theoretical model 

This section has provided a brief description of each construct included in the conceptual 

model shown in Figure 3.3. Whilst the developed model provides a variety of constructs, it 
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should not be taken to suggest this model represents a complete conceptualisation of 

deterrence. Indeed, other models in the existing body of research, such as Stafford and 

Warr’s (1993) reconceptualization of deterrence theory and Homel’s (1998) model to 

examine drink driving, have sought to consider a different range of factors. The model 

described in this chapter therefore presents another perspective from which deterrence can 

be considered. Furthermore, the use of the word ‘expanded’ should not be considered to be 

suggestive of an attempt to expand the widely accepted classical deterrence theory 

(described in section 3.4). The term ‘expanded’ rather should be taken to mean that the 

model is seeking to consider a broad range of factors that have the potential to deter illegal 

driving behaviour. 

Finally, as noted, this model was examined in study three. Methodological details on how 

each construct was measured are provided in chapter eight, which is the methods chapter 

for study three.  

3.7 Conclusion 

This chapter has provided an overview of the theoretical frameworks that guided the 

research, including the Safe System Approach, Haddon’s Matrix and deterrence theory. 

Furthermore, the chapter has introduced two conceptual models – one that guided all three 

studies broadly, and one that provided specific guidance to study three. The link between 

the current research and the Safe System Approach highlights the potential this PhD has in 

making a valid contribution towards achievement of the goals of the many jurisdictional 

road safety strategies, particularly in Victoria, Australia, and subsequently enhancing safety 

for road users. The thesis now moves to a discussion of one of the sources of data used to 

undertake the research, this being VicRoads administrative data.  
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Chapter Four: The use of administrative data in road safety research  

As indicated in the introduction to this thesis, studies one and two used administrative data 

to examine the deterring influence of traffic infringements. The aim of this chapter is to 

provide a critical overview of the use of administrative data in research, and highlight how 

the administrative data sets used (the VicRoads licensing, infringements and crash data sets) 

were suitable for the conduct of these studies. The chapter begins with providing a detailed 

definition of what is meant by the term ‘administrative data’. Second, the chapter describes 

the VicRoads data sets that were used in studies one and two, including the variables that 

are contained in these data sets. Third, the strengths and weaknesses of using 

administrative data in research are presented. Each of these strengths and weaknesses are 

then considered in the context of the VicRoads data sources.  

4.1 What is administrative data?  

Administrative data can be described, most simply as data that is collected as part of the 

day-to-day, routine operation of organisations, in order to carry out their administrative 

responsibilities (e.g. Dalla Valle & Kenett, 2015; Evans et al., 2010; Hashimoto et al., 2014; 

Jones & Elias, 2006; Pawlson, Scholle, & Powers, 2007). Whilst not exclusively, 

administrative data sets often hold data that is collected by government organisations (e.g. 

Cole, Friedlander, & Trinh, 2018). 

Administrative data sets usually contain a wide array of information. The variables held in 

these data sets are guided by the purpose for which an organisation holds the data. 

Variables can include personal information on an individual, such as gender, date of birth 

and residential address, as well as information on any relevant processes and procedures 

carried out by an organisation relating to this individual. These variables may include, for 

example, a record of all services provided, payments received, and dates for which follow-

up is required, if applicable (e.g. Connelly et al., 2016).  

Administrative data sets are not generally collected for the purpose of undertaking research 

(e.g. Connelly et al., 2016; Evans et al., 2010; Jones & Elias, 2006; Langan et al., 2013; van 

Walraven & Austin, 2012). This does not mean they cannot provide a reliable source of data 

for undertaking research. The use of administrative data sources in research can be 
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described as secondary use of data. This involves using data collected for a purpose other 

than the current research project being conducted (e.g. Smith et al., 2011; Trinh, 2018). A 

vast number of research studies have successfully used administrative data – proving such 

data sources to be a viable option for undertaking research.  

4.2 VicRoads data  

As noted, both studies one and two of this thesis used administrative data from VicRoads. 

This section provides details on the data sets used to conduct the research.  

4.2.1 Driver Licensing System (DLS) 

The DLS contains detailed information on all drivers who hold, or who have ever held, a 

driver’s licence in the state of Victoria. Variables include demographic information, such as a 

driver’s date of birth, gender, residential address, and date of death, where applicable.  

The DLS also contains variables that relate to all licensing events experienced by a driver. 

These include the date a driver first obtained a Victorian learner’s permit, probationary 

licence, or full licence; each date they have renewed their driver’s licence; and any dates, if 

applicable, where their licence has been suspended, cancelled, expired, surrendered or void. 

Information is also contained in the data set on whether a driver has ever held an interstate 

or overseas licence and transferred this licence to a Victorian licence, and if so, the date at 

which this licence transfer occurred. 

Also contained in the DLS is a record of all traffic infringements licensed drivers have 

received in Victoria. Data held on traffic infringements includes the type of offence, the date 

of the offence, and the number of demerit points issued for the offence. 

Each of the variables contained in the DLS are recorded for VicRoads to carry out their role 

of administering the driver licensing system in Victoria. They also, however, provide a rich 

and valuable set of data for undertaking research on the influence of infringements for 

traffic offences on subsequent driver behaviour. Thus, both studies one and two of this 

thesis made use of the DLS in answering the key research questions. 

4.2.2 Road Crash Information System (RCIS) 

Data contained in the RCIS are collected by Victoria Police and then provided to VicRoads. 

The data set contains information on police reportable crashes that occurred in Victoria, 
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Australia. Police reportable crashes are those which have resulted in an injury or fatality to 

at least one person. 

Variables contained in the RCIS provide information on the circumstances surrounding the 

crash, including the date, time, location, weather conditions, road and lighting conditions, 

and the crash type.  

The RCIS also contains information on all people involved in the crash, including drivers, 

passengers, cyclists and pedestrians. Variables relating to each individual involved include 

their age, gender and severity of any injuries they received.  

Finally, the RCIS contains information on all vehicles involved in the crash. This includes the 

vehicle type, make and model, damage the vehicle sustained, and whether the vehicle had 

to be towed.  

Licence details of drivers involved in crashes are also contained in the RCIS. This enabled 

linking RCIS data with DLS data. Just as the DLS provided a rich data source for undertaking 

research on the deterring influence of traffic infringements, through linking the RCIS with 

the DLS, a valuable data set emerged that was suitable to examine the influence that 

infringements have in relation to subsequent crash involvement. Thus, study two 

additionally made use of the RCIS in answering the key research questions. 

4.3 Strengths and limitations of using administrative data sets in research 

There is a substantial body of literature that has examined the strengths and limitations of 

using administrative data in research. It is notable that much of this literature is in the area 

of health care and provision of health services. All administrative data sets are different, 

given each is held to serve a specific administrative purpose. This means that a strength or 

limitation of one administrative data set may not apply to another data set. There are, 

however, characteristics that are common to most administrative data sets. This means that 

irrespective of the type of information they contain and the purpose for which an 

organisation has developed them, the same strengths and limitations will apply. Some of 

the strengths and limitations of using administrative data sets in research are outlined 

below. Reference is also made to the VicRoads administrative data sources, to highlight 

their suitability in undertaking research and more specifically, studies one and two of this 

thesis.  
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4.3.1 Strengths of using administrative data sources in research  

The successful use of administrative data sets in existing research has highlighted these 

sources of data to be a highly valuable resource. Strengths of administrative data sets 

include:  

• Avoiding the need for a researcher to collect new data 

• Often contain a large number of individual records  

• Their potential to be linked with other data sets to increase the range of information 

available for analysis  

• Their often high levels of accuracy (and relative absence of reporting bias) 

• They often provide longitudinal information  

This is by no means an exhaustive list of all the benefits that a researcher can expect to 

experience when they make a decision to use administrative data in research. They are 

rather the common strengths that have emerged in the literature. Details of each strength is 

provided below.    

4.3.1.1 Avoid the need for a researcher to undertake a process of data collection 

The collection of primary data, through methods such as interviews and surveys can be 

costly, not only financially, but also in terms of time (e.g. Drake & Jonson-Reid, 1999; Fulton-

Kehoe et al., 2007). Thus, perhaps one of the most advantageous aspects of using 

administrative data in research is that the lengthy and often costly process of data collection 

is avoided (e.g. Cole et al., 2018; Riley, 2009; Smith et al., 2011; Trinh, 2018; Windle, 2010). 

With access to administrative data sets for the purpose of research also improving, 

researchers have come to embrace them as a viable alternative to collecting new data, with 

their use becoming increasingly popular (e.g. Langan et al., 2013; Sun & Lipsitz, 2018; 

Windle, 2010).  

Not having to undertake a process of data collection was indeed a strength of using the 

VicRoads licensing, infringements and crash data sets in studies one and two of this thesis. 

VicRoads allows researchers to request access to these data sets for the purpose of 

undertaking research. Thus, given these data sources were available, and contained a range 

of variables that were consistent with aims and research questions set out for studies one 
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and two, the need to collect new data was removed, making them a viable option for this 

research.  

4.3.1.2 Large sample sizes available  

Another strength of using administrative data sets in research is the large sample sizes they 

can provide (e.g. Connelly et al., 2016; Drake & Jonson-Reid, 1999; Kapteyn & Ypma, 2007; 

Windle, 2010). Administrative data sets often include the entire population of relevance to 

the purpose of the data set, meaning they capture a diverse group of people from wide 

geographical areas (e.g. Harbaugh & Cooper, 2018; Hashimoto et al., 2014). This can be 

considered in contrast to data that is collected by a researcher. If a process of data 

collection is undertaken as part of a research project, it would be highly unlikely a 

researcher would be able to access as many individuals as an administrative data set 

contains. Indeed, using primary data collection rather than an administrative database may 

introduce bias into a study. A group of individuals who choose to participate in research may 

be quite different a group who do not choose to participate in research (e.g. Fulton-Kehoe 

et al., 2007). 

Use of the VicRoads licensing, infringements and crash data sets in studies one and two of 

this thesis undoubtedly provided a far larger sample size from a much wider geographical 

area (i.e. the whole state of Victoria) than would have been possible with any other method 

of data collection. Indeed, initial analyses using the VicRoads data were conducted on over 

200,000 drivers. Use of alternate methods of data collection in studies one and two, such as 

interviews or surveys would without doubt have resulted in a far smaller data set.  

4.3.1.3 Ability to link administrative data sets 

Many administrative data sets contain a unique identifier for each individual, that can be 

used to link information held across multiple data sets that relates to the same individual. 

The linking of administrative data sets can provide a great opportunity for undertaking 

analyses that would not otherwise be possible if only one single data set was used (e.g. 

Drake & Jonson-Reid, 1999; Smith et al., 2011).  

Linking data sets was crucial to the conduct of studies one and two of this thesis. Due to its 

size, the DLS comes as a series of smaller data sets, each containing a set of variables. For 

example, one data set holds drivers’ personal information such as date of birth, gender and 
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postcode of residence. Another data set holds information on infringements received, whilst 

a third holds information on demerit points issued to drivers. Each component was essential 

in answering the research questions for studies one and two. In addition, for study three, 

the RCIS also needed to be linked with the DLS data. The inclusion of driver licence number 

in all components of the DLS and in the RCIS enabled the data sets to be linked and all 

analyses to be conducted.  

4.3.1.4 Accuracy and completeness of administrative data sets  

When data are collected through self-report methods, such as interviews and surveys, there 

is a potential for bias. Respondents may not remember the exact details of events as they 

occurred, or alternatively they may feel they could be judged if they provide the exact 

details, and as a result, make the decision not to provide truthful answers (e.g. Bowling, 

2005; Fulton-Kehoe et al., 2007; Groves, 2006). Given administrative data sets are held for 

official record keeping purposes, containing, for example, all services provided to an 

individual, or all payments received from an individual, the potential for inaccuracy is far 

lower, as they do not require data to be collected from individual respondents.  

Use of the VicRoads licensing, infringements and crash data sets in studies one and two of 

this thesis undoubtedly provided a more accurate data than would have been possible with 

any other method of data collection. It may be quite difficult for individuals to recall exactly 

the dates that they received and renewed their driver’s licence. Furthermore, if they have 

experienced licence loss, they may also have difficultly recalling the dates this was in effect. 

Given there is stigma attached to licence loss and receiving traffic infringements, it may also 

be possible that a driver would be reluctant to admit to all details of their full licence 

history. Drivers with extensive infringement histories may likely decline to participate in a 

study altogether. If a driver has been involved in a crash, it would also be very difficult for 

them to recall all details of this crash to the degree that is contained in the RCIS. Thus, use 

of the DLS and the RCIS was identified as the best data source to conduct studies one and 

two. 

4.3.1.5 Longitudinal nature of administrative data sets  

Many administrative data sets contain data that has been collected on individuals over an 

extended period of time (e.g. Drake & Jonson-Reid, 1999; Riley, 2009; Smith et al., 2011). 
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This means that studies that would be near impossible to undertake using primary data can 

be undertaken using administrative data sets (e.g. Smith et al., 2011). For example, if a 

researcher wanted to examine a person’s contact with a particular service over a 10-year 

period, they would either have to undertake 10 years of data collection or rely upon an 

individual to recall their experience with the service in the 10 years prior. Both methods 

have clear disadvantages that would make the conduct of such studies difficult. 

Comparatively, a researcher who is able to identify an administrative data set that contains 

relevant data over a lengthy period of time will be able to conduct their research far more 

smoothly.   

This was a particular strength of using the VicRoads licensing, infringements and crash data 

sets in studies one and two of this thesis. The DLS data set contained the full licence history 

of drivers, whilst the RCIS contained crash data for an extended period of time. This meant 

that analyses were able to be conducted on a wider span of time than would have been 

possible had a process of primary data collection been undertaken.  

4.3.2 Limitations of using administrative data sources in research  

Despite being successfully used in many research studies, administrative data sets, like all 

sources of data, do have limitations. It is important to consider these limitations when 

developing a research project, particularly when making a decision on the most appropriate 

data source to address a study’s aims and to answer the research question/s that have been 

developed. Limitations of using administrative data in research that have emerged in the 

literature primarily result to challenges experienced by researchers, by reason of them not 

being directly involved in the data collection process. This means that:  

• Researchers must spend a lengthy period of time familiarising themselves with the 

data 

• Analyses are limited to the variables and data that are contained in the data set  

• Difficulty can sometimes be experienced in gaining access to data   

• Unique ethical issues can arise that do not present themselves in instances where a 

method of primary data collection is used  

This is by no means an exhaustive list of all the limitations/challenges that a researcher may 

experience when they make a decision to use administrative data in research. They are 
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rather some of the more common limitations and are those that were relevant to the 

current research. Further details of each of these limitations are provided below. Discussion 

on how challenges were overcome when using the VicRoads administrative data is also 

provided.     

4.3.2.1 Lengthy period of time for researchers to familiarise themselves with data sets 

When administrative data is used in research, it often requires a lengthy period of initial 

familiarisation by the researcher before they can consider commencing analyses (e.g. Castle, 

2003; Cole et al., 2018; Connelly et al., 2016; Drake & Jonson-Reid, 1999; Smith et al., 2011; 

Windle, 2010). Given administrative data sets have been developed by someone other than 

the researcher who chooses to use the data source in their study, it is likely the researcher 

will initially have a limited understanding of the structure of the data set. Researchers also 

require this time to look for issues and complexities in the data set that may need to be 

addressed before accurate analyses are possible (e.g. Connelly et al., 2016). Beyond the 

actual data set, it is useful for researchers to have a good understanding of the system 

through which that data was collected, the process that occurred and the purpose of the 

administrative data set. Researchers who do not take the time to adequately familiarise 

themselves with an administrative data set that they are using in a study run the risk of 

undertaking and presenting inaccurate analyses (e.g. Sarrazin & Rosenthal, 2012).    

A long period of familiarisation with the VicRoads licensing, infringements and crash data 

used in studies one and two of this thesis was necessary. The DLS and RCIS are very complex 

data sets, containing hundreds of variables in total. At the outset of commencing studies 

one and two, a significant amount of time was dedicated to investigating the format of the 

variables required to undertake the analyses, to ensure a good understanding of the 

structure of the data sets. This meant that when planning timelines for the research 

process, an adequate amount of time had to be allocated to data exploration, prior to any 

analyses commencing. Whilst this was lengthy, the thorough approach undertaken provides 

confidence that the results that are presented for studies one (chapter five) and two 

(chapter seven) of this thesis are based on an accurate understanding of the data.  
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4.3.2.2 Analyses are limited to the variables and data that are contained in administrative 
data sets 

Another limitation of using administrative data sets in research is that all analyses are 

limited by the range of variables and data that are contained in the data set (e.g. Drake & 

Jonson-Reid, 1999). As researchers themselves are not involved in the data collection 

process, the opportunity to collect data of their choosing is removed (e.g. Brownell & Jutte, 

2013; Drake & Jonson-Reid, 1999; Smith et al., 2011; Windle, 2010). This may also extend to 

the way data is stored within a variable, as a result of coding processes (e.g. Harbaugh & 

Cooper, 2018; Smith et al., 2011). Researchers may as a result find themselves unable to 

conduct particular statistical tests, or run particular models (e.g. Drake & Jonson-Reid, 

1999).  

This was a limitation that in many respects could not be overcome in studies one and two. 

There are many factors that have been identified in the research literature that may 

influence driving behaviour. These include for example, relationship issues (e.g. Kposowa & 

Breault, 2009; Lagarde et al. 2004; Legree et al., 2003; McMurray, 1970), financial difficulties 

(e.g. Cunningham & Regan, 2016; Norris et al., 2000) and employment stress (e.g. Carty, 

Stough & Gillespie, 1998; Hartley & El Hassani, 1994; Norris et al., 2000; Rowden et al., 

2011; Rowland et al., 2007; Smith, 2016). The VicRoads data sets do not contain any 

information on the individual life experiences and situations of drivers, meaning it was not 

possible to consider if the patterns that emerged were actually due to receiving a traffic 

infringement or other unmeasured factors. Furthermore, it is also likely that within the 

variables for which data were available, the information is not complete. For example, 

crashes involving single vehicles or unlicensed drivers may be under-reported. This means 

the analyses are limited only to those cases included in the data. Despite this, the fact that 

the DLS and the RCIS contain the core variables required for the analyses (e.g. demographic 

details such as gender and date of birth; licensing history; infringement history; and crash 

history data) and are the most comprehensive data sets available in Victoria, in terms of 

licensing, infringements and crashes, these data sets were the best option to undertake 

studies one and two.    



93 
 

4.3.2.3 Sometimes difficult to gain access to administrative data sets 

Given administrative data sets are not owned by the researcher or their colleagues, it can be 

a difficult and time-consuming process to gain access (e.g. Connelly et al., 2016; Smith et al., 

2011). As noted, administrative data sets are often held by government organisations, and 

there are usually strict protocols that need to be followed in order to gain approval to 

access data. In addition, given research using administrative data sets sometimes involves 

accessing multiple data sets and linking them together to create a data set that is fit for the 

study, the process of data linkage can be quite difficult and present a significant 

administrative burden for the researcher. To protect data privacy, owners of administrative 

data sets may be reluctant to share data sets that have any identifiers (Harron et al., 2017). 

Without gaining access to an identifier, data linkage is either not possible or is extremely 

difficult.   

Challenges in accessing the VicRoads data sets were experienced. Access and approval to 

use the licensing, infringements and crash data was quite lengthy. Fortunately, data linkage 

was not a challenge encountered. Given all data sets came from VicRoads, there was a 

degree of confidence that linking records by licence number across data sets would not 

create privacy concerns.  

4.3.2.4 Ethical issues associated with the use of administrative data sources 

The use of administrative data in research has raised some ethical issues (e.g. Stiles & 

Boothroyd, 2005). This primarily relates to the fact that administrative data sets are not held 

for research purposes (Connelly et al., 2016). Some people may not feel comfortable with 

their personal details that are held in administrative data sets being used as part of a 

research study (Connelly et al., 2016). Furthermore, it is often not possible to obtain consent 

from individuals whose information is contained in administrative data sets due to the size 

of these data sets.  

The Australian Government ‘National Statement on Ethical Conduct in Human Research’ 

(National Health and Medical Research Council, 2018) provides detailed information on 

undertaking ethical research where individuals do not provide consent and are otherwise 

unaware that their information is being considered in a research study. Certain conditions 

must be met for a ‘waiver of consent’ to be approved by an ethics committee. The 
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conditions that must be met are that the research does not pose any risks greater than low 

risk; that the benefits that can be expected to emerge from the research justifies any risks of 

harm that may potentially emerge; that obtaining consent is generally not possible for 

reasons such as the number of people consent would need to be sought from; that there 

are no clear reasons to suggest individuals would have opted not to participate if their 

consent was sought; their privacy and confidentiality can be assured; plans are in place to 

ensure the welfare of individuals whom the information belongs to; there is no risk of 

financial disadvantage to individuals; and finally that the waiver does not violate any laws 

(National Health and Medical Research Council, 2018, pp. 21-22).  

Given the concerns surrounding the ethical use of administrative data sets, a high level of 

care was taken when using the VicRoads licensing, infringements and crash data for studies 

one and two of this thesis. Ethics approval was obtained from the Monash University 

Human Research Ethics Committee (MUHREC) (Appendix A contains the ethics approval 

certificate). This included a waiver, given the data sets were large and it would have been 

impossible to seek consent from all licensed individuals in Victoria whose information was 

contained in these data sets. No personal identifiers such as name and residential address 

were contained in the data sets. Linkage was performed using driver licence number. Given 

the size of the data sets, there was also no risk that individuals could be identified in the 

results from the analyses. Thus, despite not being to obtain consent from the individual 

drivers, every effort was made in the research process to ensure privacy was maintained.  

4.4 Conclusion 

Despite the use of administrative data sets in research presenting some limitations, their 

use comes with many advantages. This chapter has provided an overview of some of the 

strengths and limitations of using administrative data in research, and applied these 

strengths and limitations directly to the VicRoads licensing, infringements and crash data, 

that were used to conduct the research for studies one and two. The chapter has been able 

to demonstrate that, whilst using the VicRoads data sets did come with some challenges, 

overall, they provided a particularly effective data source. This chapter has also provided a 

reflection in many respects, on how, despite challenges being encountered in the research 

process, these challenges were overcome.  
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The chapter that follows provides the first set of results that emerged from this PhD 

research using the VicRoads data. This has been written as a manuscript and is published in 

the academic journal PlosOne. Chapter six will then provide an overview of some study 

designs that were explored for undertaking study two of this PhD research program, also 

using the VicRoads data, before chapter seven provides the results of study two. This study 

has also been written as a manuscript and is published in Transportation Part F: Traffic 

Psychology and Behaviour. 
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Chapter Five: Traffic offending and deterrence: an examination of 

recidivism amongst drivers in Victoria, Australia born prior to 1975 

5.1 Introduction 

This chapter presents the results of study one. VicRoads licensing and infringements data 

were used to examine whether infringements for driving offences have the desired effect of 

deterrence, as evidenced by a reduction in subsequent driver offending behaviours in the 

twelve months that followed a driver receiving a traffic infringement. The study examined 

the entire licence history of drivers born prior to 1975, using a time to event analysis, to 

determine the length of time between infringements, and whether this time changed based 

on offence type and number of previous offences. The study sought to answer two key 

research questions: 

1) Do driver and offence characteristics, including gender, age at first licence, years 

licensed, licence type, demerit points and offence type have a relationship with the 

length of time to next offence within twelve months? 

2) Is time to next offence within twelve months associated with the number of previous 

offences a driver has? 

The study was published in 2020 in the academic journal, PLOS One.  

McDonald, H., Berecki-Gisolf, J., Stephan, K., & Newstead, S. (2020). Traffic offending and 

deterrence: An examination of recidivism amongst drivers in Victoria, Australia born 

prior to 1975. PLoS ONE, 15(10), e0239942. 

https://doi.org/10.1371/journal.pone.0239942 
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Chapter Six: Review and comparison of study designs for investigating 

the association between infringements and crashes 

6.1 Introduction 

This chapter provides a rationale for the selection of the study design used to explore the 

deterring influence of traffic infringements upon subsequent crash involvement (study two). 

Prior to commencing study two, a critical evaluation of four study designs was undertaken, 

to determine the most suitable design to answer the research questions. In this chapter, 

each study design is described and examples are cited to demonstrate the use of the study 

design in existing road safety research. The discussion then moves to presenting the 

strengths and limitations of the study design. A description of how the study design could be 

applied to address the aims of study two is provided, before finally evaluating the suitability 

of the design to address the research question.  

In identifying an appropriate study design for study two of this thesis, the first criteria that 

was applied was that the design had to be observational in nature. This means that unlike 

experimental studies, the researcher does not randomly allocate subjects to an intervention 

group (Lu, 2009; Mann, 2003). Observational research design studies are suitable to be 

applied when undertaking research using administrative data sources, given the data has 

already been collected and the research aims to observe patterns within the data. 

Observational analyses may focus on examining exposure to risk/protective factors and later 

experience of an event of specific interest (Lu, 2009; Schneider et al., 2007). As indicated in 

chapter four, study two made use of VicRoads licensing, infringements and crash data. 

Research that involved allocating interventions to study participants was not possible, nor 

would it be appropriate for undertaking study two. 

The four different study designs that were considered for use in study two were: 1) case-

control study design; 2) case crossover study design; 3) case-time-control study design; 4) 

case-case-time-control study design. Each study design is examined in the following 

paragraphs.  
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6.2 Case-control study design 

Case-control studies are undertaken in a retrospective manner. The researcher identifies an 

event of interest and categorises subjects into groups based on whether they have (cases) 

or have not (controls) experienced the event of interest. Prior exposures to possible risk 

factor/s are examined, to determine the potential influence that exposure to this risk factor 

may have had on the event occurring. Odds ratios are calculated to determine the strength 

of the relationship (Cole, 1979; Marshall, 2004). 

6.2.1 Examples of road safety research that has used the case-control study design 

Case-control studies have been successfully used in many road safety research studies (e.g. 

Blows et al., 2005a; Blows et al., 2005b; Chihuri, Li & Chen 2017; Meuleners et al., 2017). 

Indeed, the degree to which case-control studies have been used in the area of road safety 

research demonstrates the design’s effectiveness in addressing road safety questions. 

However, prior to making a decision on whether this study design would be appropriate for 

use in study two of this thesis, an examination of its strengths and limitations was also 

essential. The following two sections provide an overview of these strengths and limitations.  

6.2.2 Strengths of the case-control study design 

An advantage of case-control studies is the relative ease with which they can be conducted. 

Case-control studies can be undertaken with speed and are an efficient option for 

examining risk factors for an outcome (e.g. Dupepe et al., 2019; Knol et al. 2008; Schulz & 

Grimes, 2002; van Stralen et al., 2010). The retrospective nature of the case-control study 

design means the researcher already knows the outcome at the outset of their study, and 

collects data on exposure at a time already passed. This means that there is no need for a 

researcher to wait, possibly multiple years, to follow individuals up and identify whether 

they ultimately experience the event of interest (Dupepe et al., 2019; Mann, 2003).  

A second advantage of using the case-control study design is that researchers are able to 

examine an outcome of interest that is quite rare (Dupepe et al., 2019; Knol et al. 2008; Lu, 

2009; Mann, 2003). Right at the beginning of the study, the researcher can identify a group 

of individuals who have experienced the outcome of interest, alongside a group who have 

not (Dupepe et al., 2019). In other types of study designs, such as cohort studies, a 

researcher follows groups of participants who have been exposed or not exposed to a risk 
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factor over an extended period-of-time, to determine if they experience one or more 

outcomes. In such designs, if the outcome is particularly rare, there is the risk that no study 

participants will have experienced the outcome during the study period. The researcher 

would then be left without any valuable data for analysis to understand risk or protective 

factors for the outcome of interest. In a case-control study design, the chance of not having 

any individuals who have experienced the outcome is removed (Mann, 2003).   

A third advantage is that case-control studies require only relatively small sample sizes 

(Dupepe et al., 2019; Mann, 2003; Newman et al., 2013). This is closely linked to case-

control studies being appropriate for examining outcomes that are rare. In other study 

designs, such as prospective cohort studies, if an outcome is rare, a researcher would 

require a large number of study subjects to have any chance of identifying a case. Given the 

researcher has already identified cases at the outset of a case-control study, they can 

proceed without having to recruit and follow up a large number of individuals, which can 

also enhance cost effectiveness (Dupepe et al., 2019; Mann, 2003; Newman et al., 2013).   

6.2.3 Limitations of the case-control study design 

Whilst, as indicated above, there are a number of strengths associated with using the case-

control study design, there are also limitations. One limitation is that only one outcome can 

be studied (Lu, 2009; Mann, 2003; Newman et al, 2013). Given individuals are classified as 

cases or controls, based on the presence or absence of a particular outcome of interest, the 

researcher is unable to draw any conclusions on any other outcomes that the risk or 

protective factors examined may be associated with (Newman et al., 2013). 

A second limitation of the case-control study design, and indeed perhaps the most 

significant one is the degree to which the design is open to bias (Mann, 2003; Newman et 

al., 2013; van Stralen et al., 2009). Bias in case-control studies can be introduced in two 

distinct ways (Newman et al., 2013). Firstly, bias may be introduced by the manner in which 

cases and controls are sampled (Newman et al., 2013; van Stralen et al., 2009). The group of 

individuals who are selected as case or controls may not be representative of the wider 

population that they are intended to represent (Newman et al., 2013).  

The second way in which bias may be introduced into a case-control study is due to the 

retrospective nature of the study design (Newman et al., 2013). This primarily relates to 
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recall error from study participants, and their ability to remember accurately their exposure 

to varying factors (Grimes & Schulz, 2002; Lu, 2009; Mann, 2003; Newman et al., 2013; 

Schulz & Grimes, 2002; Sedgwick, 2012; van Stralen et al., 2009). This can be avoided by 

using existing data that has not been collected for the purpose of the study (Dupepe et al., 

2019; Mann, 2003; Newman et al., 2013). As was discussed in chapter four, where the use 

of administrative data in research was discussed, the use of such data does come with 

limitations of its own. However, such data sources still provide an effective means of 

reducing recall bias in case-control studies.  

A third limitation of case-control studies, like all observational studies, is that they are prone 

to confounding (Grimes & Schulz, 2002; Lu, 2009). A confounding variable is a variable that 

may influence both the exposure and outcome variables being examined, but is a factor that 

is not being considered in the study (Clapham & Nicholson, 2014; Jewell, 2003; Porta, 2014). 

For example, a confounding factor when considering any issue relating to road trauma and 

driving behaviour could be the regularity with which a person drives a car. 

6.2.4 Application and suitability of the case-control study design to examine infringements 

and crashes 

To conduct a case-control study design to examine the deterring influence of traffic 

infringements upon subsequent crash involvement, the first step would be to categorise 

drivers into two groups – those who had been involved in a road crash in a specified time 

period (cases) and those who had not been involved in a crash in the same specified time 

period (controls). The study would then involve looking back in time (for example in the six 

months prior) to examine whether drivers did or did not receive a traffic infringement 

during this time. Odds ratios would be generated, to examine whether drivers who did 

receive a traffic infringement during this time had a lower, higher or equal risk of crash 

involvement in the six months following. If it was found that the drivers who had received 

an infringement in the six months earlier had lower crash involvement, this would 

potentially indicate that traffic infringements have a deterring influence.  

Although a case-control study could potentially be used to examine the association between 

traffic infringements and crashes, it was not ultimately selected for use. The primary reason 

the case-control study design was not selected was that, for licensed drivers in the DLS who 

did not receive any infringements and were not involved in a crash, there is no evidence to 



125 
 

suggest that they drove at any stage during the time-periods under study (due also in part 

to the limitations of the administrative data used, as it does not contain this information). If 

they had not driven at all, there was no chance of them experiencing the crash event or 

being exposed to an infringement. Therefore, other study designs that had additional 

strengths over and above those which the case-control study design can offer were sought.    

6.3 Case-crossover study design 

The second study design evaluated for potential use in study two of this thesis was the case-

crossover study design. The case-crossover study design has its foundations in the case-

control study design (Newman et al., 2013). There are, however, some very clear differences 

in the case-crossover study design when compared with the case-control study design.  

The case-crossover study design was developed by Maclure (1991), to study risk factors for 

Myocardial Infarction. It was developed due to the many obstacles that are encountered 

when choosing an appropriate control group in the case-control design. When selecting a 

control group, researchers can encounter issues such as difficulty recruiting a group who 

have not experienced an outcome, selection bias in recruiting the control group and 

confounding caused by differing characteristics between the case and the control groups 

(Maclure, 1991).     

The case-crossover approach, like the case-control approach, is undertaken in a 

retrospective manner. The researcher identifies an event of interest; however, unlike in a 

case-control study, only individuals who have experienced the event of interest, or in other 

words, are cases, are eligible to be included (Hernandez-Diaz, 2003; Maclure, 1991; Marshall 

& Jackson, 1993; Newman et al., 2013; Turner, 2020). No separate control group is included 

in the study design. The case group rather are used as their own controls (Hernandez-Diaz, 

2003; Marshall & Jackson, 1993; Newman et al., 2013; Turner, 2020).  

The case-crossover study design involves examining each individual’s exposure to possible 

risk factor/s at or immediately prior to the time they experienced the event of interest, with 

this period termed the case period, and comparing exposure to possible risk factor/s in at 

least one other time period, with these comparison periods labelled the control period 

(Hernandez-Diaz, 2003; Lumley & Levy, 2000; Marshall & Jackson, 1993; Turner, 2020). Like 
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in a case-control study, the measure of association in a case-crossover study is also the odds 

ratio.   

6.3.1 Examples of road safety research that has used the case-crossover study design 

Compared to the case-control study design, case-crossover studies have been used less 

frequently in road safety research. Whilst hundreds of road safety studies have applied a 

case-control approach, a relatively small number of studies in this area have used the case-

crossover study design. Despite this, the success of using case-crossover studies in road 

safety research has highlighted the design is robust and suitable for application in this area 

(e.g. Barbone et al., 1998; Davis et al., 2018; Di Bartolomeo et al., 2009; McEvoy et al., 2005; 

Redelmeier and Tibshirani, 1997a; Redelmeier, Tibshirani and Evans, 2003; Teschke et al., 

2012; Walter and Studdert, 2015).  

Like any study design, case-crossover studies have strengths and limitations, which must be 

considered when assessing the study design’s suitability, and indeed were considered in 

making the decision about the most appropriate design for study two of this thesis.   

6.3.2 Strengths of the case-crossover study design 

Given the case-crossover study design has its foundations in the case-control study design, it 

also shares many of the same strengths. Case-crossover study designs are effective when 

studying an outcome of interest that is rare (Lumley & Levy, 2000; Mittleman, Maclure & 

Robins, 1995; Redelmeier & Tibshirani, 1997b), require small sample sizes (even smaller 

than case-control studies) (Maclure & Mittleman, 2000) and multiple risk factors for the 

outcome of interest can be examined (Maclure & Mittleman, 2000). The case-crossover 

study design, however, has a number of strengths that overcome some of the limitations of 

the case-control design.  

One of the greatest benefits of the case-crossover study design is that the selection bias that 

can be introduced into the study when selecting a control group is eliminated (Hernandez-

Diaz et al., 2003; Marshall & Jackson, 1993). The researcher does not need to go through the 

process of selecting a suitable control group. Rather, only cases are required, and if these 

cases provide a good representation of all the cases in the population which they are being 

drawn from, the risks of significant bias in study group selection are minimal (Marshall & 

Jackson, 1993). 
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Using individuals as their own controls can also reduce confounding (Hernandez-Diaz et al., 

2003). For example, we can assume there are many factors unique to an individual that 

remain consistent across the case and control study periods that are considered in a case-

crossover study. These include, for example, gender, personality type and level of self-

control. There are also a range of other factors that may be controlled for, assuming they 

don’t change across the case and control study periods. These include, for example, the 

number of kilometres a person generally drives, their usual driving patterns in terms of time 

of day they drive and the routes they take.  

A case-crossover study can also enable the researcher to consider multiple control periods 

(Maclure & Mittleman, 2000). This can increase the reliability of the results obtained in a 

study. For example, in a study that examines infringements in relation to crashes, the 

researcher could examine infringements received in three other time periods, rather than 

just one time period.   

6.3.3 Limitations of the case-crossover study design 

Despite these advantages of the case-crossover study design, the design does have some 

limitations, like all study designs do. First, given individuals act as their own controls, the 

researcher needs to be able to understand what is considered the person’s normal pattern 

of behaviour. This is essential in determining if the pattern of behaviour displayed at or just 

prior to the event of interest is out of character for the individual (Marshall & Jackson, 

1993). This adds an additional level of complexity that is not required in a case-control 

study. The case-control study does not require the researcher to understand a study 

participant to such a degree.  

A second limitation of the case-crossover study design is that, given the researcher 

examines exposure to a risk factor/s across at least two distinct time periods, there is 

potential that other time-varying factors are able to influence the study (Hernandez-Diaz et 

al., 2003; Lumley & Levy, 2000). Whilst many factors unique to the individual are likely to 

remain consistent between the two study periods, other external factors, such as those in 

the environment, may not. The researcher may mistakenly attribute the outcomes of the 

research to the risk factor being examined, when, unknown to them, there was in fact 

another factor that altered during the study and was responsible for the results (Lumley & 

Levy, 2000).  
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The COVID-19 pandemic presents a perfect example of a factor that may have substantial 

impact upon a case-crossover study1. Governments across many countries responded to the 

pandemic by requiring individuals to stay at home, only leaving their homes for specified 

essential activities. This of course had a flow on effect, where most people drastically 

diverted from their regular day-to-day patterns of living. Many people worked from home, 

children undertook home schooling, people were unable to make visits to friends and 

relatives, cafes, restaurants and many retail stores were closed, and recreational travel was 

not permitted, amongst a multitude of other impacts this virus presented to society. Thus, if 

a time-period where lockdowns had been in place was considered within a case or control 

study period in a case-crossover study, it is possible that the results that emerged from such 

a study would not be due to the factor a researcher was examining, but rather the massive 

impact of COVID-19. The same could be said for many other events, including extreme 

weather events, natural disasters and economic recessions, as well as road safety 

enforcement. For example, police may have an operation in place at a particular point in 

time to target illegal driving behaviours. This operation may last for a one-month period. If 

the time period that such an operation was in place was included in a case-crossover study, 

once again, the results that emerged may be due to changes in enforcement, increasing the 

chances of being sanctioned, rather than actual changes in driver behaviour. 

A third limitation of the case-crossover study design is that, despite the researcher ensuring 

there is a reasonable length of time between the case and control periods to be studied, it is 

possible that the effects of exposure in the control period can carry on into the case period, 

having an impact on the study results (Hernandez-Diaz et al., 2003). 

A fourth limitation of the case-crossover study design is closely related to the third 

limitation. Case-crossover study designs are only effective when examining exposure to risk 

factors that are transient in nature (Lumley & Levy, 2000; Marshall & Jackson, 1993; Turner, 

2013). This means that the exposure to the risk factor that is being examined may only be 

one that is experienced by an individual within a very short space of time, or in other words, 

cannot be a sustained exposure. Fortunately, exposure to a traffic infringement is a 

 
1 It must be noted that all data used in this PhD research program were collected prior to the COVID-19 
pandemic. COVID-19 has simply been provided here as an example of a factor that could influence a case-
crossover study in general 
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transient experience, and the exact point at which the individual was exposed can be 

identified, meaning this was not a limitation in the context of study two of this thesis. 

Despite this, assumptions must still be made on how long the effect a traffic infringement 

may last for. 

A final limitation of the case-crossover study design is that, given data is collected in relation 

to the same individual at different time periods, they may be subject to recall bias 

(Hernandez-Diaz et al., 2003). This may primarily come as a result of a participant having a 

clearer memory of the exposure to risk factors in more recent time periods (Hernandez-Diaz 

et al., 2003). However, this limitation would not have presented itself in the current study, 

given, as noted, existing data were used. However, it is possible that there may be some 

differences with the way in which data has been recorded across the different time-frames 

that could have an influence on the study results, in the same way that differences in recall 

across the case and control periods could influence the study results.     

6.3.4 Application and suitability of the case-crossover study design to examine infringements 

and crashes 

The Redelmeier, Tibshirani and Evans (2003), Walter and Studdert (2015) and Davis et al. 

(2018) studies are examples of how the case-crossover design can be applied to the 

research question in study two of the thesis. A road crash was the event of interest, and 

infringements were examined in the one-month period just prior to a crash occurring and 

compared to the infringements in the same one-month period in the year prior. A higher 

odds of infringements in the month just prior to a crash occurring would indicate that these 

infringements were perhaps not having a deterrent effect, whilst a lower odds of 

infringement occurring in the month just prior to a crash occurring would potentially 

indicate that infringements were having a positive influence upon driver behaviour.  

Redelmeier, Tibshirani and Evans (2003), Walter and Studdert (2015) and Davis et al. (2018) 

demonstrated that the case-crossover study design is useful in examining the relationships 

between infringements and crashes. Despite this, one particular limitation meant that the 

decision was made not to use a case-crossover study in the current research, this being the 

influence of time-varying factors.   
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As noted, time-varying factors can influence the results, where changes occur between the 

control period and the case period. Of particular note in relation to the current study, 

patterns of enforcement and areas of focus for police can change within relatively short 

periods of time. New offences can be legislated or penalties can change. By using a case-

crossover study, none of these changes would have been controlled for when undertaking 

the analysis, potentially impacting the results.    

6.4 Case-time-control study design 

The third study design considered for use in study two was the case-time-control study 

design. This study design is an extension of the case-crossover study design. As noted, one 

limitation of the case-crossover study design is that changes in other factors over time that 

are not being examined in the study can influence the results (Hallas & Pottegard, 2014). 

Suissa (1995; 1998) proposed the case-time-control study design to account for time-varying 

factors. 

In a case-time-control study, a case and a control group are used (similar to a standard case-

control study). The cases are individuals who have experienced the outcome of interest 

being examined in the study. The controls are drawn from the same population, but 

comprise of a group of individuals who have not experienced the outcome of interest (Wang 

et al., 2011).  

Case-time-control studies then examine exposure to a risk factor/s at the time of or just 

before an outcome occurred for the case group, which is labelled the case time period, as 

well as another time period where the outcome did not occur, which is labelled the 

reference time period (similar to the case-crossover study) (Wang et al., 2011). Exposure to 

the same risk factor/s in the same time periods is also examined for the control group. Odds 

ratios are calculated for both the case and the control groups (Hallas & Pottegard, 2014; 

Wang et al., 2011). Finally, an adjusted estimate is calculated. This involves dividing the odds 

ratio that was estimated for the case group by the odds ratio that was estimated for the 

control group (Hallas & Pottegard, 2014). Any differences that are then observed in the odds 

of the outcome, between the case and control groups, are then seen to be explainable by 

changes in experience of the risk factor being examined (Hallas & Pottegard, 2014). 
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6.4.1 Existing road safety research using the case-time-control study design 

The case-time-control study design has only been used very rarely when compared with the 

case-control and case-crossover designs. Notably however, the study undertaken by Walter 

and Studdert (2015), which was highlighted in the case-crossover section, also made use the 

case-time-control study design to undertake a sensitivity analysis. The purpose of this 

additional analysis was to examine and provide correction for confounding that may have 

occurred in their case-crossover study, as a result of factors that may have varied between 

the case and control study periods amongst their study subjects. Ravera et al. (2012) also 

used the case-time-control study design to examine relationships between medications and 

crash involvement.  

6.4.2 Strengths of the case-time-control study design 

This design has a number of strengths that build upon what can be achieved in using a case-

control study design or a case-crossover study design. Indeed, the case-time-control study 

design specifically addresses some of the limitations that are associated with the case-

crossover study design.  

Perhaps the most significant advantage of the case-time-control study design is its ability to 

minimise the influence that external factors which change over time can have on the study 

results, which is a major limitation of the case-crossover study design (Hernandez-Diaz et al., 

2003). For example, if patterns of enforcement change, such as a substantial increase in the 

number of fixed road safety cameras being installed, a driver has a higher odds of receiving 

an infringement in a later time period, simply because exposure to cameras is higher. A 

case-crossover design would not be able to control for such changes, given it only includes a 

case group. By including a control group, the case-time-control study design controls for 

changes over time.  

Another benefit of the case-time-control study design is that it is useful for controlling for 

factors unique to an individual that change over time, as they adjust for changes that occur 

between the reference and case study periods (Hallas & Pottegard, 2014). This could include 

one factor that changes for everyone over time, this being age. Indeed, age is a factor that 

influences driver behaviour (e.g. Bunce et al., 2012).  
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6.4.3 Limitations of the case-time-control study design 

Despite the strengths of the case-time-control study design, there are some limitations that 

should be noted. The case-control study design is only appropriate for cases where the risk 

factor being examined in the case and control study periods is transient in nature. For 

example, in their examination of medication use and crash involvement, Ravera et al. (2012) 

noted that medication types included in their study were likely being used by individuals on 

a continued basis. Thus, identifying any increased crash risk at the time of taking the 

medication amongst crash drivers was difficult. However, in the context of study two of this 

thesis, it is not likely this limitation would have been of concern: given as noted, receiving an 

infringement is generally a transient experience. Whilst some individuals may of course 

receive infringements regularly, as a result of repeated patterns of poor driving behaviour, 

infringements are discrete events (unlike exposure to medication which can be continual 

and ongoing).  

A second limitation of the case-time-control study is the potential for confounding to impact 

the study (Greenland, 1996). Given the case group experiences the outcome and the control 

group does not, there may be factors that are not captured/measured by the researcher, 

that lead to this outcome occurring (Greenland, 1996). In other words, the experience of the 

outcome may be just one aspect of many differences between the case and control groups.  

6.4.4 Application and suitability of the case-time-control study design to examine 

infringements and crashes 

To use a case-time-control study design to examine the deterring influence of traffic 

infringements upon subsequent crash involvement, the first step would be to categorise 

drivers into two groups – those who had been involved in a crash in a specified time period 

(cases) and those who had not been involved in a crash in the same specified time period 

(controls). The study would then have involved looking back in time to two time periods, the 

case period and the reference period, to examine infringements received by drivers in these 

time periods. Odds ratios would have been calculated for each of the case and the control 

groups, and the odds ratio for the case group would have been divided by the odds ratio for 

the control group. Lower odds of infringement in the case period for the case group drivers 

would potentially indicate that infringements have a deterring influence.  
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Although a case-time-control study could be valuable in examining the association between 

traffic infringements and crashes, the decision was made not to use this study design. The 

primary reason was because of the clear and distinct difference that exists between case 

group drivers and control group drivers. Case group drivers would be selected based on 

their involvement in a crash. Control group drivers would be selected based upon their non-

involvement in a crash. There may be other factors that set these groups of drivers apart, 

other than experience of infringements (the risk factor being examined in the case and 

reference time periods). Indeed, research has shown lower socioeconomic status is a factor 

observed amongst many crash involved drivers (e.g. Braver, 2003; Males, 2009; Romano, 

Peck & Voas, 2012). This, as a result, may have potentially led to incorrect conclusions being 

made in relation to the association between infringements and crashes. It therefore made 

sense to look for another study design that overcomes this limitation, this being the case-

case-time-control study design.  

6.5 Case-case-time- control study design 

The final study design considered for use in study two of this PhD, and the study design that 

was ultimately selected, was the case-case-time control study design. As the name suggests, 

the case-case-time-control study design is an extension of the case-time-control study 

design, and therefore, also an extension of the case-crossover study design. The design was 

proposed by Wang et al. (2011).  

Similar to the case-crossover and case-time-control study design, a case group is selected 

based on experience of an outcome or event of interest. Comparisons are drawn on 

exposure to a potential risk factor across two time periods, one just prior to the event of 

interest and the other time period being where the event did not occur (Hallas & Pottegard, 

2014). Also similar to the case-time-control study design, a control group is included; 

however, requirements for the control group in the case-case-time-control study design 

differ from those in the case-time-control study design. The control group in the case-case-

time-control study design consists of individuals who have experienced the same event or 

outcome of interest; however, their experience of this outcome occurs at a time after that 

experienced by members of the case group (Wang et al., 2011).  
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Individuals in this control group also have comparisons drawn in relation to exposure to a 

risk factor in two different time periods (Wang et al., 2011). However, whilst their 

experience of the event occurred at a different time to drivers in the case group, the two 

time periods for which their exposure to a risk factor is consistent with the two time periods 

examined for drivers in the case group (Wang et al., 2011). Once again, odds ratios are 

calculated for both groups, and the measure of effect is a ratio of odds ratios: that is, the 

ratio of odds of exposure to the risk factor for individuals in the case group in the case 

period compared to the control period, divided by the ratio of odds of exposure to the risk 

factor for individuals in the control group in the case period compared to the control period 

(Wang et al. 2011).  

6.5.1 Examples of road safety research that has used the case-case-time-control study design 

An examination of the research literature in the area of road safety and driver behaviour 

reveals no previous application of the case-case-time-control study design. The design has 

been used primarily in the area of health research, originally applied to an examination of 

vitamin use and experience of stroke (Wang et al., 2011). Thus, using the case-case-time-

control study design to understand the association between infringements and crashes 

provides a new and novel approach to exploring this area of research that overcomes 

limitations of the previous studies.  

6.5.2 Strengths of the case-case-time-control study design 

The case-case-time-control study design addresses one of the most significant limitations of 

the case-time-control study design, this being the degree to which the control group acts as 

an adequate control for the case group. As was noted in the discussion surrounding the 

case-time-control study, that design uses a control group who do not experience the event 

of interest. This in itself already presents a point of difference between the two groups, 

which has the potential to influence the study results. The case-case-time-control study on 

the other hand uses a group of individuals who have experienced the same event of 

interest, simply at a later time to the control group (Wang et al., 2011). Thus, by including a 

case and control group who have experienced the same outcome, the study is at the outset 

already reducing some of the selection bias that can occur when including a control group. 

For example, using a case-case-time-control study design in study two means both case and 

control groups must have experienced a crash. As a result, all drivers included in the study 
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may display the trait of being risk seekers when compared to a group of drivers who have 

not experienced a crash. 

Furthermore, given the inclusion of the control group, the case-case-time control study 

design is equipped, like in the case-time-control study design, to control for changes in road 

safety law enforcement that may occur between the two study periods under examination 

(Wang et al., 2011). As noted above, this is of particular importance when considering 

research on road safety, given the changes that can occur in enforcement over time.  

6.5.3 Limitations of the case-case-time-control study design 

Like the other three study designs considered in this chapter, the case-case-time-control 

study design also has some limitations that must be considered. The main one that presents 

itself is the potential for the time period between the case and control groups experiencing 

the outcome to be too short, such that exposure to the factor under consideration is not 

actually removed far enough from the outcome (Wang et al., 2011). If the time at which the 

control group experiences the event is too close to the time at which the case group 

experiences the event, and thus, the time-period that exposure to a risk factor is examined, 

there is a potential that the same risk factor may also have been influencing the control 

group (Wang et al., 2011).  

The case-case-time-control also shares another limitation with the case-crossover and case-

time control study designs already noted. When using individuals as their own controls, the 

researcher needs to be able to understand what their normal patterns of behaviour are, to 

determine if their behaviour just prior to the event was out of character (Marshall & 

Jackson, 1993). Factors such as mental stresses, relationship issues and financial hardship 

may be responsible for differing patterns of behaviour at different points in time. The case-

case-time-control study design does not enable the researcher to control for these time-

varying individual factors. Despite this, such factors may only influence the results if the 

factors that vary over time do so differently between the case and the control groups.   

6.5.4 Application and suitability of the case-case-time-control study design to examine 

infringements and crashes 

The case-case-time-control study design was selected for use in study two of this thesis. 

Further details on how the study design was applied can be found in the following chapter, 
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which contains a manuscript published in the journal Transportation Research Part F: Traffic 

Psychology and Behaviour. 

The main reasons for choosing the case-case-time control study design were first that it 

controls for changes that may have occurred in the level of enforcement, and potentially 

other changes in driving environment factors over time. As noted, this is not something that 

the case-crossover study is able to achieve. Second, given the case-case-time-control study 

design uses a group of controls who have also experienced the same outcome, in the case of 

study two, a crash, this meant an additional degree of similarity between case group drivers 

and control group drivers.  

6.6 Conclusion 

This chapter has provided an examination of four study designs: 1) the case-control study 

design; 2) the case-crossover study design; 3) the case-time-control study design; and 4) the 

case-case-time-control study design. Through considering the strengths and limitations of 

each of these four study designs, and reviewing the application of each to the specific area 

of research, it was identified that the case-case-time-control study design provided the most 

effective study design to examine the association between infringements and crashes. 

Furthermore, the application of the case-case-time-control study design provided a novel 

way of examining the relationship between infringements and crashes. This meant the study 

was able to make a unique and valid contribution to research in this area, and build upon 

the case-crossover studies conducted by Redelmeier, Tibshirani and Evans (2003), Walter 

and Studdert (2015) and Davis et al. (2018).  

Chapter seven that follows provides the results and discussion that emerged from this 

study, in a paper titled ‘Preventing road crashes: Do infringements for traffic offences have a 

deterrent effect amongst drivers aged 40+? An examination of administrative data from 

Victoria, Australia’. 
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Chapter Seven: Preventing road crashes: Do infringements for traffic 

offences have a deterrent effect amongst drivers aged 40+? An 

examination of administrative data from Victoria, Australia  

7.1 Introduction 

The chapter presents the results of study two. VicRoads licensing, infringements and crash 

data were used to examine whether infringements for driving offences have the desired 

effect of deterrence in changing driver behaviour, through looking at crash involvement in 

the period that follows. The study applied a case-case-time-control study design and sought 

to answer two key research questions: 

1) Is there an association between receiving an infringement for a driving offence and 

subsequent crash involvement? 

2) Are driver and offence characteristics associated with subsequent patterns of crash 

involvement in the period following an infringement for a driving offence being 

received? 

The study was published in 2020 in the academic journal, Transportation Research Part F: 

Traffic Psychology and Behaviour.  

McDonald, H., Berecki-Gisolf, J., Stephan, K., & Newstead, S. (2020). Preventing road 

crashes: Do infringements for traffic offences have a deterrent effect amongst 

drivers aged 40+? An examination of administrative data from Victoria, Australia. 

Transportation Research Part F: Traffic Psychology and Behaviour, 69, 91-100. 

https://doi.org/10.1016/j.trf.2020.01.004 
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Chapter Eight: Research design and data collection methods for study 

three  

8.1 Introduction 

Studies one and two of this PhD focussed solely on legal sanctions, specifically traffic 

infringements, and their effectiveness in deterring subsequent illegal driving behaviour and 

in achieving crash avoidance. However, as the review of the existing literature in chapter 

two indicated, there is evidence that other factors, including non-legal sanctions and 

personality may also influence driver behaviour. Furthermore, research has suggested that 

personality may interact with other factors to influence driver behaviour. This broader idea 

of deterrence was the focus of study three. 

The aim of the current chapter is to provide methodological information relating to the 

conduct of study three. First, the questions used to collect the data for each construct in 

the conceptual model for study three are described. Second, the chapter provides a 

rationale for using an online survey to collect the data. This includes a discussion of the 

strengths and weaknesses of online data collection methods, considering these in the 

context of study three. Finally, details on participant recruitment are provided. The current 

chapter provides an important introduction for understanding the two chapters that follow, 

which report on the results of the data analysis phase of this study three. 

8.2 Aims of study three 

As indicated in the introduction, study three had three broad aims:  

1) To assess whether receiving an infringement for a driving offence has the desired 

effect of deterrence 

2) To assess whether drivers’ perceptions in relation to illegal driving behaviour have a 

deterring influence  

3) To determine whether potential deterring factors differ depending on driver 

characteristics 

The conceptual model that was developed for examination in study three and to address 

these aims (introduced in chapter three) is again provided in Figure 8.1. As was described, 

the model sought to guide an examination of whether perceptions towards potential 
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deterring factors have a mediating influence between personality and expectations to 

perform an illegal driving behaviour/s. Furthermore, the model also sought to guide an 

examination of a number of direct links, these being links between personality and 

perceptions towards the four potentially deterring factors; personality and behavioural 

expectations; and perceptions towards the four potentially deterring factors and 

behavioural expectations.   

 

Figure 8.1 Conceptual model for examination in study three showing pathways that may exist between 
personality, perceptions of potential deterrents and behavioural expectations 

 

A survey was designed to collect data on each of the constructs in the theoretical model. 

Separate questions were asked for each offence type in relation to perceptions of 

enforcement, crash risk, social norms and disapproval, negative personal and emotional 

affect and behavioural expectations.  

Illegal driving behaviours that data were collected for are: 

1) Driving with a Blood Alcohol Concentration (BAC) above the legal limit 
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2) Driving after using an illicit drug/s 

3) Speeding – including differing levels of speeding severity:  

a) Driving at up to 10km/h above the speed limit; and  

b) Driving at more than 10km/h above the speed limit 

4) Using a handheld mobile phone whilst driving 

5) Failing to stop at a red light 

Details about the questions used to collect the data are provided in the following section.  

8.3 Details of questions used to collect data for each construct in the conceptual 

model 

The following section provides information on how data were collected for each of the 

constructs included in the theoretical model in Figure 8.1. Information is also provided on 

other measures data were collected for in study three. These include demographics, 

previous driving behaviour, previous crash involvement, licence details and use of alcohol 

and illicit drug/s. In some instances, validated scales were used. In other instances, 

questions from existing research were used as a guide, and adapted to make them 

applicable to the current study. A copy of the survey is included in Appendix E.   

8.3.1 Personality 

The Big Five Inventory (BFI) was used to measure the five personality traits of extraversion, 

agreeableness, conscientiousness, neuroticism and openness (John, Donahue & Kentle, 

1991; John, Naumann & Soto, 2008; John and Srivastava, 1999). The BFI includes 44 items 

with a five-point scale of Disagree Strongly’ (1); ‘Disagree a little’ (2); ‘Neither Agree nor 

Disagree’ (3); ‘Agree a little (4); ‘Agree Strongly’ (5)  (John, Naumann & Soto, 2008; John and 

Srivastava, 1999). Scale scores are calculated by averaging the item scores for each of the 

five personality traits. A higher score indicates that an individual generally displays 

behaviour consistent with the trait. Due to the nature of some items in the BFI, they are 

reverse coded. This is because these items are framed in a way that responses higher on the 

scale means the person displays behaviour not consistent with the trait (John, Naumann & 

Soto, 2008; John and Srivastava, 1999).   

Extraversion is measured using eight items in the BFI (e.g. ‘Is talkative’, ‘Is full of energy’, 

‘Generates a lot of enthusiasm’). Agreeableness is measured using nine items in the BFI (e.g. 

‘Is helpful and unselfish with others’, ‘Has a forgiving nature’, ‘Is generally trusting’). 
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Conscientiousness is measured using nine items in the BFI (e.g. ‘Does a thorough job’, ‘Is a 

reliable worker’, ‘Makes plans and follows through with them’). Neuroticism is measured 

using eight items in the BFI (e.g. ‘Is depressed, blue’, ‘Worries a lot’, ‘Can be moody’). 

Openness is measured using ten items in the BFI (e.g. ‘Is curious about many different 

things’, ‘Has an active imagination’, ‘Is inventive’) (John, Donahue & Kentle, 1991; John, 

Naumann & Soto, 2008; John and Srivastava, 1999). A full list of the 44 items included in the 

BFI and the personality trait they measure can be found in Appendix F. 

The BFI has been widely used in research in a diverse range of study areas and with many 

different study samples. Recent examples include a study examining the personality of 

Australian pharmacists (Waddell et al., 2020), victimization experienced by adolescents in 

schools (Kulig et al., 2019), emotional intelligence and autism (Robinson, Hull & Petrides, 

2020) and creativity (Kaspi-Baruch, 2017). The BFI has been found to have good internal 

consistency, test-retest stability, discriminant validity, convergent validity, construct validity 

and external validity (Rammstedt & John 2007).  

8.3.2 Perceptions of enforcement 

Two items for each offence type were used to capture data on perceptions of enforcement. 

One focussed on certainty of sanctions and one focussed on severity of sanctions. Given 

legal sanctions vary between the offences, the questions were tailored for each offence 

type.  

While additional context was added, the questions used to examine perceptions of 

enforcement were based on those used by Davey et al. (2008), Freeman, Liossis & David 

(2006), Freeman et al., (2016), Freeman et al., (2010), Freeman and Watson (2006) and 

Szogi et al. (2017). For example, Freeman, Liossis & David (2006) asked recidivist drink 

drivers to indicate the impact penalties for drink driving had on their lives. Similarly, 

Freeman and Watson (2006) and Freeman et al. (2016) asked drivers to indicate the impact 

a drink driving penalty would have on their life. Freeman et al. (2016) also asked drivers to 

indicate if they would be worried about getting caught for a drink driving offence. Szogi et 

al. (2017) also asked drivers about worry of being caught and the impact a sanction would 

have on their life. Given the success of these studies in examining deterrence, similar 

questions were used, adding in additional context to the offence type, as indicated above.   
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The items that were included to capture perceptions of enforcement in relation to driving 

with a BAC above the legal limit and driving after using an illicit drug were:  

1) If I was to [offence type] I'd worry that I would get caught by police 

2) Loss of my licence for [offence type] would have a significant negative impact on my 

life 

The items that were included to capture perceptions of enforcement in relation to driving 

up to 10km/h above the speed limit were and driving at more than 10km/h above the speed 

limit were: 

1) If I was to drive [offence type], I'd worry that I would get caught by police or a speed 

camera 

2) Receiving a fine and/or demerit points on my licence for [offence type] would have a 

significant negative impact on my life 

The items that were included to capture perceptions towards enforcement in relation to 

using a handheld mobile phone whilst driving were: 

1) If I was to use a handheld mobile phone whilst driving, I'd worry that I would get 

caught by police 

2) Receiving a fine and/or demerit points on my licence for using a handheld mobile 

phone whilst driving would have a significant negative impact on my life 

The items that were included to capture perceptions towards enforcement in relation to 

failing to stop at a red light were: 

1) If I was to drive through a red light, I'd worry that I would get caught by police or a 

red light camera 

2) Receiving a fine and/or demerit points on my licence for driving through a red light 

would have a significant negative impact on my life 

Responses were measured on a 7-point scale of: 1) Strongly Disagree; 2) Disagree; 3) 

Somewhat Disagree; 4) Neither Agree nor Disagree; 5) Somewhat Agree; 6) Agree; 7) 

Strongly Agree. Higher scores were therefore indicative of greater levels of deterrence. 

8.3.3 Perceptions of crash risk 

Two items for each offence type were included in the survey to capture data on perceptions 

of crash risk. The first item examined drivers’ perceptions in relation to the level of risk of 

being involved in a crash if they performed each of the driving behaviours of interest. The 
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second item examined drivers’ perceptions in relation to the risk of injuring oneself or 

others in the event of a crash occurring as a result of each of the illegal driving behaviours of 

interest.   

The questions used to examine perceptions of crash risk were based on questions used in 

existing research that has explored the deterring influence of worry about being involved in 

a crash and the potential physical loss that may result (Freeman et al., 2006; Freeman et al., 

2016; Freeman & Watson, 2009). Whilst the exact questions asked in these studies varied, 

between them, they each sought to examine concern about being involved in a crash and/or 

concern about injury. Whilst in some cases, questions were only asked about injury to 

oneself, other studies examined injury to others also. Thus, to ensure a full picture of injury 

risk, in the current study, drivers were asked to indicate perceived risk of crash and 

perceived risk of injury to themselves and others.  

The items that were included to capture perceptions of crash risk for all offence types were:  

1) I would be worried that I could have a crash if I [offence type] 

2) I would be worried that I could injure myself or someone else if I [offence type] 

Responses were measured on a 7-point scale of: 1) Strongly Disagree; 2) Disagree; 3) 

Somewhat Disagree; 4) Neither Agree nor Disagree; 5) Somewhat Agree; 6) Agree; 7) 

Strongly Agree. Higher scores were therefore considered indicative of greater levels of 

deterrence. 

8.3.4 Perceptions of social norms and disapproval 

Two items for each offence type were used to capture data for the perceptions of social 

norms and disapproval construct. The first item examined drivers’ perceptions of how much 

of the time they feel performing illegal driving behaviours is wrong. The second item 

examined drivers’ perceptions on how they believe those closest to them would respond if 

they were to engage in any of the driving behaviours of interest.  

The measures examining how much of the time drivers perceive the performance of the 

illegal driving behaviours to be wrong were similar to items used to examine moral 

attachment to the norm in studies conducted by Freeman, Liossis and David (2006) and 

Grasmick and Green (1980). Freeman, Liossis and David (2006) asked repeat drink drivers if 

they believe it is wrong to drink and drive. Grasmick and Green (1980), asked individuals 



154 
 

how much of the time it is wrong to drink drive. As in previous constructs, the questions 

were amended slightly to be applicable to the current study.  

The items that were included to capture perceptions of social norms and disapproval for all 

offence types were:  

1) How much of the time do you think it is wrong to [offence type]? 

2) Thinking about the people who mean the most to you, how do you think they would 

respond if you [offence type]?  

Two different scales were used for the items that examined perceptions of social norms and 

disapproval. The items that asked drivers about how much of the time they think each of 

the behaviours are wrong were measured on a 5-point scale of: 1) Never wrong to do it; 2) 

Rarely wrong to do it; 3) Sometimes wrong to do it; 4) Usually wrong to do it; 5) Always 

wrong to do it. The items that asked drivers about how those who mean those most to 

them would respond if they were to perform each of the driving behaviours were measured 

on a 7-point scale of: 1) Strongly Approve; 2) Approve; 3) Somewhat Approve; 4) Neither 

Approve nor Disapprove; 5) Somewhat Disapprove; 6) Disapprove; 7) Strongly Disapprove. 

Higher scores were therefore considered to be indicative of greater levels of deterrence. 

8.3.5 Perceptions of negative personal and emotional affect 

Two items for each offence type were used to capture data for the perceptions of negative 

personal and emotional affect construct. The first item examined drivers’ perceptions of 

whether they expect they would experience shame if they were to engage in each of the 

illegal driving behaviours of interest. The second item examined drivers’ perceptions of 

whether they expect they would experience guilt if they were to engage in each of the 

illegal driving behaviours of interest. 

Freeman et al. (2006) asked repeat drink drivers if they feel guilty after drinking and driving. 

Similarly, Grasmick and Bursik (1990) asked individuals if they would feel shame or guilt if 

they were to drink and drive (the words shame and guilt were used interchangeably in their 

research). Thus, given shame and guilt have already been used in established road safety 

research, proving their suitability in examining non-legal sanctions, they were identified as 

suitable emotions to measure this construct. Furthermore, these existing questions guided 

the development of the questions used in the survey in current research.   
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To ensure participants understood what was meant by shame and guilt, definitions were 

provided in the survey for each word. These definitions were taken from the Oxford 

Dictionary. Shame was defined as 'a painful feeling of humiliation or distress caused by the 

consciousness of wrong or foolish behaviour'. Guilt was defined as 'the fact of having 

committed a specified or implied offence or crime'. Individuals were instructed to think 

about these definitions prior to responding to the survey items that examined perceptions 

of negative personal/emotional affect.  

The items that were included to capture perceptions of negative personal/emotional affect 

for all offence types were:  

1) Would you feel shame if you [offence type]? 

2) Would you feel guilt if you [offence type]? 

All items were measured on a 7-point scale of: 1) Strongly Disagree; 2) Disagree; 3) 

Somewhat Disagree; 4) Neither Agree nor Disagree; 5) Somewhat Agree; 6) Agree; 7) 

Strongly Agree. Higher scores were therefore considered to be indicative of greater levels of 

deterrence. 

8.3.6 Expectations to perform the driving behaviour of interest 

Expectations to perform each of the illegal driving behaviours was examined using one item 

per behaviour. A reference period of expecting to perform the behaviour in the following 

twelve months was provided, to give to a definitive length of time to consider when 

responding. The item used to examine behavioural expectations for all behaviours was:  

1) How likely do you think it is that you will [offence type] in the next twelve months? 

All items were measured on a 7-point scale of: 1) Extremely Unlikely; 2) Moderately 

Unlikely; 3) Slightly Unlikely; 4) Neither Likely or Unlikely; 5) Slightly Likely; 6) Moderately 

Likely; 7) Extremely Likely. Higher scores were therefore indicative of greater expectations 

to perform the driving behaviours and considered to be evidence of not being deterred.  

8.3.7 Other variables measured in the survey 

In addition to each of the constructs outlined above, that were included in the conceptual 

model for examination in study three, a number of other measures were included in the 

survey for data collection. These additional items were collected to gather information 

about the profile of individuals who completed the survey. First, data on a number of 

demographic factors were collected in the survey. These included gender, current age, age 
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at first licence, licence type, Victorian area of residence, highest level of education achieved 

and current employment status.  

Second, data on previous performances of the illegal driving behaviours were collected. 

Respondents were asked both how often they performed each of the behaviours when they 

drove in the twelve months prior, and also experience of apprehension for the behaviours. 

This factor sought to quantify the level of previous offending in the study sample. The 

question based on regularity of offending was similar to that successfully used in existing 

research by Freeman et al. (2016). However, once again, the wording and response options 

were changed slightly to be applicable to the current study.  

Third, respondents were asked to indicate if they had been involved in a crash in the three 

years prior, and if so, details on crash severity and fault were also collected.  

Fourth, drivers were asked questions about their licence details. These included the type/s 

of licence/s held, both in terms of probationary or full licence and whether the licence 

enables them to drive a motorcycle and/or heavy vehicle, in addition to a car. Drivers were 

also asked to indicate whether they had any experience of being unlicensed in the twelve 

months prior to survey completion.  

Fifth, drivers were asked about their use of alcohol and illicit drugs. Alcohol use data were 

collected using the Alcohol Use Disorders Identification Test (AUDIT), developed by the 

World Health Organization (WHO). The scale consists of ten items in total: three that seek to 

understand patterns of alcohol consumption; three that collect information on alcohol 

dependency; and four that collect information on problems that may have arisen as a result 

of alcohol consumption (Babor, et al., 2001).  

In terms of illicit drug use, questions were asked in relation to heroin, cocaine, 

amphetamines, cannabis and ecstasy. An open-ended question was also included, to enable 

drivers to specify other illicit drug types they had used. Drivers were asked to indicate 

which, if any, illicit drug type/s they had used. Where a driver indicated they had used an 

illicit drug/s, they were asked how regularly they had used the drug/s in the last twelve 

months. This question was modelled off the frequency of use question contained within the 

AUDIT, to ensure consistency throughout the survey. The alcohol and illicit drug use 

questions were included to gain an understanding on the extent and regularity of use of 
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substances amongst study participants. Descriptive statistics on all these survey items are 

provided in chapter nine.  

Finally, it is important to note that the survey also included questions on self-control. 

However, self-control was not ultimately considered in the analyses presented in this thesis. 

Initial analyses revealed significant levels of multicollinearity between self-control and the 

Big-Five personality factors. The model was therefore revised to only include the Big-Five 

personality factors.  

8.4 Method of data collection used in study three and rationale for using this method 

As indicated, a survey was designed and used for collection of data for study three. When a 

researcher embarks upon a study where the collection of new data is required to answer 

the research questions developed, there are many different methods of data collection 

available that they can choose from. When selecting the most appropriate method, there 

are a number of factors that must be considered, which will in turn indicate the method or 

methods that are most appropriate. Factors that were considered in the current research 

when choosing the most appropriate method of data collection were:   

1) Sample Size: Data were sought from a large sample of drivers from across Victoria, 

Australia. 

2) Accessibility: The survey had to be accessible to a wide a range of Victorian drivers, 

covering both metropolitan and regional areas.  

3) Time and budget constraints: Given the research was being undertaken as part of a 

PhD research program, the data collection phase had to occur within a relatively 

short period of time and had limited financial resources available to complete it.  

4) Not all questions were relevant to all individuals: The survey collected a variety of 

information, however not all questions were relevant all individuals (e.g. illicit drug 

type questions were only applicable to individuals who reported they had used an 

illicit drug). There was therefore a need to present some questions to some people, 

based upon their response to a filter question.  

5)  Sensitive data were being collected: The survey collected potentially sensitive 

information. This included the performance of illegal driving behaviours, use of illicit 

drugs, consumption of alcohol and previous involvement in crashes.  
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After a period of consideration and evaluation, the decision was made to collect data for the 

current study through the use on an online, self-completed survey. The following section 

provides an overview of the use of online surveys for the collection of research data. In 

particular, the aim is to describe some of the advantages and disadvantages that have been 

identified in the research literature surrounding the use of online surveys. Comparisons are 

drawn with other possible methods that could have been used, including face-to-face, mail 

and telephone data collection.  

8.4.1 Accessibility to online surveys 

The number of Australians with access to the internet has increased markedly overtime. 

Australian Bureau of Statistics (ABS) data show that the number of households with internet 

access went from 56 percent in 2004-05 to 86 percent in 2016-17 (Australian Bureau of 

Statistics, 2018). The expansion of the internet has opened up new opportunities for 

research, including the online collection of data (e.g. Granello & Wheaton, 2004; Lazar & 

Preece, 1999). Whereas in the past, face-to-face interviews, mail out surveys and telephone 

surveys were commonly used for data collection, the use of the internet to administer 

surveys has now become a prevalent option (e.g. Couper, 2000; Hardré et al., 2007). Given 

the widespread availability of internet access in Australia today, the use of online methods 

of data collection therefore provides the opportunity to collect information from a large 

number of people with relatively minimal effort.  

Despite the ease of accessibility that the internet has provided, it is important to recognise 

that internet accessibility is not equal across Australia. There are certain groups in the 

community that do not have equal access to the internet (Shih & Xitao, 2008; Sue & Ritter, 

2012a) This may include the elderly and people who experience socio-economic 

disadvantage. Some people may also have limited skills in using a computer (Schleyer & 

Forrest, 2000). This has the potential to exclude individuals in these groups from being able 

to participate in the research, therefore limiting the generalisability of the results (e.g. 

Zhang, 1999).   

8.4.2 Speed with which data can be collected online 

Online data collection is an effective method for the quick collection of data, particularly 

because it enables multiple responses to be collected simultaneously (Couper, 2000; Sue & 
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Ritter, 2012a). Response turnaround time is also much faster in comparison to other 

techniques, such as mail surveys (Kwak & Radler, 2002, Schleyer & Forrest, 2000).  

8.4.3 Cost effectiveness of online data collection 

The collection of research data online is very economical (Cobanoglu, Warde & Moreo, 

2001; Couper, 2000; Schleyer & Forrest, 2000; Schmidt, 1997; Wright, 2005). Other methods 

of data collection can be costly, particularly where the researcher has to travel to meet with 

study participants (Sue & Ritter, 2012a), pay for printing and postage costs associated with 

mail out surveys (Cobanoglu et al., 2001; Couper, 2000; Schleyer & Forrest; Wright, 2005) or 

pay for the cost of making calls if a telephone method is used (Wright, 2005). Following data 

collection, there are also costs of coding and data entry if non-electronic methods of data 

collection are used (Cobanoglu et al., 2001; Granello & Wheaton, 2004; Kaplowitz, Hadlock, 

& Levine, 2004; Schleyer & Forrest, 2000).  

8.4.4 Ease of completing online surveys 

Online surveys can assist in ensuring that participants can easily respond to questions. 

Online data collection enables skip patterns to be embedded into the survey, meaning that 

respondents are only presented with relevant questions (Sue & Ritter, 2012a). Individuals 

are not burdened with the responsibility of having to read and follow skip patterns through 

the survey completion process, which can open up the possibility for errors to be made (Sue 

& Ritter, 2012a).  

Respondents are also able to complete the surveys at a pace that suits them. This means 

that participants can choose a time that suits them to complete the survey, can stop at any 

time to attend to other tasks and responsibilities, as well as to consider their responses for 

as long as they feel is appropriate (Sue & Ritter, 2012a).  

Despite the ease that online surveys present for participants completing them, at the same 

time, online surveys can present some challenges. As with all data collection methods that 

are self-administered, the researcher is not able to quickly and directly respond to questions 

that a respondent has. The researcher is also not able to elicit further information or clarify 

responses when an individual provides an answer that is not applicable or does not provide 

an adequate level of information (Couper, 2000). Whilst these barriers can be overcome 

with face-to-face or telephone interviews, such a method of data collection was not possible 
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in this research, given it would be very time intensive and difficult to access a diverse driver 

group across Victoria.  

8.4.5 Suitable for asking sensitive and personal questions 

Online surveys are a good method for collecting data that may be considered by some 

individuals to be sensitive and/or personal (e.g. Granello & Wheton, 2004). The non-face-to-

face nature means respondents are able to remain anonymous, which is not possible with 

data collection methods in which a person responds directly to a researcher (e.g. Hewson, 

Laurent & Vogel, 1996). As a result, the responses that are obtained may be more accurate 

and truthful, as individuals do not fear judgement or consequences when providing 

responses that may not be as favourable or acceptable (e.g. Hewson et al., 1996).  

8.4.6 Ability to collect responses from a large sample of individuals  

Researchers may be able to collect data from larger groups of individuals than would be 

possible with other methods. Despite this, there are also disadvantages to achieving the 

desired sample size in relation to online surveys. One such disadvantage is the relatively 

high risk that respondents will start the survey, but not complete it, a problem attributed to 

the independent and non-contact nature of the data collection method (Sue & Ritter, 

2012b). Participants may not feel as obligated to complete the survey as they would feel if 

they were directly responding to a researcher. Indeed, a number of studies have found that 

online surveys have lower response rates than those achieved in other methods of data 

collection (e.g. Bech & Kristensen, 2009; Couper, 2000; Kwak & Radler, 2002; Miller et al., 

2002; Shih & Zitao, 2008).   

8.4.7 Conclusions for why an online survey was used  

As can be seen, the use of an online survey met all the requirements that were set out for 

data collection (sample size, accessibility, time and budget constraints, not all questions 

were relevant to all individuals and sensitive data was being collected). Whilst there were 

other data collection methods that could have been used, such as paper-based surveys or 

telephone interviews, ultimately, an online survey was able to meet all the requirements 

and was therefore considered the most sensible option.  
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8.5 Collection of survey data and process of participant selection 

8.5.1 Collection of the data 

Ethics approval for the research was received from the Monash University Human Research 

Ethics Committee (MUHREC). The online survey was administered via the survey platform 

Qualtrics. Qualtrics is a large research services company that provides access to survey 

software to enable individuals to create and build online surveys to collect data for their 

requirements (Qualtrics, 2020a).   

Thus, as part of this PhD research program, the survey questions that had been developed 

were built in the Qualtrics platform. Qualtrics enabled the survey to developed in a way that 

ensured it would be as easy as possible to complete for study participants, through a clear 

and easy to follow format. 

Data collection took place between July-August, 2019. The survey took approximately 15 

minutes for individuals to complete. An initial pilot period of data collection was 

undertaken. A small number of changes were then made to the survey, to ensure the data 

that was eventually collected would be of the highest quality possible.  

8.5.2 Selection Criteria 

A number of selection criteria were applied, in order to identify drivers who were eligible for 

inclusion. The selection criteria that drivers had to meet to be included in the study were: 

1) A drivers licence for Victoria, Australia that enabled them to operate a car (Drivers 

who held a car learners permit were not eligible to participate) 

2) Living in Victoria, Australia at the time of completing the survey 

3) Had to have driven at least once on Victorian roads in the twelve-month period prior 

to completing the survey  

8.5.3 Access to study participants 

To facilitate access to individuals who met all the selection criteria that was outlined above, 

the Qualtrics online sample research panel service was used.  

As part of their panel service, Qualtrics has access to individuals who have agreed to 

participate in research studies. Individuals receive links, via email, to surveys that are 

potentially relevant to them and for which they may meet the eligibility criteria. For 

participating, individuals earn credit points, which can then be used to obtain gift card 
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rewards of their choice (Qualtrics, 2020b). Qualtrics were approached and the full selection 

criteria and sample size requirements for the study were specified. Qualtrics then handled 

all the data collection phase of the research, which included recruitment of eligible 

individuals, monitoring data quality and providing the data set containing all responses. 

8.5.4 Quality control processes in place 

The use of Qualtrics for the collection of data meant a number of quality control functions 

were put in place. This ensured the final data set was of a high standard and was able to 

produce accurate analyses.     

First, Qualtrics monitored the length of time it took each respondent to complete the 

survey. Responses that were completed in less than five minutes, potentially suggesting an 

individual was not providing high-quality and accurate responses were removed. 

Second, Qualtrics ensured that all individuals met the selection criteria by requiring them to 

confirm the three conditions specified in Section 8.5.2 were true for them. Any individual 

who did not meet these criteria were not able to complete the survey.   

Third, responses that were collected outside of Australia (potentially indicating an individual 

did not actually meet the selection criteria of being a Victorian licensed driver) were also 

removed by Qualtrics. Whilst it is possible that some individuals could have completed the 

survey while on a work or holiday trip, there was also a risk that an individual had given 

false information in the screening questions, and thus it was decided to exclude them and 

replace them with another respondent.  

Fourth, to ensure a representative sample of licensed drivers were captured in the survey, 

Qualtrics set up quotas for age and gender. Quotas meant that a set number of responses 

from individuals with a particular characteristic were sought, and once the desired number 

of responses were received from individuals who fell within the group, the survey ceased to 

be available to others with the same characteristics. This ensured the sample of drivers was 

not heavily weighted to specific age and genders, but was rather diverse and included males 

and females from all age categories.   
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8.5.5 The final data set 

Following completion of data collection, the data file was downloaded into SPSS Version 25 

(IBM Corp, 2017). Whilst as outlined above, Qualtrics had in place rigorous quality control, 

further data checking and cleaning was undertaken, to ensure completeness of the data set 

and that all items were coded correctly. A total of 5,108 responses were included in the final 

data set.  

To obtain descriptive statistics, which are reported in the following chapter, the data set 

was exported to the data analysis program, SAS Version 9.4 (SAS Software, 2014). Finally, 

the data set was then exported to MPlus Version 8.4 (Muthén & Muthén, 1998-2017) to 

conduct the analyses where the pathways in the conceptual model were examined. Further 

details about these statistical analyses are included in chapter ten. 

8.6 Conclusion 

This chapter has provided a range of information relevant to study three of this PhD. First, 

the survey items were described. Second, justification for the use of an online survey was 

provided, before finally providing the details of the data collection process, including 

participant recruitment and eligibility criteria. The results for study three are contained in 

the following two chapters. Further conclusions about this study are therefore provided 

following presentation of the results. 
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Chapter Nine: Examination of driver characteristics, perceptions and 

expectations relating to driving behaviour 

9.1 Introduction 

The following chapter provides the results of a descriptive analysis for a range of variables 

on which data were collected in the survey designed for study three of this PhD. The aim of 

this chapter is to provide an overview of the characteristics of the group of drivers who 

responded to the survey, prior to reporting on the results of the mediated regression 

modelling in chapter ten. 

This chapter is divided into a number of sections. These include an examination of the 

demographic characteristics of the drivers who responded to the survey (Section 9.2); 

personality profile in relation to the Big Five Personality factors (Section 9.3); perceptions 

towards the potentially deterring factors (section 9.4); previous performance of illegal 

driving behaviours and sanctions received (Section 9.5); expectations to perform illegal 

driving behaviours in the following twelve months (Section 9.6); previous crash involvement 

(Section 9.7); licence type and experience of being unlicensed (Section 9.8); alcohol use and 

illicit drug use (Section 9.9). Where relevant, comparisons are drawn with statistics on 

demographic indicators from the broader population. Ideally, all comparisons would be 

drawn with the Victorian driver population, to examine the extent to which the sample of 

drivers in this study were representative of Victorian licence holders. Unfortunately, data 

that would enable these comparisons were generally not available. Despite this, the 

relatively large sample size from a broad spectrum of the Victorian driver population, 

including both males and females, aged from 18-90 years and from both metropolitan 

Melbourne and regional Victoria means we can have some confidence that drivers come 

from a wide spectrum of the Victorian driver population.      

9.2 Demographic characteristics 

A total of 5,108 drivers completed the online survey. All of these drivers met the study 

criteria of being residents of Victoria, Australia and holders of a Victorian driver’s licence 

that enabled them to drive a car. Just over two-thirds (69.2%, n=3536) of the drivers 

reported that they live in the Melbourne metropolitan region, whilst 29.1% (n= 1484) 
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reported living in a Victorian regional area. The mean age of drivers in the study sample was 

46.1 years (SD=17.5). Males had a slightly older mean age of 49.6 (SD=17.6) compared to 

females (M=43.1, SD=16.9). 

Table 9.1 provides an age and gender breakdown of study participants. There was a slightly 

higher number of females who responded to the study (n=2682, 52.5%) compared to males 

(n=2410, 47.2%). Table 9.1 also provides the age and gender breakdown for the Victorian 

driver population in 2018, for comparison. In the Victorian driver population, 49.3% of 

drivers were female and 50.7% of drivers were male (Bureau of Infrastructure, Transport 

and Regional Economics, 2019). Thus, in the study sample, females were slightly 

overrepresented, and males slightly underrepresented. 

In terms of age, the highest proportions of drivers in the study sample were in the 30-39 

year-old age group (n=1021, 20.0%) and the 60-69 year-old age group (n=876, 17.2). As 

would be expected, given driving involvement amongst older people declines (e.g. Gallo, 

Rebok & Lesikar, 1999; Hakamies-Blomqvist & Wahlstrom, 1998; Musselwhite & Shergold, 

2013), the smallest proportion of drivers were in the 80+ age category (n=61, 1.2%). When 

comparing the age breakdown in the study sample with the wider Victorian driver 

population, both similarities and differences emerged. Like in the current study, the largest 

proportion of drivers in the Victorian driver population were aged 30-39 (19.9%). The 

smallest proportion were also aged 80+, however, the proportion in the driver population 

(3.2%) was actually larger than that observed in the study sample. It is possible that the 

online method of data collection used in the research potentially led to a lower proportion 

of older drivers accessing the survey (Table 9.1). 

Table 9.1 also enables an examination of the age breakdown by gender. In the 18-19, 20-24, 

25-29, 30-39, 40-49 and 50-59 year age groups, the proportion of females who responded 

to the survey was greater than the proportion of males, with females accounting for over 

two-thirds of respondents in these age groups. This pattern was reversed in the older age 

groups, where the proportion of males was greater than the proportion of females 

completing the survey. Indeed, for the group of drivers aged 80+, over 70% who drivers who 

responded were male. These proportions were however not consistent with the wider 

Victorian driver population, where across all age groups the proportion of males licensed is 

greater than females. Furthermore, the proportion of females who completed the survey in 
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the younger age groups (18-19 and 20-24 in particular) was considerably greater than the 

proportion they represent in the Victorian driver population. Similarly, the proportion of 

females who completed the survey in the oldest age group (80+) was considerably lower 

than the proportion of female drivers in this age group in the Victorian driver population 

(Table 9.1).     

The age and gender breakdown in the current study nonetheless still reflected the driving 

population in general, where females were historically less likely to obtain a drivers licence 

than males (e.g. Dowling, 2000; Parkin, 2017), in addition to older females being more likely 

to cease driving than their male counterparts (e.g. Anstey et al. 2006; Ross et al. 2009), even 

when they have a level of health that means they may still be fit to drive (e.g. Forrest et al. 

1997; Siren, Hakamies-Blomqvist & Lindeman, 2004). 

Table 9.1 Age and gender of survey participants in comparison to the Victorian licensed driver 
population 

 Male Female Total 

Age Group n 
% of 
age 

group 

Vic % 
of age 
groupa 

n 
% of 
age 

group 

Vic % 
of age 
groupa 

n 
% of 

sample 
Vic % of 

populationa 

18-19b 47 30.9 50.3 105 69.1 49.7 152 3.0 4.8 

20-24 158 30.9 51.4 354 69.1 48.6 512 10.1 7.8 

25-29 188 41.3 50.7 267 58.7 49.3 455 8.9 9.3 

30-39 452 44.3 50.6 569 55.7 49.4 1021 20.0 19.9 

40-49 323 43.9 50.1 413 56.1 49.2 736 14.5 17.9 

50-59 382 48.7 50.3 402 51.3 49.7 784 15.4 16.2 

60-69 499 57.0 50.3 377 43.0 49.7 876 17.2 13.0 

70-79 319 64.2 52.0 178 35.8 48.0 497 9.8 8.0 

80+ 43 70.5 54.3 18 29.5 45.7 61 1.2 3.2 

Total 2411 47.2 50.7 2683 52.5 49.3 5094 100.00 100.00 

a Victorian licensing data obtained from Bureau of Infrastructure, Transport and Regional Economics (BITRE) 
(2019) – Data are for 2018 
b The comparison data also included drivers aged below 18 (16 and 17 year-olds) 

 

In terms of current educational involvement, 908 (17.8%) respondents reported that they 

were engaged in study, either full-time (n=548, 10.7% of total sample) or part time (n=360, 

7.1% of total sample). Survey participants were also asked about their employment status. 

The majority of the sample were engaged in some form of employment, either full-time 

(n=2032, 39.8%), or part-time/causal (n=1223, 23.9%). There was also a relatively high 
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number of retired people who participated in the survey, representing almost one fifth of 

the study sample (n=979, 19.2%) (Table 9.2). It is notable that of the 343 people that 

identified being unemployed, 137 (39.9%) identified they were engaged in study, either full-

time (n=104) or part-time (n=33).  

Considering these results provided above in comparison to the broader Australian 

population requires looking at the data by age. ABS data show that 80 per cent of people 

aged 15-64 years were engaged in some form of work or study in 2020 (Australian Bureau of 

Statistics, 2020b). When considering the 4070 people in the sample who fall into this age 

group (18-64 years, given the legal licensing age in Victoria), 78 per cent were engaged in 

some work or study. In terms of retirement, ABS data in 2020 show that amongst people 

aged 65-69 years, 64 per cent are retired, while amongst those aged 70 years and over, 86 

per cent are retired (Australian Bureau of Statistics, 2020c). When these specific age groups 

were considered in the current study sample, results were relatively consistent. In the 

current study, of the 480 people aged 65-69 years, 308 (64.2%) were retired, while of the 

558 people aged 70 years and older, 472 (84.6%) were retired. These results thus indicate 

the sample was, for the most part, indicative of the population more broadly in terms of 

current employment status.     

Respondents were also asked to indicate the highest level of education they had achieved. 

Over two fifths (n=2162, 42.3%) of drivers indicated that they had completed a university 

qualification (Table 9.3). The sample completing the survey in the current study had a 

relatively higher level of education, when compared to the broader Australian community. 

In the most recent Australian census data, collected in 2016, 24.3 per cent of Australians 

reported they held a Bachelor degree and above (Australian Bureau of Statistics, 2017).  

Table 9.2 Employment status of survey participants 

Current employment status n % 

Unemployed 343 6.7 
Employed full-time 2032 39.8 

Employed part-time or casual 1223 23.9 

Home duties 346 6.8 
Retired 979 19.2 

Disability pension 117 2.3 

Other 42 0.8 

Do not wish to respond 26 0.5 
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Table 9.3 Highest level of education achieved amongst survey participants 

Level of education achieved n % 

Did not complete school (Left before Year 12/Form 6) 593 11.6 

Completed High School (Completed Year 12/Form 6) 982 19.2 

Completed an Apprenticeship/TAFE/Technical College 1241 24.3 

Completed a University degree (Bachelor/Graduate/Post-Graduate) 2162 42.3 

Other 102 2.0 

Do not wish to respond 28 0.6 

 

9.3 Personality profile 

Table 9.4 provides the mean and standard deviation for each of the five personality 

indicators measured using the Big Five Inventory (BFI) (John & Naumann, 2008; John & 

Srivastava, 1999). As was discussed in chapter eight, the BFI collects data on extraversion, 

agreeableness, conscientiousness, neuroticism and openness personality traits (John & 

Naumann, 2008; John & Srivastava, 1999). Responses are collected on a five-point scale, 

with higher scores indicating a stronger display of the personality trait in question (John & 

Naumann, 2008; John & Srivastava, 1999). Mean scores on the personality scale were 

highest for agreeableness (M=3.80, SD=0.63) and conscientiousness (M=3.76, SD=0.65). The 

lowest mean score was for neuroticism (M=2.81, SD=0.79) (Table 9.4). Unfortunately, there 

are no widely accepted norms for the Big Five Inventory to which these results can be 

compared. It is also not possible to compare how these results compare to the wider 

Australian population or indeed the Victorian driver population.   

Table 9.4 Mean scores on Big-Five personality indicators 

Personality indicator Mean Standard Deviation 

Extraversion 3.05 0.72 

Agreeableness 3.80 0.63 

Conscientiousness 3.76 0.65 

Neuroticism 2.81 0.79 

Openness 3.38 0.56 
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9.4 Perceptions towards potential deterrents of illegal driving behaviour 

9.4.1 Perceptions towards enforcement 

Table 9.5 provides the results from the first measure of perceptions towards enforcement, 

this being whether drivers feel they would be worried they would get caught if they were to 

perform a specified illegal driving behaviour. Across all offence types, only a small number 

of drivers responded that they ‘strongly disagreed’, ‘disagreed’ or ‘somewhat disagreed’ 

they would be worried they would be caught if they performed a specified driving 

behaviour, ranging from 2.7 per cent (n=133) for driving with an illegal BAC to 5.7 per cent 

(n=290) for driving at up to 10km/h above the speed limit. Comparatively, across all offence 

types, the highest proportions of drivers responded they ‘strongly agreed’ they would worry 

they would be caught if they performed a specified driving behaviour. Drivers reported 

being most worried about being caught for driving after using an illicit drug (n=3550, 69.5%) 

and driving with an illegal BAC (n=3538, 69.3%), with driving at up to 10km/h above the 

speed limit the behaviour that drivers were least likely to report they ‘strongly agreed’ they 

would be worried they would get caught (n=2122, 41.5%) (Table 9.5).  

Table 9.6 provides the results for the second measure that was used to examine perceptions 

towards enforcement, this being whether drivers feel a sanction for a specified driving 

offence would have a significant negative impact on their life. In relation to driving with a 

BAC over the legal limit and driving after using an illicit drug/s, drivers were asked the 

impact that loss of their licence for these offences would have on their life. 71 per cent 

(n=3625) ‘strongly agreed’ loss of licence for driving after using an illegal drug/s would have 

a significant negative impact on their life. This was slightly higher than the 68 per cent of 

respondents (n=3474) who ‘strongly agreed’ that loss of their licence for driving with an 

illegal BAC would have a significant negative impact on their life. For the remaining four 

behaviours (speeding up to 10km/h above the speed limit, speeding at more than 10km/h 

above the speed limit, using a handheld mobile phone whilst driving and driving through a 

red light), drivers were asked how much they agree a fine or demerit points would have a 

negative impact on their lives. Around one third of drivers reported that they ‘strongly 

agreed’ a fine or demerit points would have a negative impact on their life for each of the 

four offence types (speeding up to 10km/h, n= 1484, 29.1%; speeding more than 10km/h 



170 
 

above the speed limit, n=1653, 32.4%; using a handheld mobile phone whilst driving, 

n=1734, 34%; and driving through a red light, n=1704, 33.4%) (Table 9.6).  

9.4.2 Perceptions towards crash risk 

Table 9.7 provides the results of the first measure of perceived crash risk, this being 

whether drivers feel they would be worried about having a crash if they were to perform a 

specified driving behaviour. Drivers were most likely to ‘strongly agree’ they would be 

worried they could have a crash if they were to drive after using an illicit drug/s (n=3707, 

72.6%) and drive with a BAC above the legal limit (n=3652, 71.5%). Comparatively, speeding 

offences were perceived as having the lowest level of crash risk. Only one third of drivers 

reported that they ‘strongly agreed’ they would worry they could have a crash if they were 

to drive at up to 10km/h above the speed limit (Table 9.7). 

Table 9.8 provides the results of the second measure of perceived crash risk, this being 

whether drivers feel they would be worried about injuring themselves or others if they were 

to perform a specified driving behaviour. Responses on this measure were consistent with 

responses on the previous measure of crash risk. Drivers were most likely to ‘strongly agree’ 

they would be worried they could injure themselves or someone else if they were to drive 

after using an illicit drug/s (n=3807, 74.5%) or drive with an illegal BAC (n=3802, 74.4%). 

Once again, drivers were least likely to ‘strongly agree’ that they would be worried about 

injuring themselves or someone else if they were to drive up to 10km/h above the speed 

limit (n=2066, 40.5%). This was followed by speeding at more than 10km/h above the speed 

limit, with just over half of drivers (n=2694, 52.7%) reporting they ‘strongly agree’ they 

would be worried about injuring themselves or someone else if they were to perform the 

behaviour (Table 9.8).  
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Table 9.5 Perceptions towards certainty of legal sanctions for illegal driving behaviours amongst survey participants 

Worry about getting 
caught  

Strongly 
Agree 

Agree 
Somewhat 
Agree 

Neither 
Agree nor 
Disagree 

Somewhat 
Disagree 

Disagree 
Strongly 
Disagree 

Do not wish 
to respond 

Offence n % n % n % n % n % n % n % n % 

Drive with an illegal 
BAC 

3538 69.3 944 18.5 291 5.7 170 3.3 30 0.6 34 0.7 69 1.4 32 0.6 

Drive after using illicit 
drug/s 

3550 69.5 870 17.0 296 5.8 183 3.6 40 0.8 43 0.8 83 1.6 43 0.8 

Drive at up to 10km/h 
above the speed limit 

2122 41.5 1467 28.7 907 17.8 306 6.0 146 2.9 87 1.7 57 1.1 16 0.3 

Drive at more than 
10km/h above the 
speed limit  

2852 55.8 1320 25.9 555 10.9 180 3.5 83 1.6 58 1.1 44 0.9 16 0.3 

Using a handheld 
phone whilst driving 

2645 51.8 1311 25.7 626 12.3 250 4.9 117 2.3 73 1.4 66 1.3 20 0.4 

Driving through a red 
light 

3062 60.0 1232 24.1 458 9.0 195 3.8 64 1.3 40 0.8 42 0.8 15 0.3 
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Table 9.6 Perceptions towards severity of legal sanctions for illegal driving behaviours amongst survey participants 

Worry about sanction 
having a significant 
negative impact on life 

Strongly 
Agree 

Agree 
Somewhat 

Agree 

Neither 
Agree nor 
Disagree 

Somewhat 
Disagree 

Disagree 
Strongly 
Disagree 

Do not wish 
to respond 

Offence n % n % n % n % n % n % n % n % 

Drive with an illegal BAC 3474 68.0 929 18.2 350 6.9 200 3.9 50 1.0 45 0.9 45 0.9 15 0.3 

Drive after using illicit 
drug/s 

3625 71.0 835 16.4 306 6.0 191 3.7 40 0.8 33 0.7 54 1.1 24 0.5 

Drive at up to 10km/h 
above the speed limit 

1484 29.1 1282 25.1 1139 22.3 523 10.2 317 6.2 263 4.9 98 1.9 12 0.2 

Drive at more than 
10km/h above the speed 

limit 
1653 32.4 1454 28.5 963 18.9 485 9.5 260 5.1 196 3.8 86 1.7 11 0.2 

Using a handheld phone 
whilst driving 

1738 34.0 1431 28.0 936 18.3 446 8.7 248 4.9 202 4.0 89 1.7 18 0.4 

Driving through a red 
light 

1704 33.4 1433 28.1 961 18.8 459 9.0 275 5.4 182 3.6 80 1.6 14 0.3 
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Table 9.7 Perceptions on the degree to which survey participants believe they would experience worry about being involved in a crash if they were to 
perform an illegal driving behaviour 

 
Strongly 

Agree 
Agree 

Somewhat 
Agree 

Neither 
Agree nor 
Disagree 

Somewhat 
Disagree 

Disagree 
Strongly 
Disagree 

Do not wish 
to respond 

Offence n % n % n % n % n % n % n % n % 

Drove with an illegal BAC 3652 71.5 831 16.3 254 5.0 178 3.5 55 1.1 47 0.9 66 1.3 25 0.5 

Drove after using an illicit 
drug/s 

3707 72.6 763 14.9 239 4.7 173 3.4 74 1.5 60 1.2 60 1.2 32 0.6 

Drove at up to 10km/h 
above the speed limit 

1684 33.0 1078 21.1 903 17.7 566 11.1 389 7.6 304 6.0 162 3.2 22 0.4 

Drove at more than 
10km/h above the speed 

limit 
2358 46.2 1168 22.9 725 14.2 404 7.9 187 3.7 147 2.9 93 1.8 26 0.5 

Used a handheld mobile 
phone whilst driving 

2917 57.1 1113 21.8 546 10.7 247 4.8 115 2.3 78 1.5 68 1.3 24 0.5 

Drove through a red light 3181 62.3 1030 20.2 427 8.4 220 4.3 89 1.7 77 1.5 61 1.2 23 0.5 
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Table 9.8 Perceptions on the degree to which survey participants believe they would experience worry about injuring themselves or someone else if they 
were to perform an illegal driving behaviour 

 
Strongly 

Agree 
Agree 

Somewhat 
Agree 

Neither 
Agree nor 
Disagree 

Somewhat 
Disagree 

Disagree 
Strongly 
Disagree 

Do not wish 
to respond 

Offence n % n % n % n % n % n % n % n % 

Drove with an illegal BAC 3802 74.4 744 14.6 222 4.4 172 3.4 53 1.0 42 0.8 52 1.0 21 0.4 

Drove after using an illicit 
drug/s 

3807 74.5 702 13.7 243 4.8 161 3.2 67 1.3 40 0.8 60 1.2 28 0.6 

Drove at up to 10km/h 
above the speed limit 

2066 40.5 1125 22.0 810 15.9 467 9.1 291 5.7 196 3.8 130 2.6 23 0.5 

Drove at more than 
10km/h above the speed 

limit 
2694 52.7 1119 21.9 588 11.5 332 6.5 155 3.0 120 2.4 79 1.6 21 0.4 

Used a handheld mobile 
phone whilst driving 

3137 61.4 1017 19.9 467 9.1 239 4.7 98 1.9 64 1.3 65 1.3 21 0.4 

Drove through a red light 3373 66.0 963 18.9 361 7.1 183 3.6 79 1.6 75 1.5 57 1.1 17 0.3 
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9.4.3 Perceptions of social norms and disapproval  

Table 9.9 provides results of the first measure of social norms and disapproval, this being 

the degree to which drivers feel performance of the specified driving behaviours is wrong. In 

each of the offence types examined, with the exception of speeding at up to 10km/h above 

the speed limit, the majority of drivers reported that they perceived the behaviour as 

‘always wrong to do it’. The highest proportions of drivers reporting that the behaviours 

were ‘always wrong’ were for driving after using an illicit drug/s (n=4367, 85.5%) and driving 

with an illegal BAC (n=4337, 84.9%). Conversely, less than half (n=2172, 42.5%) of 

respondents felt it was ‘always wrong’ to drive at up to 10km/h above the speed limit. 

Interestingly, when looking at drivers who perceived the behaviours as ‘never wrong’ the 

highest proportions were once again observed for driving with an illegal BAC (n=221, 4.3%) 

and driving after using an illicit drug (n=201, 3.9%). This potentially suggests that with these 

two offences, there is less variance in how people perceive them, with higher proportions 

either seeing them as either acceptable or unacceptable types of behaviour when compared 

to other offence types where responses were more mixed (Table 9.9).    

Table 9.10 provides the results of the second measure of social norms and disapproval, this 

being drivers’ perceptions of how they believe those who are closest to them would 

respond if they were to perform the specified driving behaviours. Across all offence types, 

only a very small number of drivers noted that they believe those closest to them would 

‘somewhat approve’, ‘approve’ or ‘strongly approve’, with the lowest being for driving with 

a BAC above the legal limit (n=199, 3.9%). Comparatively, whilst only 30.4% (n=1551) 

perceived that those closest to them would ‘strongly disapprove’ if they were to drive at up 

to 10km/h above the speed limit, 77.1% (n=3940) of drivers perceived those closed to them 

would ‘strongly disapprove’ if they were to drive after using an illicit drug/s (Table 9.10).     

9.4.4 Perceptions of negative personal/emotional effect 

Table 9.11 provides the results of the first measure of negative personal/emotional effect, 

this being drivers’ perceptions of whether they would experience shame if they were to 

perform each of the illegal driving behaviours. Drivers were most likely to report that they 

‘strongly agree’ they would experience shame in relation to driving after using an illicit 

drug/s (n=3380, 66.2%) and driving with an illegal BAC (n=3075, 60.2%). Comparatively, 

drivers were least likely to report that they ‘strongly agree’ they would experience shame if 
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they were to drive at up to 10km/h above the speed limit (n=1167, 22.9%) followed by just 

over a third (n=1727, 33.8) in relation to driving at more than 10km/h above the speed limit 

(Table 9.11).  

Table 9.12 provides the results of the second measure of negative personal/emotional 

effect, this being drivers’ perceptions of whether they would experience guilt if they were to 

perform each of the illegal driving behaviours. As in the case of shame, drivers were most 

likely to report that they ‘strongly agree’ they would experience guilt if they were to drive 

after using an using an illicit drug/s (n=3484, 68.2%). Similarly, following the same pattern as 

that observed in relation to shame, drivers were least likely to report that they ‘strongly 

agree’ they would experience guilt if they were to perform a speeding offence. In terms of 

driving at up to 10km/h above the speed limit, less than one third of drivers (n=1485, 29.1%) 

reported they ‘strongly agree’ they believe they would experience guilt if they were to 

perform the behaviour, whilst in relation to driving at more than 10km/h above the speed 

limit, 41 per cent reported they ‘strongly agreed’ they would experience guilt of they were 

to perform the behaviour (Table 9.12).     
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Table 9.9 Degree to which survey participants perceive illegal driving behaviours as wrong  

 Never wrong 
to do it 

Rarely wrong 
to do it 

Sometimes 
wrong to do it 

Usually wrong 
to do it 

Always wrong 
to do it 

Do not wish to 
respond 

Offence n % n % n % n % n % n % 

Driving with an illegal BAC 221 4.3 116 2.3 141 2.8 260 5.1 4337 84.9 33 0.7 

Driving after using an illicit drug/s 201 3.9 98 1.9 174 3.4 239 4.7 4367 85.5 29 0.6 

Driving at up to 10km/h above the speed limit 119 2.3 268 5.3 819 16.0 1706 33.4 2172 42.5 24 0.5 

Driving at more than 10km/h above the speed 
limit 

146 2.9 162 3.2 374 7.3 1119 21.9 3281 64.2 26 0.5 

Using a handheld mobile phone whilst driving 155 3.0 127 2.5 281 5.5 711 13.9 3800 74.4 34 0.7 

Driving through a red light 156 3.1 118 2.3 208 4.1 664 13.0 3924 76.8 38 0.7 

 

Table 9.10 Perceptions of how survey participants believe those who mean the most to them would respond if they were to perform an illegal driving 
behaviour 

 
Strongly 

Disapprove 
Disapprove 

Somewhat 
Disapprove 

Neither 
approve nor 
disapprove 

Somewhat 
Approve 

Approve 
Strongly 
Approve 

Do not wish 
to respond 

Offence n % n % n % n % n % n % n % n % 

Drove with an illegal BAC 3652 71.5 810 15.9 231 4.5 193 3.8 65 1.3 57 1.1 77 1.5 23 0.5 
Drove after using an illicit 

drug/s 
3940 77.1 558 10.9 170 3.3 190 3.7 75 1.5 88 1.7 63 1.2 24 0.5 

Drove at up to 10km/h 
above the speed limit 

1551 30.4 1195 23.4 1052 20.6 1005 19.7 127 2.5 94 1.8 64 1.3 20 0.4 

Drove at more than 
10km/h above the speed 

limit 
2265 44.3 1370 26.8 728 14.3 490 9.6 90 1.8 87 1.7 55 1.1 23 0.5 

Used a handheld mobile 
phone whilst driving 

2709 53.0 1161 22.7 577 11.3 373 7.3 113 2.2 92 1.8 60 1.2 23 0.5 

Drove through a red light 2990 58.5 1126 22.0 425 8.3 280 5.5 91 1.8 105 2.1 72 1.4 19 0.4 
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Table 9.11 Perceptions on the degree to which survey participants believe they would experience shame if they were to perform an illegal driving behaviour 

 
Strongly 

Agree 
Agree 

Somewhat 
Agree 

Neither 
Agree nor 
Disagree 

Somewhat 
Disagree 

Disagree 
Strongly 
Disagree 

Do not wish 
to respond 

Offence n % n % n % n % n % n % n % n % 

Drove with an illegal BAC 3075 60.2 1077 21.1 411 8.1 249 4.9 85 1.7 66 1.3 126 2.5 19 0.4 

Drove after using an illicit drug/s 3380 66.2 893 17.5 314 6.2 220 4.3 67 1.3 78 1.5 133 2.6 23 0.5 

Drove at up to 10km/h above the 
speed limit 

1167 22.9 1100 21.5 1176 23.0 695 13.6 413 8.1 333 6.5 208 4.1 16 0.3 

Drove at more than 10km/h 
above the speed limit 

1727 33.8 1367 26.8 907 17.8 480 9.4 246 4.8 209 4.1 154 3.0 18 0.4 

Used a handheld mobile phone 
whilst driving 

2125 41.6 1297 25.4 765 15.0 420 8.2 210 4.1 133 2.6 139 2.7 19 0.4 

Drove through a red light 2308 45.2 1353 26.5 665 13.0 377 7.4 148 2.9 117 2.3 121 2.4 19 0.4 

 

Table 9.12 Perceptions on the degree to which survey participants believe they would experience guilt if they were to perform an illegal driving behaviour 

 
Strongly 

Agree 
Agree 

Somewhat 
Agree 

Neither 
Agree nor 
Disagree 

Somewhat 
Disagree 

Disagree 
Strongly 
Disagree 

Do not wish 
to respond 

Offence n % n % n % n % n % n % n % n % 

Drove with an illegal BAC 3320 65.0 974 19.1 366 7.2 204 4.0 58 1.1 67 1.3 96 1.9 23 0.5 

Drove after using an illicit drug/s 3484 68.2 847 16.1 313 6.1 201 3.9 56 1.1 75 1.5 99 1.9 33 0.7 

Drove at up to 10km/h above the 
speed limit 

1485 29.1 1229 24.1 1057 20.7 542 10.6 331 6.5 254 5.0 188 3.7 22 0.4 

Drove at more than 10km/h 
above the speed limit 

2096 41.0 1323 25.9 779 15.3 407 8.0 185 3.6 168 3.3 127 2.5 23 0.5 

Used a handheld mobile phone 
whilst driving 

2448 47.9 1251 24.5 647 12.7 346 6.8 162 3.2 110 2.2 119 2.3 25 0.5 

Drove through a red light 2622 51.3 1256 24.6 591 11.6 302 5.9 115 2.3 96 1.9 105 2.1 21 0.4 
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9.5 History of illegal driving behaviour and sanctions received 

Drivers were asked to indicate both how regularly they had performed the six driving 

behaviours of interest in the last twelve months, as well as the number of times they had 

been apprehended by police or captured by a road safety camera in the last twelve months 

for these driving behaviours. Less than one quarter (n=1151, 22.5%) of drivers responded 

that in the last twelve months, they had ‘never’ performed any of these behaviours. 

Comparatively, over three quarters (n=4155, 81.3%) of drivers responded that they had 

‘never’ been caught by police or a road safety camera in the last twelve months. This means 

that while a relatively high number of drivers reported having performed a driving offence 

on at least one occasion, the number of drivers who were actually caught was much lower. 

Notably, of the drivers who reported they had performed a driving offence at least once in 

the last twelve months (n=3957), only 912 (23.1%) reported they had been caught. Also of 

significance, was a small number of drivers (n=41) who reported they had ‘never’ performed 

a traffic offence in the last twelve months, but who also reported having being apprehended 

by police or a road safety camera in the same time period. There are two possible 

explanations for this result. Respondents may have misread a question, therefore providing 

an incorrect response, or alternatively, and perhaps more likely, may, despite performing 

illegal driving behaviours, fail to recognise their actions or alternatively are not willing to 

accept that they did violate a traffic rule. 

Table 9.13 provides information on the performance of each of the six driving behaviours, 

including how regularly drivers indicated they had performed each individual behaviour. As 

could be expected, the more ‘serious’ offences such as drink driving and drug driving had 

the highest proportions of drivers reporting they had ‘never’ performed the behaviour in 

the twelve months prior, with 4178 (81.8%) and 4592 (90.0%) respectively. For all offence 

types, only a very small number reported that they performed the behaviour ‘every trip’ in 

the last twelve months, with the highest proportion observed being for speeding up to 

10km/h above the speed limit (n=97, 1.9%). 29.2% of drivers (n=1490) reported that they 

‘occasionally’ or on ‘some trips’ speed at up to 10km/h above the speed limit. The use of 

mobile phones whilst driving was reported by almost 40 per cent of drivers (n=1898). Whilst 

the majority of drivers who did report having used a mobile phone whilst driving in the last 

twelve months had only done so ‘rarely’ (n=1048, 55% of mobile phone users), it was 
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concerning that 278 drivers reported to have used a mobile phone on ‘most trips’ or ‘every 

trip’. Also, of concern, was that almost 20 per cent of drivers reported to have driven at 

some time in the last twelve months when they suspected they had a BAC above the legal 

limit (Table 9.13).   

Table 9.14 provides information on the experience of being caught by police or a road safety 

camera in the last twelve months, for each of the six offence types examined in the survey. 

Lower level speeding (speeding up to 10km/h above the speed limit) was the most common 

offence type that drivers had been caught performing, with 13.2 per cent (n=668) drivers 

having being caught at least once in the last twelve months. This was followed by speeding 

10km/h or more above the speed limit, as the second most common offence type drivers 

reported being apprehended for in the last twelve months (n=436, 8.5%). It is notable that 

despite 1898 (37.2%) of drivers reporting to have used a mobile phone whilst driving in the 

twelve months prior, the rates of apprehension for this offence was consistent with those 

for drink driving and driving after using illicit drugs, which were reported by drivers as being 

far less common offences to perform (Table 9.14).  

9.6 Expectations of illegal driving behaviour in the next twelve months  

In addition to capturing information on previous performances of illegal driving behaviours 

and apprehension for illegal driving behaviours, drivers were also asked to indicate the 

likelihood of them performing an illegal driving behaviour in the twelve months that 

followed. Table 9.15 shows that the majority of drivers indicated that it was ‘extremely 

unlikely’ that they would drink drive (n=4241, 83.0%) or drive after using illicit drugs 

(n=4467, 87.5%). In comparison, much smaller numbers of drivers indicated that they were 

‘extremely unlikely’ to speed at up to 10km/h above the speed limit (n=1150, 30.3%) and 

speed at more than 10km/h above the speed limit (n=2615, 51.2%). Whilst in general the 

number of drivers who indicated that they were ‘extremely likely’ or ‘moderately likely’ to 

perform the illegal driving behaviours in the next twelve months was low, it is still notable 

that almost 1 in 5 drivers provided these responses in relation to speeding up to 10km/h 

(n=961, 18.8%) (Table 9.15).   
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Table 9.13 Survey participants performance of illegal driving behaviours in the last 12 months 

 
Every Trip Most Trips 

Occasionally/ 
Some Trips 

Rarely Never 
Do not wish to 

respond 

Offence n % n % n % n % n % n % 

Driven with an illegal BAC 68 1.3 105 2.1 188 3.7 547 10.7 4178 81.8 22 0.4 

Driven after using an illicit drug/s 68 1.3 130 2.6 151 3.0 138 2.7 4592 90.0 29 0.6 

Driven at up to 10km/h above 
the speed limit 

97 1.9 391 7.7 1490 29.2 1659 32.5 1455 28.5 17 0.3 

Driven at more than 10km/h 
above the speed limit  

80 1.6 142 2.8 633 12.4 1484 29.1 2752 53.9 17 0.3 

Used a handheld mobile phone 
whilst driving 

81 1.6 197 3.9 572 11.2 1048 20.5 3192 62.5 18 0.4 

Driven through a red light 64 1.3 96 1.9 207 4.1 831 16.3 3894 76.2 16 0.3 

 

Table 9.14 Survey participants experience of being apprehended (by police or a road safety camera) for illegal driving behaviours in the last 12 months 

 
Never Once Twice Three times 

Four or more 
times 

Do not wish to 
respond 

Offence n % n % n % n % n % n % 

Driving with an illegal BAC 4810 94.2 109 2.1 92 1.8 52 1.0 22 0.4 23 0.5 

Driving after using an illicit drug/s 4835 94.7 91 1.8 87 1.7 44 0.9 28 0.6 23 0.5 

Driving at up to 10km/h above 
the speed limit 

4417 86.5 431 8.5 125 2.5 75 1.5 37 0.7 23 0.5 

Driving at more than 10km/h 
above the speed limit 

4651 91.1 255 5.0 100 2.0 43 0.8 38 0.7 21 0.4 

Using a handheld mobile phone 
whilst driving 

4799 94.0 113 2.2 79 1.6 66 1.3 31 0.6 20 0.4 

Driving through a red light 4729 92.6 204 4.0 74 1.5 50 1.0 28 0.6 23 0.5 
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Table 9.15 Survey participants expectations of performing illegal driving behaviours in the following 12 months 

 Extremely 
Likely 

Moderately 
Likely 

Slightly 
Likely 

Neither likely 
nor unlikely 

Slightly 
Unlikely 

Moderately 
Unlikely 

Extremely 
Unlikely 

Do not wish 
to respond 

Offence n % n % n % n % n % n % n % n % 

Drive with an illegal BAC 93 1.8 97 1.9 163 3.2 181 3.5 86 1.7 231 4.5 4241 83.0 16 0.3 

Drive after using an illicit 
drug/s 

116 2.3 116 2.3 105 2.1 140 2.7 55 1.1 89 1.7 4467 87.5 20 0.4 

Drive at up to 10km/h above 
the speed limit 

464 9.1 497 9.7 814 15.9 552 10.8 428 8.4 779 15.3 
115

0 
30.3 24 0.5 

Drive at more than 10km/h 
above the speed limit 

189 3.7 240 4.7 470 9.2 403 7.9 431 6.7 830 16.3 2615 51.2 20 0.4 

Use a handheld mobile phone 
whilst driving 

208 4.1 203 4.0 374 7.3 
32
3 

6.3 300 5.9 558 10.9 3121 61.1 21 0.4 

Drive through a red light 95 1.9 109 2.1 222 4.4 315 6.2 250 4.9 768 15.0 3332 65.2 17 0.3 
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9.7 Experience of crash involvement 

Survey respondents were also asked to indicate any crashes they had been involved in 

whilst driving a motor vehicle (including motorcycle accidents) in the previous three years. 

955 (18.7%) drivers indicated that they had been involved in a crash in this time period, with 

297 (31.1%) of the crash-involved drivers having been involved in two or more crashes. The 

drivers who had been involved in a crash were asked to indicate the severity of this crash 

and also who had been at fault. For those drivers who had been involved in more than one 

crash in the three years prior, they were asked to answer based on the most serious crash in 

which they had been involved. The majority of crashes (n=683, 71.5%) only resulted in 

damage to property or the vehicles involved. Eleven (1.2%) crash-involved drivers did 

however report that a crash in which they had been involved as a driver resulted in the 

death of an individual. A further 126 (13.2%) of crash involved drivers noted that medical 

treatment was required for at least one person involved (Table 9.16). 

In terms of fault in the accident which the drivers reported on, only around one quarter 

(n=247, 25.9%) of the crash-involved drivers reported that they were at fault in the accident. 

Comparatively, almost half (n=459, 48.1%) reported that another driver was at fault. A 

further 146 (15.3%) drivers indicated that the accident occurred as a result of both 

themselves and another driver (Table 9.17).  

9.8 Vehicle licence types and experience of being unlicensed 

Drivers were asked to indicate the types of vehicles that they are licensed to drive. As would 

be expected, the majority of drivers are licensed to drive a car only (n=4471, 88.1%) (Table 

9.18). Drivers were also asked to indicate whether they had experienced any licence loss in 

the twelve-month period prior to participating in the study. As can be seen in table 9.19, the 

overwhelming majority (n=4800, 94.0%) reported that they had not been unlicensed for any 

reason in the last twelve months. When considering reasons for being unlicensed, licence 

suspension was the most common reason, with 2.1 per cent (n=105) of the sample 

indicating they had experienced licence suspension in the last twelve months (Table 9.19). 
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Table 9.16 Severity of crashes that survey participants had been involved in whilst driving in the last 3 
years 

Crash Severity n % 

Accident only resulted in damage to vehicles and/or 
property 

683 71.5 

At least one person was injured, but no medical 
treatment was required  

117 12.3 

At least one person was injured, requiring a visit to the 
doctor and/or first aid 

64 6.7 

At least one person was injured, requiring them to be 
taken to a hospital emergency department 

62 6.5 

Someone died 11 1.2 
Not sure/Cannot remember 11 1.2 

Do not wish to respond 7 0.7 

 

Table 9.17 Fault amongst survey participants involved in crashes in the last 3 years 

Fault in accident  n % 

I was at fault 247 25.9 

Another driver was at fault 459 48.1 
Both myself and another driver were at fault 146 15.3 

Nobody was at fault 82 8.6 

Not sure/Cannot remember 14 1.5 
Do not wish to respond 7 0.7 

 

Table 9.18 Vehicle types survey participants reported being licensed to operate 

Vehicle type licensed to operate  n % 
Car 4471 88.1 

Car and heavy vehicle 214 4.2 

Car and motorcycle 300 5.9 

Car, heavy vehicle and motorcycle 93 1.8 

 

Table 9.19 Survey participants experience of licence loss in the last 12 months 

Licence status n % 

Cancelled 44 0.9 
Suspended 105 2.1 

Disqualified 41 0.8 

Void 28 0.6 

Expired 52 1.0 
Surrendered 16 0.3 

Licence not subject to any of the conditions above 4800 94.0 

Not sure/Can’t remember 69 1.4 
Do not wish to respond 48 0.94 
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9.9 Alcohol and illicit drug use 

In relation to alcohol consumption, 79.1 per cent (n=4038) of respondents reported that 

they consume alcohol. Table 9.20 shows the regularity of alcohol consumption amongst the 

study sample. Just under half of the sample (n=2470, 48.3) reported they consume alcohol 

2-4 times a month or less. Only 12.8 per cent (n=654) of respondents reported to consume 

alcohol 4 or more times a week (Table 9.20). 

Table 9.20 Survey participants regularity of alcohol consumption 

Drink alcohol n % 

Never 1056 20.7 

Monthly or less 1412 27.6 

2-4 times a month  1058 20.7 

2-3 times a week 914 17.9 

4 or more times a week 654 12.8 

Do not wish to respond 14 0.3 

 

The mean score on the alcohol screen (AUDIT) in the study sample was 5.04 (SD=6.23). The 

majority of respondents (n= 4028, 78.9%) had a ‘low risk’ score as indicated by the World 

Health Organization (WHO) Alcohol Use Disorders Identification Test (AUDIT) (Babor et al., 

2001). This included individuals who reported that they do not consume alcohol, or only 

generally consume alcohol at low levels and did not report any negative consequences of 

their occasional alcohol consumption. The remaining respondents (21.2%) alcohol 

consumption patterns indicated some form of intervention may be required. Indeed, 248 

(4.9%) drivers had a score on the AUDIT that indicated they are at high risk of alcohol 

related harm and likely had alcohol dependence (Table 9.21).  

These results can be compared to data collected as part of the National Drug Strategy 

Household Survey (NDSHS). The NDSHS is administered by the Australian Institute of Health 

and Welfare (AIHW), and collects data from members of the Australian population on 

patterns of alcohol and drug use. Data are collected in waves, every three years (AIHW, 

2020). O’Brien et al. (2020) examined AUDIT data collected in the NDSHS, and found the 

mean score in 2016 was 4.58, with 22.2 per cent of people reporting alcohol consumption at 

a level which suggested some intervention may be required. Comparing these results with 

those collected from the current study sample, it emerged that whilst there was a lower 

proportion of drivers reporting they were consuming alcohol at a level that may raise 
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concern, the mean score was higher. This may suggest that amongst those drivers in the 

current sample consuming alcohol to levels of concern, they were doing so at particularly 

high-risk levels. 

Table 9.21 Survey participants risk level for alcohol consumption based on AUDIT score 

Alcohol Screen (AUDIT) score n % 

Low risk 4028 78.9 

Risky or hazardous level 688 13.5 

High risk or harmful level  144 2.8 

High risk and dependence likely 248 4.9 

 

In terms of illicit drug use, 12 per cent (n=614) of survey respondents reported they had 

used an illicit drug/s in the last twelve months. Table 9.22 provides data on use of individual 

drug types, both as a proportion amongst drug users and also as a proportion of the whole 

study group. Cannabis was the most common drug type respondents reported to have used 

(n=449, 73.1% of drug users, 8.8% of total study sample). Cocaine was the second most 

common drug type respondents reported to have used (n=174, 28.3% of drug users, 3.4% of 

total study sample). Heroin was the least common drug that respondents reported to have 

used (n=76, 12.4% of drug users, 1.5% of total sample) (Table 9.22). 

Table 9.23 shows the regularity of drug use by drug type, amongst those respondents who 

reported using each specific drug type. Amphetamine/Speed/Methamphetamine/Ice users 

were most likely to report using the drug four or more times a week (25.7% of users) closely 

followed by Heroin, with 25 per cent of users reporting to have used the drug four or more 

times a week. In comparison, Ecstasy users were most likely to report only using the drug 

monthly or less (62.2%). This was followed by Cocaine (51.2%) and Cannabis (50.3%) users 

who reported only using the drug monthly or less (Table 9.23).  
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Table 9.22 Survey participants Illicit drug usage by drug type 

Drug type n % amongst drug 
users  

(n = 614) 

% amongst 
overall study 

sample (n = 5108) 

Cannabis 449 73.1 8.8 

Cocaine 174 28.3 3.4 

Heroin 76 12.4 1.5 

Amphetamines/Speed/Methamphetamine/Ice 140 22.8 2.7 
Ecstasy 111 18.1 2.2 

Other 32 5.2 0.6 

 

Table 9.23 Survey participants regularity of drug usage by drug type 

 
Cannabis  
(n = 449) 

Cocaine  
(n = 174) 

Heroin  
(n = 76) 

Amphetamines / 
Speed / 

Methamphetamines/ 
Ice (n = 140) 

Ecstasy  
(n = 111) 

Other  
(n = 32) 

Regularity of use n % n % n % n % n % n % 

Monthly or less 226 50.3 89 51.2 17 22.4 48 34.3 69 62.2 20 62.5 

2-4 times a month 66 14.7 26 14.9 11 14.5 28 20.0 19 17.1 a a 
2-3 times a week 51 11.4 23 13.2 21 27.6 20 14.3 8 7.2 a a 

4 or more times a 
week 

90 20.0 20 11.5 19 25.0 36 25.7 7 6.3 a a 

Don’t know/Can’t 
remember 

6 1.3 a a a a a a a a a a 

Do not wish to 
respond 

10 2.2 a a a a a a a a a a 

a Some cell counts have been suppressed to protect data privacy 
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9.10 Conclusion 

This chapter has provided descriptive results on a range of variables for which data were 

collected using the online survey developed for study three. Unfortunately, for a number of 

variables, comparative data were not available. However, where comparative data were 

available, as can be seen in the demographic section in particular, there are a number of 

aspects for which the data accurately reflects the patterns that seen in the Australian 

population more broadly, as well as to some extent the Victorian driver population.  

In particular, the results indicated that in the study sample, there were low numbers of 

drivers in the oldest age group, consistent with the Victorian driver population and the 

literature that highlights declines in driving participation amongst older people.  

Similarly, the proportion of drivers reporting involvement in a program of study were 

consistent with the proportions across Australia. In terms of employment status, the 

proportion of drivers who reported engagement with some form of employment, which 

includes full-time work, part-time work or study were also consistent with proportions in 

Australia. However, a notable difference did emerge in the sample when compared with the 

Australian population more broadly, and that relates to the highest level of education that 

was achieved. The sample of individuals which data were captured from in this study were 

more highly educated, with a greater proportion having completed an undergraduate, 

graduate or postgraduate degree.   

Despite this difference in education status, the similarities observed in relation to other 

demographic indicators provide a degree of confidence in the data collected. This is 

important to consider when thinking about the results in the following chapter, which 

reports on the results of a mediated regression analysis using these data.  
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Chapter Ten: Examining the mediating influence that perceptions 

towards potential deterrents have between personality and driver 

behaviour   

10.1 Introduction 

The current chapter is the final chapter that reports on study three of this PhD. Using the 

data set described in chapters eight and nine, this chapter focuses on the most common 

type of offence that drivers expect to perform in the following twelve months (as identified 

in the survey), this being driving at up to 10km/h above the speed limit. Low-level speeding 

was also selected given it accounts for the majority (around 79%) of crashes that result from 

speeding on Victorian roads (Alavi et al., 2014). Given the prevalence of this behaviour and 

its contribution to crashes, a detailed examination of the factors underlying its performance 

has the potential to provide valuable information towards achieving deterrence, and 

subsequently, improved safety on the roads. The higher number of drivers reporting this 

behaviour also ensured the analysis had adequate power.  

10.2 Research Aims and Questions 

The conceptual model (refer to Chapter 3) developed for study three proposed relationships 

that the Big Five personality traits (extraversion, agreeableness, conscientiousness, 

neuroticism and openness) have with perceptions towards potential deterrents 

(enforcement, crash risk, social norms and disapproval and negative personal/emotional 

affect), and subsequently expectations to perform illegal driving behaviours in the following 

twelve months. The results in this chapter examine four key research questions: 

1) Does personality have an influence on expectations to drive at up to 10km/h above 

the speed limit in the following twelve months? 

2) Does personality have an influence on perceptions towards potential deterrents in 

relation to driving at up to 10km/h above the speed limit? 

3) Are there factors beyond legal sanctions that may influence expectations drive at up 

to 10km/h above the speed limit in the following twelve months? 
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4) Do perceptions towards potential deterrents have a mediating influence on the 

relationship between personality and expectations to speed in the following twelve 

months? 

10.3 Methods 

Prior to examining mediated pathways in the model, a series of preliminary analyses were 

undertaken. First, descriptive statistics were obtained for all variables. Second, the 

relationships between each of the variables included in the model were examined. To 

examine these relationships, correlations and bivariate regression were used. In order to 

examine the relationship between personality and expectations to drive at up to 10km/h in 

the following twelve months, and whether perceptions towards potential deterrents played 

a mediating role in this relationship, a mediated regression analysis was undertaken.  

A mediator variable is a variable that sits in a chain of relationships (Baron & Kenny, 1986; 

Gonzalez & MacKinnon, 2020; MacKinnon, Kisbu-Sakarya & Gottschall, 2013; MacKinnon et 

al., 2002; MacKinnon, Fairchild & Fritz, 2007; Tate, 2015). The predictor variable 

(independent variable) may have an effect on a mediator variable, which may then go on to 

have an effect on an outcome variable (dependent variable) (Baron & Kenny, 1986; 

Gonzalez & MacKinnon, 2020; MacKinnon, Kisbu-Sakarya & Gottschall, 2013; MacKinnon et 

al., 2002; MacKinnon, Fairchild & Fritz, 2007; Tate, 2015). Mediation can be complete or 

partial, or alternatively, there may be no mediating effect at all.  

Figure 10.1 shows how mediation was considered in the current study. The predictor 

variable was personality (X). Personality was regressed on the mediator variable, which was 

perceptions towards potential deterrents (M). Perceptions towards potential deterrents 

was then regressed on the outcome variable, which was expectations to speed (Y). The 

current study took the four-step approach for assessing mediation proposed by Baron and 

Kenny (1986), which involved the following steps:  

1) The bivariate relationship between X (personality) and Y (expectations to speed) was 

first examined. This is indicated by path c in figure 10.1. This addressed research 

question one in the current study.  
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2) The relationship between X (personality) and M (perceptions towards potential 

deterrents) was examined. This is indicated by path a in figure 10.1. This addressed 

research question two.  

3) The relationship between M (perceptions towards potential deterrents) and Y 

(expectations to speed) was examined. This is indicated by path b in figure 10.1. This 

addressed research question three.  

4) The relationship that both X (personality) and M (perceptions of potential 

deterrents) have towards Y (expectations to speed) was examined. This is the 

mediated analysis and addressed research question four.  

Mediated regression models were run separately for each personality trait across each of 

the four perceptions towards the potentially deterring factors. Thus, with five different 

personality traits and four different perceptions, there were 20 separate mediated models 

in total.  

In each of the mediated regression models, three different effects were estimated – the 

direct, indirect and total effects. The direct effect, as the name suggests, is the direct 

relationship between the predictor variable and the outcome variable, where the value of 

the mediating variable is held constant between cases (Hayes, 2013). For example, in the 

model that examines the mediating influence of perceptions of crash risk between 

agreeableness and expectations to speed at up to 10km/h above the speed limit, the direct 

effect assumes that all cases have the same value on perceptions of crash risk. A positive 

direct effect means that individuals who score higher on the personality trait under 

examination report greater expectations of speeding at up to 10km/h in the twelve months 

that followed. Conversely, a negative direct effect means that individuals more strongly 

displaying the personality trait under examination reported lower expectations of speeding 

at up to 10km/h in the twelve months that followed. In Figure 10.1, the direct effect is 

indicated by path c’.  

The indirect effect is the relationship between the predictor variable and the outcome 

variable, when values differ on the mediating variable (Hayes, 2013). For example, in the 

model that examines the mediating influence of perceptions of enforcement, between 

agreeableness and expectations of enforcement and expectations to speed at up to 10km/h 

above the speed limit, the indirect effect tells us how much of the relationship is due to 
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differences in perceptions of enforcement. The indirect effect is the product of a and b, as 

indicated in figure 10.1. This means that if there are two cases that differ by one single unit 

on the predictor variable, it is estimated they will differ by the product of a and b on the 

outcome variable. This is as a result of the effect that the predictor variable has on the 

mediating variable, which in turn affects the outcome variable.  

The total effect is the sum of both the direct and the indirect effects and provides an overall 

quantification of the relationship between the predictor variable and the outcome variable 

(Hayes, 2013). The total effect is useful in understanding the proportion of the total effect 

that is a result of the mediating variable, and the proportion that is a result of the direct 

relationship between the predictor variable and the outcome variable. In figure 10.1, this 

relationship is indicated by the c.  

Each of the direct, indirect and total effects reported on in this chapter are standardized. 

The nature of the variables considered in this analysis meant that if unstandardized results 

had been examined, it would have been difficult to interpret their meaning. Unstandardized 

results are used to examine how a one-point change in a predictor variable changes the 

outcome variable. Of course, a one-point change in neuroticism does not tell us a lot about 

the patterns occurring in the outcome variable of expectations to speed, as it is difficult to 

imagine what a one-point change in neuroticism actually represents. Using standardized 

total effects enabled comparisons to be drawn between the relative importance of the 

mediating variables, given some were measured on a five-point scale and others were 

measured on a seven-point scale. By using standardized results, it was possible to examine 

in which instances larger effect sizes were emerging, and which variables had a more 

substantial influence. Analyses were conducted using Mplus Version 8.4 (Muthén & Muthén, 

1998-2017).    
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Figure 10.1 Diagram showing how mediation was considered and each of the pathways that were examined 

The decision to use a mediated regression analysis rather than Structural Equation 

Modelling was made for a number of reasons. First, examining the five personality traits 

independently enabled a close examination of each. If all personality traits had been 

considered in a single Structural Equation Model, important relationships between factors 

may have been missed, due to the influence of the other personality traits. Second, there 

was multicollinearity between some of the perceptions towards the potential deterrents, so 

it was inappropriate to simultaneously include them in the same model. Finally, the aim of 

this study was to examine each of the different pathways proposed in the model described 

in chapter three, rather than to prove the model necessarily fits as an all-encompassing 

model of deterrence. Examining each mediated pathway separately provides a more 

detailed understanding of potential points of intervention, that may assist in achieving 

deterrence and subsequently improved road safety.   

Perceptions of enforcement, perceptions of crash risk, perceptions of social norms and 

disapproval and perceptions of negative personal and emotional affect were latent 

variables, each with two measured items that were indicators of the factor. Perceptions of 

enforcement was measured by asking drivers about their perceptions of sanction certainty 

and sanction severity for driving at up to 10km/h above the speed limit. Perceptions of 

crash risk was measured by asking drivers about their perceptions towards risk of being 

involved in a crash and risk of injuries to themselves or others if a crash was to occur as a 

result of driving at up to 10km/h above the speed limit. Perceptions of social norms and 

disapproval was measured by asking drivers if they believed driving at up to 10km/h above 

the speed limit is wrong and also how they perceive those closest to them would respond if 

they were to drive at up to 10km/h above the speed limit. Finally, perceptions of negative 
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personal and emotional affect was measured by asking drivers if they perceived they would 

experience guilt and shame if they were to drive at up to 10km/h above the speed limit.  

Prior to using the four latent factors in the mediated regression analysis, it was important to 

ensure that the measured items had acceptable loadings in relation to their associated 

latent factor. Factor loadings were all found to be good, ranging from 0.55 to 0.95. This 

confirmed that all items were adequate measures of the relevant latent variable they were 

an indicator of.  

10.4 Results 

10.4.1 Initial analyses 

Table 10.1 provides the mean, standard deviation and 95% Confidence Interval for each 

variable included in the modelling. Higher mean scores on the Big Five Inventory personality 

traits indicate a stronger tendency towards the specified personality trait, with each 

measured on a five-point scale where 1 equalled ‘Disagree Strongly’ through to 5 which 

equalled ‘Agree Strongly’. The highest scores were observed for agreeableness and 

conscientiousness, indicating these were the personality traits most strongly displayed by 

the study sample.  

Table 10.1 describes each of the measured variables for the latent factors. The two 

measured variables for each of perceptions of enforcement, perceptions of crash risk and 

perceptions of negative personal and emotional affect were measured on a seven-point 

scale, where 1 equalled ‘Strongly Disagree’ and 7 equalled ‘Strongly Agree’. Higher scores on 

each of these variables are therefore indicative of higher levels of agreement from drivers 

that the factor under examination acts as a deterrent to them driving at up to 10km/h 

above the speed limit. The two variables that were used to measure perceptions of social 

norms and disapproval were measured on a different scale. In terms of the behaviour being 

wrong, 1 equalled ‘None of the Time’ whilst 5 ‘equalled ‘All of the time’. In terms of 

perceptions of how those closest would respond, 1 equalled ‘Strongly Approve’ while 7 

equalled ‘Strongly Disapprove’. Once again, higher scores on each of these variables was 

indicative of higher levels of agreement from drivers that they act as a deterrent to driving 

at up to 10km/h above the speed limit. Means were relatively consistent across variables, 

indicating drivers generally perceived all factors to influence their behaviour. For each of the 
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variables measured on a seven-point scale, the means varied between 5.02 (for perceptions 

of experiencing shame), to 5.91 (for worry about getting caught).  

The final results provided in Table 10.1 relate to behavioural expectations – specifically the 

expectations drivers have that they will drive at up to 10km/h above the speed limit in the 

following twelve months. Higher scores here indicate a greater expectation (or alternatively 

a lower level of deterrence) to perform the behaviour. The question was asked on a seven-

point scale of 1 ‘Highly Unlikely’ through to 7 ‘Highly Likely’. The mean score of 3.3 indicated 

that most people thought it was generally unlikely that they would drive at up to 10km/h 

above the speed limit in the following twelve months (Table 10.1).  

Table 10.1 Personality, perceptions and behavioural expectations descriptive statistics 

Measure 
Scale 

Range 

Mean 
(Standard 
Deviation) 

95% 
Confidence 

Interval 

Big Five Inventory    
Extraversion 1-5 3.05 (0.72) 3.03-3.07 

Agreeableness 1-5 3.80 (0.64) 3.78-3.82 

Conscientiousness 1-5 3.76 (0.65) 3.74-3.78 
Neuroticism 1-5 2.81 (0.79) 2.79-2.83 

Openness 1-5 3.38 (0.56) 3.37-3.40 

Perceptions of enforcement for driving up to 
10km/h above speed limit 

   

Worry about getting caught  1-7 5.92 (1.27) 5.89-5.96 

Worry sanction would have a significant negative 
impact on life 

1-7 5.38 (1.54) 5.34-5.42 

Perceptions of crash risk for driving up to 
10km/h above speed limit 

   

Worry about being involved in a crash  1-7 5.31 (1.71) 5.26-5.36 

Worry could injure self or someone else  1-7 5.62 (1.59) 5.58-5.67 
Perceptions of social norms and disapproval for 
driving up to 10km/h above speed limit 

   

Perceptions of behaviour as being wrong 1-5 4.10 (1.00) 4.07-4.12 

Perceptions of how those closest would respond 1-7 5.50 (1.36) 5.46-5.54 

Perceptions of negative personal/emotional 
affect for driving up to 10km/h above speed limit 

   

Perceptions of experiencing shame 1-7 5.02 (1.68) 4.98-5.07 
Perceptions of experiencing guilt  1-7 5.30 (1.65) 5.25-5.34 

Behavioural Expectations for driving at up to 
10km/h above the speed limit 

   

Expect to perform behaviour  1-7 3.33 (2.09) 3.27-3.38 
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An examination of correlations between personality traits was also undertaken (Table 10.2). 

There were strong positive associations between four of the personality traits: extraversion, 

agreeableness, conscientiousness, and openness. Comparatively, there were strong 

negative associations between neuroticism and the four other personality traits: 

extraversion, agreeableness, conscientiousness and openness. These associations 

demonstrate that high scores on extraversion, agreeableness, conscientiousness, and 

openness tend to be seen in the same people, who also score low on neuroticism. 

Alternatively, those scoring highly on neuroticism tended to score low on extraversion, 

agreeableness, conscientiousness, and openness.     

10.4.2 Influence of personality on expectations to speed     

The first research question was focussed on examining how personality is associated with 

expectations to drive at up to 10km/h above the speed limit in the twelve months that 

follow. Table 10.2 shows the correlations between each of the five personality factors and 

speeding expectations. Significant correlations were observed between all personality traits 

and expectations to speed in the twelve months that followed, with all showing a negative 

association, with the exception of neuroticism, where the association was positive. Thus, 

higher scores on neuroticism (r=0.10, p<0.001) were associated with expressing higher 

expectations to drive at up to 10km/h above the speed limit in the twelve months that 

follow. Conversely, scoring highly on agreeableness (r=-0.14, p<.001) and conscientiousness 

(-0.11, p<.001), were associated with lower expectations to drive at up to 10km/h above the 

speed limit in the twelve months that followed. It must be noted however that these 

correlations were weak.  These results indicate that personality is related to expectations to 

speed, with the size and direction of associations differing depending on personality trait.  

10.4.3 Influence of personality on perceptions of enforcement, crash risk, social norms and 

disapproval and negative personal/emotional affect 

The second research question was focussed on examining how personality may influence 

the perceptions drivers have towards the four possible deterring factors – perceptions of 

enforcement, crash risk, social norms and disapproval and negative personal/emotional 

affect. Table 10.2 shows the correlations between personality and perceptions variables. 

Across all four perceptions factors, drivers scoring highly on agreeableness expressed 

perceptions that were consistent with greater levels of deterrence, ranging from r=0.16, 
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p<.001 for perceptions of crash risk, through to r=0.33, p<.001 for perceptions of social 

norms and disapproval. Drivers scoring highly on conscientiousness also expressed 

perceptions that were consistent with greater levels of deterrence, ranging from r=0.09, 

p<.001 for perceptions of crash risk, through to r=0.26, p<.001 for perceptions of social 

norms and disapproval. Neuroticism, however, emerged as a standout personality trait 

when considered in relation to perceptions towards the potential deterrents. Higher scores 

on neuroticism were associated with expressing perceptions that were indicative of lower 

levels of deterrence for each of perceptions of crash risk (r=-0.03, p=0.02), perceptions of 

social norms and disapproval (r=-0.13, p<.001) and perceptions of negative 

personal/emotional affect -0.04, p=0.01). The relationship between neuroticism and 

perceptions of enforcement was non-significant. These results indicate that personality has 

an influence on how an individual perceives factors that may act as deterrents.  

10.4.4 Factors beyond legal sanctions that may influence expectations to speed 

The third research question was focussed on examining factors beyond legal sanctions that 

may influence the expectations drivers have to speed at up to 10km/h above the limit in the 

following twelve months. As noted, perceptions of four different potential deterrents were 

examined – perceptions of enforcement, perceptions of crash risk, perceptions of social 

norms and disapproval and perceptions of personal/emotional affect. Table 10.2 shows the 

correlations between variables. The correlation between social norms and disapproval, in 

relation to expectations to drive at up to 10km/h above the speed limit had the strongest 

correlation when considering these four perceptions factors (r=-0.72, p<.001). This result 

can be compared with the results that emerged for the remaining three perceptions 

variables – perceptions of enforcement (r=-0.49, p<.001) perceptions of crash risk (r=-0.50, 

p<.001) and perceptions of negative personal/emotional affect (r=-0.51, p<.001). 
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Table 10.2 Correlations between personality traits, perceptions of enforcement, crash risk, social norms and disapproval, negative personal/emotional effect 
and behavioural expectations for driving at up to 10km/h above the speed limit 

 1 2 3 4 5 6 7 8 9 

1. Extraversion          

2. Agreeableness  0.19**         

3. Conscientiousness  0.22**  0.55**        

4. Neuroticism -0.31** -0.40** -0.45**       

5. Openness  0.34**  0.24**  0.23** -0.10**      

6. Perceptions of enforcement  0.10**  0.22**  0.14**  0.01  0.12**     

7. Perceptions of crash risk  0.10**  0.16**  0.09** -0.03*  0.05**  0.63**    

8. Perceptions of social norms and disapproval  0.10**  0.33**  0.26** -0.13**  0.06*  0.70**  0.80**   

9. Perceptions of negative personal/emotional affect  0.08**  0.19**  0.13** -0.04*  0.07**  0.74**  0.74**  0.78**  

10. Expectations to perform the behaviour -0.07** -0.14** -0.11**  0.10** -0.03* -0.49** -0.50** -0.72** -0.51** 

*<0.05; **<.001 
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10.4.5 Mediating influence of perceptions of enforcement, crash risk, social norms and 

disapproval and negative personal/emotional affect between personality and expectations to 

speed 

The final research question was focussed on examining how perceptions towards the four 

potential deterring factors mediate the relationship between each of the five personality 

traits and expectations to drive at up to 10km/h above the speed limit in the following 

twelve months. As noted above, a series of 20 mediated regression models were run, with 

each of these individual models shown in figures 10.2 to 10.21. Statistically significant 

pathways are shown in bold, whilst non-statistically significant pathways are shown using 

broken lines. The following sections consider the mediating influence of each of the four 

perceptions factors in turn. Results are also provided in tables 10.3-10.6. These tables 

provide a summary of mediation effect (partial, complete, non-significant). 

10.4.5.1 Mediating influence of perceptions of enforcement between personality and 

behavioural expectations 

The models showing the mediating influence of perceptions of enforcement between 

personality and expectations to drive at up to 10km/h above the speed limit in the following 

twelve months are shown in figures 10.2 to 10.6. Table 10.3 shows the direct, indirect and 

total effects for the relationship between each personality trait and expectations to drive at 

up to 10km/h above the speed limit in the following twelve months, mediated by 

perceptions of enforcement.  

The model that examined the relationship between extraversion and expectations to drive 

at up to 10km/h above the speed limit was completely mediated by perceptions of 

enforcement, with the direct effect of extraversion on expectations to drive at up to 10 

km/h over the speed limit non-significant (=-0.02, p=0.18) and the indirect effect 

(mediated by perceptions of enforcement) statistically significant (=-0.05, p<.001). This 

meant that a higher score on extraversion was related to a lower expectation to speed at up 

to 10km/h above the speed limit in the following twelve months. This relationship emerged 

as a result of drivers who scored highly on extraversion agreeing that the risks of 

enforcement for the offence are high.  
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For the remaining personality types, whilst there were statistically significant direct effects 

of personality type on expectations to speed, the effect sizes were very small in most cases 

(=-0.03, p=0.03 for agreeableness; =0.03; p<0.05 for openness; =-0.04, p=0.01 for 

conscientiousness). Thus, despite the relationships between agreeableness, 

conscientiousness, openness and expectations to drive at up to 10km/h above the speed 

limit being only partially mediated by perceptions of enforcement, the larger indirect effects 

indicated that the associations between personality and speeding expectations occurred 

primarily through perceptions of enforcement (=-0.11 for agreeableness; =-0.06 for 

openness; =-0.07 conscientiousness) which were all statistically significant at the p<0.01 

level. Thus, once again, it can generally be concluded that drivers scoring highly on these 

three personality traits had a lower expectation to drive at up to 10km/h above the speed 

limit in the following twelve months, partially mediated by their agreement that the risks of 

enforcement for the offence are high.   

Scoring highly on neuroticism was the only personality trait where a different pattern was 

observed. The direct effect of neuroticism on expectations to drive at up to 10km/h above 

the speed limit was large and statistically significant (=0.11, p<.001), whilst the indirect 

effect (mediated by perception of enforcement) was small and non-significant (=-0.01, 

p=0.36). This indicated that perceptions of enforcement have no significant mediating effect 

on the relationship between neuroticism and expectations to drive at up to 10km/h above 

the speed limit in the following twelve months, with drivers scoring highly on neuroticism 

reporting greater expectations to speed at up to 10km/h above the limit in the following 

twelve months.  

The model relating to openness was of particular interest. Whilst the direct effect between 

openness and expectations to drive at up to 10km/h was positive (that is, higher scores on 

openness were associated with higher expectations of speeding when perception of 

enforcement were held constant), when perceptions of enforcement were included, the 

total effect became negative, indicating a deterring effect. Thus, when drivers who scored 

highly on openness agreed the risk of enforcement for speeding up to 10km/h above the 

limit was high, this had a very positive effect in relation to deterrence being achieved.  
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Table 10.3 Direct, indirect and total effects for the relationship between the personality and 
expectations to drive at up to 10km/h above the speed limit in the following 12 months, mediated by 
perceptions of enforcement 

 Expectations to drive at up to 10km/h above the speed limit 

Personality Trait Direct Effect Indirect Effect Total Effect Mediation Effect 

Extraversion -0.02 -0.05** -0.07** Complete 

Agreeableness -0.03* -0.11** -0.14** Partial 

Conscientiousness -0.04* -0.07** -0.11** Partial 

Neuroticism  0.11** -0.01  0.10** Non-significant  

Openness  0.03* -0.06** -0.03* Partial 

*<0.05; **<.001 

 

 

Figure 10.2 Mediating influence of perceptions of enforcement between extraversion and expectations to drive 
at up to 10km/h above the speed limit in the following 12 months 
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Figure 10.3 Mediating influence of perceptions of enforcement between agreeableness and expectations to 
drive at up to 10km/h above the speed limit in the following 12 months 

 

 

Figure 10.4 Mediating influence of perceptions of enforcement between conscientiousness and expectations to 
drive at up to 10km/h above the speed limit in the following 12 months 
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Figure 10.5 Mediating influence of perceptions of enforcement between neuroticism and expectations to drive 
at up to 10km/h above the speed limit in the following 12 months 

 

 

Figure 10.6 Mediating influence of perceptions of enforcement between openness and expectations to drive at 
up to 10km/h above the speed limit in the following 12 months 
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10.4.5.2 Mediating influence of perceptions of crash risk between personality and behavioural 

expectations 

The models showing the mediating influence of perceptions of crash risk are shown in 

figures 10.7 to 10.11. Table 10.4 shows the direct, indirect and total effects for the 

relationship between each personality trait and expectations to drive at up to 10km/h 

above the speed limit in the following months, mediated by perceptions of crash risk.  

Once again, the model that examined extraversion was completely mediated by the 

perceptions factor (perceptions of crash risk), with the direct effect between extraversion 

and speeding expectations non-significant (=-0.02, p=0.14), whist the indirect effect 

(mediated by crash risk) was statistically significant (=-0.05, p<.001). This meant that a 

higher score on extraversion was related to a lower expectation to speed at up to 10km/h 

above the speed limit in the following twelve months, with this relationship emerging as a 

result of drivers who scored highly on extraversion agreeing that the risks of a crash 

emerging from speeding are high.  

A similar pattern was observed with openness. The direct effect between openness and 

expectations to drive at up to 10km/h was non-significant (=-0.01, p=0.63). Notably, whilst 

the indirect effect (mediated by crash risk) was significant, it was still very small (=-0.03, 

p=0.01). However, once again these results suggest that drivers scoring highly on openness 

have a lower expectation to speed at up to 10km/h above the limit in the following twelve 

months, with this relationship mediated by their agreement that there are high crash risks 

associated with the behaviour.  

Significant direct effects were observed between agreeableness (=-0.07, p<.001), 

conscientiousness (=-0.07, p<.001), neuroticism (=0.09, p<.001) and expectations to drive 

at up to 10km/h above the speed limit. The indirect effects of the relationship between 

agreeableness (=-0.07, p<.001), conscientiousness (=-0.04, p<.001) and neuroticism 

(=0.02, p=0.03) were all statistically significant; however, the effect sizes were equal to or 

less than the direct effects. This indicates that the mediating influence of perceptions of 

crash risk explained only a minimal amount of the total effect of these personality traits on 

expectations to drive at up to 10km/h above the speed limit. In these cases, it is evident 

that perceptions of crash risk are not accountable for the majority of the relationship 
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between agreeableness, conscientiousness and neuroticism and expectations to drive at up 

to 10km/h over the speed limit.  

Table 10.4 Direct, indirect and total effects for the relationship between the personality and 
expectations to drive at up to 10km/h above the speed limit in the following 12 months, mediated by 
perceptions of crash risk 

 Expectations to drive at up to 10km/h above the speed limit 

Personality Trait  Direct Effect Indirect Effect Total Effect Mediation Effect 

Extraversion -0.02 -0.05** -0.07** Complete 

Agreeableness -0.07** -0.07** -0.14** Partial 

Conscientiousness -0.07** -0.04** -0.11** Partial 

Neuroticism  0.09**  0.02*  0.10** Partial 

Openness -0.01 -0.03* -0.03* Complete 

*<0.05; **<.001 

 

Figure 10.7 Mediating influence of perceptions of crash risk between extraversion and expectations to drive at 
up to 10km/h above the speed limit in the following 12 months 
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Figure 10.8 Mediating influence of perceptions of crash risk between agreeableness and expectations to drive 
at up to 10km/h above the speed limit in the following 12 months 

 

 

Figure 10.9 Mediating influence of perceptions of crash risk between conscientiousness and expectations to 
drive at up to 10km/h above the speed limit in the following 12 months 
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Figure 10.10 Mediating influence of perceptions of crash risk between neuroticism and expectations to drive at 
up to 10km/h above the speed limit in the following 12 months 

 

 

Figure 10.11 Mediating influence of perceptions of crash risk between openness and expectations to drive at up 
to 10km/h above the speed limit in the following 12 months 
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10.4.5.3 Mediating influence of perceptions of social norms and disapproval between 

personality and behavioural expectations 

The models showing the mediating influence of social norms and disapproval are shown in 

figures 10.12 to 10.16. Table 10.5 shows the direct, indirect and total effects for the 

relationship between each personality trait and expectations to drive at up to 10km/h 

above the speed limit in the following twelve months, mediated by perceptions of social 

norms and disapproval.  

The models that examined extraversion (=0.00, p=0.85), neuroticism (=0.01, p= 0.45) and 

openness (=0.01, p=0.48) all had non-significant direct effects, indicating that the 

relationships between these personality traits and expectations to drive at up to 10km/h 

above the speed limit were completely mediated by perceptions of social norms and 

disapproval.  

The indirect effects were statistically significant, at =-0.07, p<.001 for extraversion, =0.09, 

p<.001 for neuroticism and =-0.04, p=0.01 for openness. This once again meant that a 

higher score on extraversion or openness was related to a lower expectation to speed at up 

to 10km/h above the limit in the following twelve months, with this relationship mediated 

by perceptions of social norms and disapproval. Comparatively, the relationship between 

neuroticism and expectations to drive at up to 10km/h above the speed limit was in 

complete contrast. Drivers who scored highly on neuroticism had a greater expectation to 

speed at up to 10km/h above the speed limit in the following twelve months, with this 

relationship emerging as a result of drivers who scored highly on this trait not expressing 

perceptions of speeding going against social norms or being a behaviour that would be 

disapproved of.  

In the case of the models that examined agreeableness and conscientiousness, the 

relationship with expectations to drive at up to 10km/h above the speed limit was partially 

mediated by perceptions of social norms and disapproval, with both the direct (=0.11, 

p<.001 for agreeableness; =0.08, p<.001 for conscientiousness) and indirect (=-0.25, 

p<.001 for agreeableness; =-0.19, p<.001 for conscientiousness) effects statistically 

significant. In these cases, whilst agreeableness and conscientiousness had a direct 

relationship to driving at up to 10km/h, with this relationship in fact positive, these drivers 
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were in high agreeance that speeding at up to 10km/h above the limit is against social 

norms and would be met with disapproval. Indeed, this mediating influence was so strong 

that deterrence from expecting to perform the behaviour was ultimately observed. It is 

notable that the indirect effect sizes seen in relation to perceptions of social norms and 

disapproval were the largest seen for each personality trait, with the exception of openness, 

when compared with the models that examined the other perceptions factors. This 

highlights the substantial effect that perceptions of social norms and disapproval potentially 

have upon driver behaviour and deterrence.  

Table 10.5 Direct, indirect and total effects for the relationship between the personality and 
expectations to drive at up to 10km/h above the speed limit in the following 12 months, mediated by 
perceptions of social norms and disapproval 

 Expectations to drive at up to 10km/h above the speed limit 

Personality Trait Direct Effect Indirect Effect Total Effect Mediation Effect 

Extraversion 0.00 -0.07** -0.07** Complete 

Agreeableness 0.11** -0.25** -0.14** Partial 

Conscientiousness 0.08** -0.19** -0.11** Partial 

Neuroticism 0.01  0.09**  0.10** Complete 

Openness 0.01 -0.04* -0.03* Complete 

*<0.05; **<.001 

 

Figure 10.12 Mediating influence of perceptions of social norms and disapproval between extraversion and 
expectations to drive at up to 10km/h above the speed limit in the following 12 months 
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Figure 10.13 Mediating influence of perceptions of social norms and disapproval between agreeableness and 
expectations to drive at up to 10km/h above the speed limit in the following 12 months 

 

 

Figure 10.14 Mediating influence of perceptions of social norms and disapproval between conscientiousness 
and expectations to drive at up to 10km/h above the speed limit in the following 12 months 
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Figure 10.15 Mediating influence of perceptions of social norms and disapproval between neuroticism and 
expectations to drive at up to 10km/h above the speed limit in the following 12 months 

 

 

Figure 10.16 Mediating influence of perceptions of social norms and disapproval between openness and 
expectations to drive at up to 10km/h above the speed limit in the following 12 months 
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10.4.5.4 Mediating influence of perceptions of negative personal and emotional affect 

between personality and behavioural expectations 

The models showing the mediating influence of perceptions of negative personal and 

emotional affect are shown in figures 10.17 to 10.21. Table 10.6 shows the direct, indirect 

and total affects for the relationship between each personality trait and expectations to 

drive at up to 10km/h above the speed limit in the following twelve months, mediated by 

perceptions of negative personal and emotional affect.  

Complete mediation was observed in relation to extraversion and openness, with the direct 

effects between these personality traits and expectations to drive at up to 10km/h above 

the speed limit non-significant (=-0.02, p=0.06 for extraversion; =0.00, p= for openness). 

The indirect effects were statistically significant (=-0.04, p<.001 for extraversion; =-0.03, 

p<.001 for openness). This meant that a higher score on extraversion or openness was 

related to a lower expectation to speed at up to 10km/h above the limit in the following 

twelve months, with this relationship emerging as a result of drivers who scored highly on 

extraversion agreeing that they perceive they would experience negative emotions and 

personal affect if they were to perform the behaviour.  

For the remaining personality traits, the relationship with expectations to drive at up to 

10km/h above the speed limit was partially mediated by perceptions of negative personal 

and emotional affect. In the case of agreeableness (direct effect =-0.05, p<.001; indirect 

effect =-0.09, p<.001) and conscientiousness (direct effect =-0.05, p<.001; indirect effect 

=-0.07, p<.001) the larger indirect effect sizes indicate that whilst there were significant 

direct effects, a greater part of the total effect was operating through perceptions of 

negative personal and emotional affect. Thus, once again, drivers scoring highly on these 

personality traits had a lower expectation to speed at up to 10km/h above the limit in the 

following twelve months, with high levels of agreeance that they would experience negative 

emotions and personal affect if they were to perform the behaviour contributing to this 

relationship.  

In comparison, whilst the model for neuroticism also revealed partial mediation by 

perceptions of negative personal/emotional affect, the larger direct effect size (=0.08, 

p<.001) and the smaller indirect effect size (=0.02 , p=0.01) indicated that only a minimal 
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amount of the total effect on expectations to drive at up to 10km/h above the speed limit 

was explained by perceptions of negative personal/emotional affect. Furthermore, as had 

been observed in the models examining neuroticism in relation to perceptions of crash risk 

and perceptions of social norms and disapproval, a deterrence effect was not observed, 

indicating that drivers scoring highly on neuroticism expressed greater expectations to drive 

at up to 10km/h above the speed limit in the twelve months that followed; this still holds 

true when perceptions towards deterrents are taken-into-account.    

Table 10.6 Direct, indirect and total effects for the relationship between the personality and 
expectations to drive at up to 10km/h above the speed limit in the following 12 months, mediated by 
perceptions of negative personal/emotional affect 

 Expectations to drive at up to 10km/h above the speed limit 

Personality Trait Direct Effect Indirect Effect Total Effect Mediation Effect 

Extraversion -0.02 -0.04** -0.07** Complete 

Agreeableness -0.05** -0.09** -0.14** Partial 

Conscientiousness -0.05** -0.07** -0.11** Partial 

Neuroticism  0.08**  0.02*  0.10** Partial 

Openness  0.00 -0.03** -0.03* Complete 

*<0.05; **<.001 

  

Figure 10.17 Mediating influence of perceptions of personal/emotional affect between extraversion and 
expectations to drive at up to 10km/h above the speed limit in the following 12 months 
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Figure 10.18 Mediating influence of perceptions of personal/emotional affect between agreeableness and 
expectations to drive at up to 10km/h above the speed limit in the following 12 months 

 

 

Figure 10.19 Mediating influence of perceptions of personal/emotional affect between conscientiousness and 
expectations to drive at up to 10km/h above the speed limit in the following 12 months 
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Figure 10.20 Mediating influence of perceptions of personal/emotional affect between neuroticism and 
expectations to drive at up to 10km/h above the speed limit in the following 12 months 

 

 

Figure 10.21 Mediating influence of perceptions of personal/emotional affect between openness and 
expectations to drive at up to 10km/h above the speed limit in the following 12 months 
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10.5 Discussion and conclusions 

This study sought to examine a series of pathways in a model which proposed that 

perceptions of enforcement, perceptions of crash risk, perceptions of social norms and 

disapproval and perceptions of negative personal and emotional affect mediate the 

relationship between personality and expectations to drive at up to 10km/h above the 

speed limit in the following twelve months. Direct pathways between personality and 

expectations to drive at up to 10km/h above the speed limit in the following twelve months; 

personality and perceptions of enforcement, crash risk, social norms and disapproval and 

negative personal and emotional affect; as well as perceptions of enforcement, crash risk, 

social norms and disapproval and negative personal and emotional affect and expectations 

to drive at up to 10km/h above the speed limit were also examined. 

10.5.1 Personality and deterrence 

The first research question this chapter sought to address was to examine if personality has 

an influence on expectations to drive at up to 10km/h above the speed limit in the following 

twelve months. All personality traits were found to have a statistically significant (it must be 

noted in some cases however, weak) relationship with expectations to drive at up to 

10km/h above to speed limit, with high scores on agreeableness and conscientiousness, in 

particular, found to be associated with lower expectations to drive at up to 10km/h above 

the speed limit. In other words, individuals scoring highly on these personality traits showed 

more positive patterns of deterrence, given their relatively low expectations to drive at up 

to 10km/h in the following twelve months. Comparatively, high scores on neuroticism were 

found to be associated with greater expectations to drive at up to 10km/h above the speed 

limit. In other words, individuals scoring highly on the trait of neuroticism showed less 

positive patterns of deterrence. 

The second research question this chapter sought to address was to examine if personality 

has an influence on perceptions towards the potential deterrents in relation to driving at up 

to 10km/h above the speed limit. Scoring highly on agreeableness and conscientiousness in 

particular, were associated with agreement that the risks of enforcement, crash risk, social 

norms and disapproval and experiencing negative personal and emotional affect for driving 

at up to 10km/h above the speed limit were high. In other words, these drivers responded 
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more favourably to factors that may deter illegal driving behaviour. Similarly, drivers scoring 

highly on neuroticism once again showed lower levels of agreeance.  

These results are consistent with studies that report that scoring highly on the traits of 

agreeableness (e.g. Chraif et al., 2016; Hong & Paunonen, 2009; Parr et al., 2016; Šeibokaitė 

et al., 2014; Starkey & Isler, 2016; Taubman-Ben-Ari and Yehiel, 2012; Thake, Armstrong & 

Leal, 2011; Vollrath, Knoch & Cassano, 1999; Wang et al., 2018) and conscientiousness (e.g. 

Chraif, Aniţei, Burtăverde & Mihăilă, 2016; Hong & Paunonen, 2009; Linkov, Zaoral, Rezač, 

2019; Riendeau, Stinchombe, Weaver & Bédard, 2018; Šeibokaitė, Endriulaitienė, 

Markšaitytė, Žardeckaitė-Matulaitienė, 2014; Starkey & Isler, 2016; Taubman-Ben-Ari and 

Yehiel, 2012) provides some protection from the performance of risky driving behaviours.  

The results in relation to neuroticism are also consistent with existing research that has 

found drivers scoring highly on this trait display higher patterns of risky driving behaviour 

(e.g. Riendeau et al., 2018; Shen et al., 2018; Zhang et al., 2018). It is however important to 

note that other research has found evidence to suggest that individuals scoring highly on 

neuroticism display lower levels of risky driving behaviour (e.g. Hong & Paunonen, 2009; 

Starkey & Isler, 2016). Whilst it is difficult to determine what may be behind the differences 

in the relationship between personality and driving behaviour between different studies, 

one possible explanation that has been put forward is the influence of cultural differences 

(e.g. Hofstede & McCrae, 2004). Therefore, the patterns that emerged in the current 

research may be in part a reflection of cultures and norms that operate in Victoria, 

Australia. 

10.5.2 Perceptions and deterrence 

The third research question this chapter sought to address was to examine whether there 

are factors beyond legal sanctions that may influence expectations to drive at up to 10km/h 

above the speed limit in the following twelve months. The results that emerged showed 

that perceptions towards all four of the potentially deterring factors that were examined 

(enforcement, crash risk, social norms and disapproval and negative personal and emotional 

affect) have a statistically significant relationship with expectations to drive at up to 10km/h 

above to speed limit. Drivers who expressed perceptions that the risks of enforcement and 

crash risk for driving at up to 10km/h above the speed limit were high, that driving at up to 
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10km/h above the speed limit goes against social norms and would be disapproved of by 

those closest to them, and finally that they expect they would experience negative personal 

and emotional affect if they were to drive at up to 10km/h above the speed limit, expressed 

lower expectations to drive at up to 10km/h above the speed limit in the following twelve 

months. Perceptions of social norms and disapproval had the strongest correlation with 

speeding behaviour expectations. This result was consistent with many existing studies that 

have applied expanded models of deterrence in the road safety area, and have found that 

non-legal sanctions, in particular social sanctions, have an equal to or ever greater influence 

on the performance of illegal driving behaviours (e.g. Baum, 1999; Berger & Snortum; 

Freeman et al., 2016; Freeman & Watson, 2009; Grasmick & Green, 1980; Green, 1989; 

Loxley & Smith, 1991; Piquero & Paternoster, 1998).  

10.5.3 The mediating influence of perceptions between personality and behavioural 

expectations 

The final research question this chapter sought to address was to examine whether 

perceptions towards potential deterrents have a mediating influence on the relationship 

between personality and expectations to speed in the following twelve months. 

The results showed that perceptions of enforcement, perceptions of crash risk, perceptions 

of social norms and disapproval and perceptions of negative personal and emotional affect 

in many cases mediated the relationship between personality and expectations to drive at 

up to 10km/h above the speed limit in the following twelve months, with some common 

patterns emerging. First, the relationship between extraversion and expectations to drive at 

up to 10km/h above the speed limit was always completely mediated, irrespective of the 

perceptions factor that was being examined. Second, the relationships between 

agreeableness and expectations to drive at up to 10km/h above the speed limit and 

conscientiousness and expectations to drive at up to 10km/h above the speed limit were 

always partially mediated, irrespective of the perceptions factor that was being examined. 

Third, the relationship between openness and expectations to drive at up to 10km/h above 

the speed limit was completely mediated by each of the perceptions factors examined, 

except for perceptions of enforcement, where there was partial mediation. Finally, in 

relation to neuroticism, the results that emerged in relation to mediation were mixed. 

Perceptions of crash risk and perceptions of negative personal and emotional affect partially 
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mediated the relationship between neuroticism and expectations to drive at up to 10km/h 

above the speed limit. Perceptions of social norms and disapproval completely mediated 

the relationship between neuroticism and expectations to drive at up to 10km/h above the 

speed limit. Finally, the mediating influence of enforcement between neuroticism and 

expectations to drive at up to 10km/h above the speed limit was non-significant.     

Taken together, these results suggest that personality influences the perceptions drivers 

have towards enforcement, crash risk, social norms and disapproval and negative personal 

and emotional affect, which in turn then goes on to influence expectations to drive at up to 

10km/h above the speed limit. This result is consistent with previous studies into 

personality and attitudes towards road safety that are expressed by drivers (e.g. Lucidi, 

2014; Machin and Sankey, 2008; Mallia et al., 2015; Steinbakk et al., 2019; Ulleberg and 

Rundmo, 2003; Zhang et al., 2018). Despite the models examined in previous research using 

different personality scales and focussing on different attitudes to those used in the current 

study, what is evident is that the inclusion of multiple theoretical perspectives within a 

conceptual model can enhance understandings of factors that may interact to influence the 

performance of illegal driving behaviour.  

The current study enhances understandings for Victoria, as not only do the results 

demonstrate that the personality traits that drivers possess have a significant relationship 

with their expectations to drive at up to 10km/h above the speed limit, the inclusion of the 

four perceptions factors in the conceptual model provides understandings of the process 

through which this relationship may emerge. By understanding how different groups of 

drivers respond to different deterring factors, we equip ourselves with valuable information 

on how drivers may be most effectively deterred. 

10.5.4 How might the results of this research be used in efforts to enhance road safety?  

The results suggest that whilst traditionally used legal sanctions do have an influence upon 

driving behaviour, and show a relationship with deterrence in many cases, embracing other 

avenues may also have the same or even greater benefits than what can be experienced 

using legal sanctions alone.  

First, it may be the case that punishment is not the best method to respond to illegal driving 

behaviour. It may be appropriate to look at other options to encourage safe driving. For 
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example, in Victoria, VicRoads have a ‘Free Licence Scheme’ which rewards drivers for road 

rule compliance, by providing a free three-year full licence to drivers who have a clean 

driving record during their probationary period (VicRoads, 2020f). The expansion of such a 

program, that enables all drivers (not just those moving from a probationary to full licence) 

to renew their licence free of charge if they display patterns of safe driving behaviour may 

have benefit in encouraging drivers to use the roads safely. By providing good drivers with 

free licence renewals, a system where drivers are rewarded for good driving behaviour, 

rather than just punished for poor driving behaviour may see the community truly embrace 

a very material benefit (i.e. the avoidance of significant costs that would otherwise be 

incurred to renew a driver’s licence) of obeying road rules. The effectiveness of such a 

system would need to be evaluated, however.  

Second, another option that may help to encourage safer road use would be to highlight the 

consequences of illegal driving behaviour from a social perspective. In Victoria, the 

Transport Accident Commission has a long history of using social marketing 

(advertisements) to emphasise the consequences of illegal driving behaviour (e.g. Cameron 

et al., 1993; Transport Accident Commission, 2020b). These include the risks of crashing, 

and the physical and emotional harm that crashes result in, not only for those directly 

involved, but also their families, when an individual experiences life changing injuries, or 

loses their life.  

One campaign in particular attempts to highlight that illegal driving behaviour can result in 

disappointment and disapproval from family or friends. The advertisement, which appeared 

on free to air television in Victoria, Australia in recent years shows a young man driving his 

grandmother home from a family gathering (see Transport Accident Commission, 2020a to 

view the advertisement). The man undergoes a roadside drug test and is found to be 

positive to an illicit substance. The advertisement then returns to an image of his 

grandmother waiting in the vehicle, who appears to be shocked and surprised. Thus, whilst 

this campaign highlighted the legal consequences of illegal driving behaviour, given the 

focus on roadside drug testing, images of the family gathering and also the man’s 

grandmother show that illegal driving behaviour also comes with social consequences, 

specifically disapproval from family members. These consequences come in addition to the 
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traditional legal consequences a driver can expect to experience and indeed did experience 

in the images portrayed in this advertisement.  

Further use of campaigns of this nature, that highlight the consequences of illegal driving 

behaviour beyond legal sanctions may have a positive influence in deterring a wider group 

of drivers than legal sanctions can achieve alone. Furthermore, disapproval from family, 

friends and peers for illegal driving behaviours may come more swiftly than legal sanctions 

can, and may therefore have a more immediate effect on deterring further illegal driving 

behaviour.    

Third, whilst personality is unfortunately not a factor that can be influenced to achieve 

change, the results of this study provide us with an understanding of the personality traits 

of drivers who do not respond positively to deterring factors and who are at higher risk of 

offending. This presents a possible point of intervention.  

There is a body of research which indicates that different personality types vary in how they 

learn and take in information (e.g. Bidjerano & Dai, 2007; Vincent & Ross, 2001; Zhang, 

2003). Research has found that individuals scoring highly on neuroticism tended to prefer 

web-based learning than in person learning (Caspi et al., 2006). Furthermore, neurotic 

individuals have also been found to show preference to a ‘surface learning approach’ where 

they are only interested in learning the minimum amount of information required. This can 

be compared with the ‘deep learning approach’ where individuals have a desire to delve 

deep into a topic (Chamorro-Premuzic, Furnham & Lewis, 2007). Neurotic individuals have 

also been identified as more susceptible to mind-wandering, poor memory capacity and 

shorter attention span (Robinson, Gath & Unsworth, 2017). As indicated, individuals scoring 

highly in neuroticism expressed perceptions and behavioural expectations that were not 

indicative of being deterred. Such information may prove useful when responding to 

individuals with lengthy histories of illegal driving behaviour in particular. For example, 

driver education programs may find value in designing their content around specific 

personality traits and the ways in which individuals scoring highly on these traits learn best. 

For drivers scoring highly on neuroticism, interventions may be designed around delivering 

education online, providing a broad overview of topics, and ensuring programs are 

interactive, to avoid mind-wandering and loss of attention, as much as possible. The careful 
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development and testing of such interventions may provide another opportunity to 

enhance safety on the roads. 

Despite personality not being amendable to change, this does not mean that drivers, 

irrespective of the personality traits they display, cannot change their behaviour. Behaviour 

change theories have long proposed that changes in behaviour may be possible in a range of 

areas, including in the area of driver behaviour (e.g. Dykstra, Davis & Conlon, 2020; Freeman 

et al., 2005a; Freeman et al., 2005b; Kowalski, Jeznach & Tuokko, 2014; Ouimetet et al., 

2010; Sinelnikov & Wells, 2017). Continued application of behaviour change theoretical 

models and perspectives to road safety, including to speeding behaviour, may ensure that 

strategies and interventions which are put in place have the greatest potential to create 

change and ultimately achieve success in improving safety on the roads.  

10.5.5 Strengths and limitations of the research 

The current study has many strengths that make it valuable in enhancing the 

understandings of driver characteristics and perceptions that may underlie speeding 

behaviour in Victoria, Australia. First, the study had a relatively large sample size of just over 

5100 drivers. Second, data were collected from drivers across the state of Victoria, both 

males and females, young drivers all the way through to older drivers, drivers newly 

licensed and those with many years of experience. Thus, the study sample was 

comprehensive and data were collected from a very diverse group of drivers. Third, the 

range of variables used, which took into account driver characteristics (personality) and 

driver’s perceptions (enforcement, crash risk, social norms and disapproval and negative 

personal and emotional affect) meant that the study was able to take a broad view of driver 

behaviour and combine theoretical perspectives. Given a criticism of existing research has 

been its tendency to focus on driver behaviour from a somewhat narrow perspective, it is 

hoped this study is able to provide new insights into the Victorian driver population.  

Despite these strengths, there are also some limitations that should be considered when 

interpreting the results. The first limitation is one which has been emphasised previously in 

this thesis. This relates to the use of data collected from licensed drivers in Victoria, 

Australia. Given traffic rules are enforced at a jurisdictional level, it is possible that this may 

influence perceptions towards enforcement in particular (for example higher levels of 
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enforcement may mean drivers perceive their risks of apprehension to be greater). 

Furthermore, given data were collected in relation to perceptions towards factors such as 

social norms and disapproval and negative personal and emotional affect, it may be the case 

that different cultures and groups of people have different expectations about what is and is 

not socially acceptable behaviour, as well as the subsequent emotions they expect to 

experience. These factors may influence the generalisability of the results of this study 

beyond Victoria. 

Second, the analyses presented in this chapter examined the pathways in the developed 

theoretical model in relation to driving at up to 10km/h above the speed limit. Whilst low 

level speeding is one of the most common illegal behaviours drivers perform on the roads, it 

is unclear whether the same pathways would hold true for other offence types. Future 

research that focuses on examining these pathways for a broader range of offence types, in 

particular offences with more severe legal and social consequences, may be valuable (it is 

notable the survey used to collect data for this PhD did collect data on other offence types, 

but the nature of PhD research meant it was not possible to consider all offences). Such 

research may help to ensure that any strategies put in place to respond to specific offence 

types are based on the factors that have the greatest potential to have an influence on their 

performance.  

Third, in the survey (and subsequently the analyses) the construct of perceptions of 

enforcement was considered in terms of certainty of sanctioning and severity of 

sanctioning. As was noted in chapter three, swiftness of sanctioning is another aspect of 

traditional deterrence theory. The decision not to include swiftness of sanctioning was 

based upon deterrence research that suggests its impact on effective deterrence is 

questionable (e.g. Nagin, 2013).  

Fourth, the current study used data collected from a self-report survey. Whilst self-report 

methods of data collection have many advantages, there are also many disadvantages. 

Respondents may have rushed through the survey and given little thought to their 

responses, misread questions, may not have been eligible to participate (but nonetheless 

did), may not have an awareness of their own behaviour or simply may not have been 

truthful. Indeed, this final limitation may be of particular significance given many drivers 

may not have been willing to acknowledge they may drive in an illegal manner in the future, 
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given the sensitivity of the topic. Each of these limitations of self-report data may have had 

an influence on the quality of the data used in the analyses, and subsequently the accuracy 

of the results presented.  

10.5.6 Areas for future research 

Whilst some of the limitations of self-report data are very difficult to address, some can be 

addressed in future research. For example, self-report data could still be used to collect 

personality and perceptions data. However, in terms of future performance of an illegal 

driving behaviour, such as speeding at up to 10km/h above the speed limit, a data linkage 

study, where the self-report data collected in the survey is linked with official driver records, 

to see if there are any traffic infringements in a relevant period may prove useful.  

A naturalistic driving study may also prove useful in examining the relationships between 

personality, perceptions and driver behaviour. Naturalistic driving studies involve observing 

drivers as they travel in their ‘natural’ driving environment, where factors such as the 

roadway, vehicle, vehicle occupants and traffic are as they would be when a driver is not 

under observation (e.g. Eby, 2011; Foss & Goodwin, 2014; Guo, 2019; Guo et al., 2010; 

Stutts et al., 2005). Observation can take place either in real time, with the researchers 

observing drivers at the exact time specific driving behaviours are occurring, or 

alternatively, recording equipment may be used to capture footage, which is then observed 

by a researcher at a time that follows the actual behaviour occurring (e.g. Eby, 2011; 

Hanowski, Perez & Dingus, 2005; Klauer, Perez & McClafferty, 2011; Kuo et al, 2016). 

Naturalistic driving studies have the advantage that they directly observe behaviour, rather 

than rely on self-reporting (e.g. Eby, 2011). It is important to note that in this case it may not 

be possible to examine some offence types. For example, use of alcohol and illicit drugs 

outside of the vehicle would go undetected. It would, however, prove useful to examine 

behaviours such as speeding, failing to stop at a red light or stop sign, handheld mobile 

phone use while driving or tailgating.  

Finally, future research could be undertaken in other jurisdictions, applying the model and 

using the survey developed in the current study. Not only would such research enhance 

understandings in individual jurisdictions, it may also provide a valuable opportunity for 

comparisons across jurisdictions. Indeed, if differences were to emerge, an analysis of the 
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factors that may be underlying these differences would also be beneficial to furthering 

understandings. 

10.5.7 Conclusions 

In conclusion, the results of the current study showed that personality type and the 

perceptions drivers hold towards enforcement, crash risk, social norms and disapproval and 

negative personal and emotional affect have an influence on expectations to drive at up to 

10km/h above the speed limit in the following twelve months. Furthermore, perceptions of 

enforcement, crash risk, social norms and disapproval and negative personal and emotional 

affect have a mediating influence between personality and expectations to drive at up to 

10km/h above the speed limit in the following twelve months, with only one exception 

observed (the relationship between neuroticism and expectations to drive at up to 10km/h 

above the speed limit was not mediated by perceptions of enforcement).  

The results of this study have provided valuable information on how personality and factors 

beyond legal sanctions might be used in efforts to deter any initial involvement in illegal 

driving behaviour, as well as respond to drivers who have already performed illegal driving 

behaviours in the past, and in some cases have accumulated lengthy driving histories. If 

drivers at greatest risk, by reason of the personality traits they possess or the perceptions 

they express can be persuaded to take on responsible driving habits, the community is given 

the best opportunity possible to have access to a safe road network. 
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Chapter Eleven: Discussion and conclusions 

This chapter provides a discussion and draws conclusions to the research presented in this 

thesis. The chapter starts with an overview of the frameworks that guided the research and 

reviews the broad thesis aims. Next, each of the three studies are summarised, including a 

brief overview of results, and comparisons drawn to existing research. Following this, key 

themes from the research are discussed. The chapter then moves to considering the 

strengths and limitations of the research overall, including areas where future research may 

be advantageous. Finally, this chapter provides a discussion on the overall implications of 

the research before finishing with some thoughts on the broader context of improved safety 

on the roads.  

11.1 Frameworks that guided the research 

The research reported in this thesis was guided overall by the Safe System Approach, 

Haddon’s Matrix and deterrence theory. The Safe System Approach to road safety identifies 

safe road users as one essential ingredient to a safe road network, alongside safe roads, safe 

vehicles and safe speeds (e.g. Australian Transport Council, 2011; Organisation for Economic 

Co-operation and Development, 2008; United Nations Road Safety Collaboration, 2010). 

Haddon’s Matrix (Haddon, 1972, 1980) conceptualises risk factors for crashes and 

recognises the role of road users’ attitudes and behaviours at the pre-crash phase (Mohan 

et al., 2006). Deterrence Theory (e.g. Hucklesby, 2004; Muncie, 2004) complements both 

the Safe System approach and Haddon’s Matrix. Drawing upon these existing frameworks, a 

newly developed conceptual model, described in chapter three, provided the overarching 

framework for this thesis, and proposed a number of pathways in which deterrence may 

operate in relation to driver behaviour.  

First, the model encapsulated the already well-established relationship between illegal 

driving behaviour and infringements. In other words, if drivers perform an illegal driving 

behaviour, they may receive an infringement. Furthermore, the model also proposed that 

the relationship between illegal driving behaviour and infringements operates in the 

opposite direction, and that deterrence may impact this relationship. In other words, drivers 

are aware infringements operate and so may change their behaviour to avoid receiving an 
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infringement. The influence of infringements on illegal driving behaviour was investigated in 

studies one and three.  

Second, the model included a relationship between illegal driving behaviour and crashes. 

Taking this relationship into account, in addition to the relationship already noted above, 

the conceptual model proposed relationships between: a) infringements and deterrence of 

illegal driving behaviour; and b) illegal driving behaviour and crashes. It is this relationship, 

specifically that infringements may impact illegal driving behaviour, and subsequently 

influence crash risk, that was assessed in study two.  

Finally, the model included a relationship between crashes and illegal driving behaviour (i.e. 

drivers may change their driving behaviour after a non-fatal crash). However, exploration of 

this relationship was beyond the scope and aims of this thesis.  

Given the complexities of study three, which examined factors beyond legal sanctions, this 

study was also guided by a more detailed conceptual model. This model (introduced in 

chapter three) combined personality, perceptions of potential deterrents (enforcement, 

crash risk, social norms and disapproval, and negative personal and emotional affect) and 

behavioural expectations. Further discussion on how this conceptual model was applied is 

covered in the Section 11.3.3 of this chapter.  

11.2 Broad aims of the research 

Guided by the theoretical frameworks outlined above, the thesis had three broad aims: 

1) To assess whether receiving an infringement for a driving offence has the desired 

effect of deterrence 

2) To assess whether perceptions in relation to illegal driving behaviour have a 

deterring influence  

3) To determine whether potential deterring factors differ depending on driver 

characteristics  

To address these aims, two data sources were used:  

1) Administrative data: consisting of a series of separate VicRoads data sets. These 

contained information from Victoria on licensing (full licence history), infringements 

(records of any traffic infringement notices for driving offences that a driver had 

received) and crashes (information on all police reported crashes). 
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2) Online survey: designed as part of this thesis, to collect information on personality, 

perceptions towards four potentially deterring factors (enforcement, crash risk, 

social norms and disapproval, negative personal and emotional affect) and 

expectations to perform illegal driving behaviours. Data were collected from 5,108 

licensed drivers in Victoria, Australia.     

In order to address the aims, three separate, but closely related studies were undertaken. 

The following section provides discussion on each of the three studies. 

11.3 Summary of studies undertaken, key findings and contributions to road safety 

11.3.1 Study One – The deterring influence of traffic infringements upon future driver 

behaviour, as evidenced by subsequent traffic infringements 

11.3.1.1 Overview of study 

Study one was focused on the deterring influence of traffic infringements, as evidenced by a 

reduction in subsequent driver offending behaviours in the twelve months that followed an 

infringement. This study answered two key research questions: 

1) Do driver and offence characteristics, including gender, age at first licence, years 

licensed, licence type, demerit points and offence type have a relationship with the 

length of time to next offence, within twelve months? 

2) Is time to next offence within twelve months associated with the number of previous 

offences a driver has? 

The study examined the entire licence history of drivers considered in the analysis, using a 

time to event analysis methodology, to determine the length of time between 

infringements, and whether this time changed based on previous offence type, number of 

previous offences and driver characteristics. The VicRoads licensing and infringements data 

sets were used, with the two data sets linked by driver licence number.  

Study one is valuable for enhancing understandings of the effectiveness and limitations of 

the current enforcement system and penalty system in Victoria, Australia. In particular, the 

study examined to what extent to which the current system successfully deters the 

performance of further illegal driving behaviours after a driver has been infringed. The study 

therefore explored the concept of specific deterrence, which as explained in chapter three is 
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focussed on deterring individuals after they have already come to the attention of 

enforcement authorities.   

11.3.1.2 Key findings  

Time to reoffending in the twelve months that followed an infringement was longer for 

females than males, but only following the first and second offences. Drivers who were 

licensed at a younger age or who had held their licence for a shorter length of time had a 

shorter time to reoffence in comparison to drivers first licensed at an older age or drivers 

who had held their licence for a longer period of time. Demerit points were found to have a 

relationship with time to reoffending: receiving a higher number of demerit points appeared 

to have a deterrent effect on reoffending amongst new offenders, with longer time to 

reoffending when a greater number of demerit points were given to drivers following their 

first offence. This pattern did not continue for drivers with multiple previous offences: when 

accumulated demerit points were examined, the time to reoffending was actually shorter 

for drivers with a higher number of accumulated demerit points.  

Analysis results also suggested that drivers with extensive offending histories became 

increasingly difficult to deter. Whilst around 27 per cent of drivers reoffended within one 

year of their first offence, the proportion rose to around 43 per cent for drivers following 

the fifth offence. The pattern of accumulated demerit points and shorter time to 

reoffending provided further evidence of this.  

11.3.1.3 Comparisons to previous research  

The patterns that emerged in study one showed both consistencies and differences with 

existing research that has examined driver behaviour. Detailed comparisons to existing 

research were provided in the discussion contained in the journal paper included in chapter 

five. Comparisons with one study in particular deserve further mention here. 

The current research sought to build upon the work of Haque (1990). As was discussed in 

chapter five, a number of changes have taken place in road laws and enforcement 

approaches in Victoria in the thirty-years since Haque’s study was undertaken. Thus, the 

current study sought to provide understandings on traffic reoffending in the current 

Victorian context of laws, their enforcement and associated penalties. It was in drawing 
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comparisons to the Haque (1990) study that perhaps the most interesting results of the 

current research emerged. 

Whilst Haque (1990) found that a greater number of accumulated demerit points had a 

positive effect on deterrence from further traffic offending, the current research found 

evidence that suggested the opposite. Drivers with a higher number of accumulated 

demerit points had a shorter time to further offending, suggesting they were not being 

successfully deterred. This is not to say that demerit points lead to drivers engaging in 

further traffic offending, but rather represent a group of drivers with greater risk-taking 

propensity. 

Unfortunately, it was not possible to conclude whether the differences between the Haque 

(1990) study and the current research were due to changes in patterns of deterrence (i.e. it 

becoming more difficult to deter drivers) or rather methodological differences, in terms of 

factors such as length of follow up and the groups of drivers who were eligible for inclusion.  

Despite this, study one of this PhD provides valuable information about traffic offending and 

deterrence in the current road law enforcement environment in Victoria, Australia. In 

particular, it was evident that the current system is working well for drivers with few 

offences, but is failing to have a meaningful impact on those with more extensive offending 

histories. This points to a group of drivers for whom greater focus needs to be given if 

deterrence is to be achieved. This is therefore in some ways consistent and in some ways 

inconsistent with the overall thesis framework, which proposed that if infringements were 

achieving deterrence further offending would not be observed. 

11.3.2 Study Two – The deterring influence of traffic infringements upon future driver 

behaviour, as evidenced by subsequent crash involvement 

11.3.2.1 Overview of study 

Study two was focussed on examining the deterring influence of traffic infringements upon 

subsequent crash involvement. This study addressed two key research questions: 

1) Is there an association between receiving an infringement for a driving offence and 

subsequent crash involvement? 
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2) Are driver and offence characteristics associated with subsequent patterns of crash 

involvement in the period following an infringement for a driving offence being 

received? 

The study applied an innovative research design, the case-case-time-control study design, 

which is an extension of the case-crossover design previously applied to examine the traffic 

infringement and crash relationship (Davis et al., 2018; Redelmeier, Tibshirani and Evans; 

2003; Walter and Studdert, 2015). The VicRoads licensing, infringements and crash data sets 

were used, with all three linked by driver licence number.  

Like study one, study two is also valuable for enhancing understandings of the effectiveness 

and limitations of current laws, enforcement and associated penalties in Victoria, this time 

by examining crash involvement in the period that follows a driver receiving a traffic 

infringement. Thus, study two also explored the concept of specific deterrence.  

11.3.2.2 Key findings  

Results of study two suggested that there is an association between receiving an 

infringement for a driving offence and subsequent crash involvement. Overall, the odds of 

receiving an infringement in the month prior to a crash were 35 per cent higher than 

receiving an infringement in the same month the year prior when no crash had occurred, for 

the case group, adjusted for change over time in the control group (OR = 1.35, 95% CI 1.17 – 

1.57). These results showed that not only was there an association, but that this association 

went in the opposite direction of what would be expected if deterrence was operating. Had 

deterrence been operating, we would have expected to see a lower odds of infringement in 

the one-month period just prior to a crash. This is therefore not consistent with the overall 

thesis framework, which proposed that if infringements were achieving deterrence, crash 

risk would be reduced.    

A number of sub-analyses were undertaken in relation to gender, age, area of residence, 

specific offence types and number of demerit points. Each of these analyses showed that 

the odds of receiving an infringement in the one-month prior to a crash occurring were 

greater, consistent with the overall result of there being no evidence of deterrence 

operating.  
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Existing research has suggested that drivers may experience “gamblers fallacy”, where they 

believe that the chances of being apprehended within quick succession of a previous 

offence are small (Pogarsky & Piquero, 2003). Thus, the results of study two may suggest 

that in the period that followed drivers receiving an infringement for a traffic offence, their 

subsequent driving patterns were risky, as they possibly believed the chance of a further 

infringement was small. This risky driving behaviour may have resulted in a crash. It is not 

possible to conclude whether “gamblers fallacy” underlies the patterns observed however. 

Indeed, these results should not be taken to suggest that receiving an infringement for a 

driving offence is a risk factor for crashes. Perhaps a more plausible explanation is that 

which was suggested by Walter and Studdert (2015). They proposed that infringements 

likely reflect a period of risky driving behaviour, and that during this period, the degree of 

risk is particularly strong, such that infringements are unable to achieve deterrence.  

Finally, it is possible that drivers were involved in a crash before they even received their 

infringement in the mail. Of course, deterrence can only take effect if an individual knows 

they have received an infringement. 

11.3.2.3 Comparisons to previous research  

Study two built upon three existing studies in particular, these being the case-crossover 

studies that explored the relationship between infringements and crashes, undertaken by 

Redelmeier, Tibshirani and Evans (2003), Walter and Studdert (2015) and Davis et al. (2018). 

The results in the current research were consistent with the results identified by Walter and 

Studdert (2015) and Davis et al. (2018). Those two studies, along with the current research 

each found that the odds of being involved in a crash in the month after receiving a traffic 

sanction were greater when compared with the same one-month period in the year prior. 

On the other hand, Redelmeier, Tibshirani and Evans (2003) found the opposite. In the one-

month period that followed a driver receiving a sanction for a driving offence, their risk of 

crash was lower than in a comparable one-month period the year prior.  

It is not clear what factors may have contributed to the different results that were 

uncovered by Redelmeier, Tibshirani and Evans (2003) when compared to the current 

research and the two studies undertaken by Walter and Studdert (2015) and Davis et al. 

(2018). One possible difference is that whilst Redelmeier, Tibshirani and Evans (2003) 
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included only fatal crashes, the other studies, including the current research did not 

exclusively focus on fatal crashes.  

The current research builds on the existing body of literature by demonstrating application 

of the case-case-time-control study design, thereby controlling for factors that were not 

controlled for in previous studies using the case-crossover study design. This is particularly 

important given enforcement patterns can change over time, and such changes may 

increase or decrease the risk of being apprehended. 

11.3.3 Study Three – The influence of personal characteristics and perception towards 

possible deterrence, upon self-reported expectations of future traffic offending 

11.3.3.1 Overview of study 

The third study undertaken as part of this PhD research examined factors beyond 

infringements that may deter illegal driving behaviour. A conceptual model was developed 

that included a number of pathways, based upon the existing body of literature. The 

theoretical model proposed that perceptions towards potential deterrents (enforcement, 

crash risk, social norms and disapproval and negative personal and emotional affect) may 

have a mediating influence on the relationship between personality, as measured by the Big 

Five Model (agreeableness; conscientiousness; extraversion; neuroticism; openness) and 

expectations an individual has to perform an illegal driving behaviour. Direct pathways 

between factors were also included in the theoretical model. The study addressed four key 

research questions:    

1) Does personality have an influence on expectations to speed in the following twelve 

months? 

2) Does personality have an influence on perceptions towards potential deterrents in 

relation to speeding in the following twelve months? 

3) Are there factors beyond legal sanctions that may influence expectations to speed in 

the following twelve months? 

4) Do perceptions towards potential deterrents have a mediating influence on the 

relationship between personality and expectations to speed in the following twelve 

months? 
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This study has value in enhancing understandings of factors beyond the traditionally used 

legal sanctions that are administered to drivers who behave illegally on the roads. 

Additionally, the study also has value in showing how personality may influence these 

factors.  

An online survey was developed and used to collect data for study three. Whilst descriptive 

statistics were provided in chapter nine for all six offence types (drink driving; drug driving; 

driving up to 10km/h above the speed limit; driving at more than 10km/h above the speed 

limit; using a handheld mobile phone whilst driving; failing to stop at a red light), a mediated 

regression analysis was only undertaken for speeding at up to 10km/h above the speed limit 

(termed speeding for the remainder of this section). This was the most prevalent offence 

type identified in the data set. The summary here will focus on the modelling results, rather 

than the results in the descriptive chapter.  

11.3.3.2 Key findings  

Significant correlations were observed between all Big Five personality traits and 

expectations to speed in the twelve-months that followed. Scoring relatively high on 

extraversion, agreeableness, conscientiousness, and openness were associated with lower 

expectations drive at up to 10km/h above the speed limit in the following twelve months. 

Comparatively, scoring relatively high on neuroticism was found to be associated with 

higher expectations to drive at up to 10km/h above the speed limit in the following twelve 

months. 

Personality was also found to have a significant relationship with perceptions of the 

potential deterrents (enforcement, crash risk, social norms and disapproval, negative 

personal and emotional affect). Drivers scoring relatively high on agreeableness and 

conscientiousness in particular expressed perceptions that were consistent with deterrence 

from both legal and non-legal sanctions. Conversely, drivers scoring highly on neuroticism 

expressed perceptions that were not consistent with deterrence from both legal and non-

legal sanctions.  

Factors other than legal sanctions were also found to be associated with lower expectations 

to speed in the twelve months that followed. Of the four perceptions variables that were 

examined (perceptions of enforcement, crash risk, social norms and disapproval and 
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negative personal and emotional affect), perceptions of social norms and disapproval were 

found to have the strongest correlation (r=-0.72, p<.001) with expectations to speed in the 

following twelve months. The remaining two perceptions variables that related to non-legal 

sanctions (perceptions of crash risk (r=-0.50, p<.001) and perceptions of negative personal 

and emotional affect (r=-0.51, p<.001)) had correlations that were similar in strength to 

perceptions of enforcement (r=-0.49, p<.001) when their relationship to expectations to 

speed was examined. Thus, the results suggest that there factors other than legal sanctions 

that may have a relationship with drivers’ expectations to speed. 

Finally, it was found that perceptions towards the four potentially deterring factors 

examined did have a mediating influence on the relationship between personality and 

expectations to speed in the following twelve-months in a number of cases. Specifically, the 

relationship between extraversion and expectations to speed was completely mediated by 

all four perceptions factors. The relationships between agreeableness and expectations to 

speed and conscientiousness and expectations to speed were partially mediated by all four 

perceptions factors. The relationship between openness and expectations to speed was 

completely mediated by three of the perceptions factors examined. The fourth (perceptions 

of enforcement) partially mediated the openness and expectations to speed relationship. 

Finally, in terms of the relationship between neuroticism and expectations speed, two of the 

perceptions factors (crash risk and negative personal and emotional affect) partially 

mediated the relationship, one perceptions factor (social norms and disapproval) 

completely mediated the relationship and one perceptions factor (enforcement) was non-

significant.  

Overall, these results suggest there is evidence associations exist between personality, 

perceptions towards the potential deterrents and drivers’ expectations to speed in the 

twelve months that follow.   

11.3.3.3 Comparisons to previous research 

The results of study three support the existing literature in a number of ways. First, as was 

proposed by Nagin and Paternoster (1993), research may be enhanced by combining 

theories of crime and offending together. This was indeed the case in the current research. 

The research could have taken one of two approaches. First, relationships between the Big-
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Five personality traits and expectations to speed could have been examined in isolation. 

Second, relationships between the four perceptions towards potential deterrent factors 

(perceptions of enforcement, crash risk, social norms and disapproval and negative personal 

and emotional affect) and expectations speed could have been examined in isolation.  

Had such approaches been taken, the results that emerged would not have provided the 

insights that were generated by combining the two perspectives together. By only including 

personality (and excluding the perceptions factors) the process through which each trait is 

related to expectations to speed would have been missed. By including only perceptions 

towards the potentially deterring factors (i.e. excluding personality), the research would 

have missed how different personality traits influence these perceptions, which then go on 

to influence expectations to speed. By combining both personality and perceptions towards 

the potential deterrents, richer understandings emerged.  

The results of this research also support the existing research that has examined personality 

and attitudes towards road safety expressed by drivers (e.g. Lucidi, 2014; Machin and 

Sankey, 2008; Mallia et al., 2015; Steinbakk et al., 2019; Ulleberg and Rundmo, 2003; Zhang 

et al., 2018). Previous research used different personality scales and examined different sets 

of attitudes and perceptions to the current study, making direct comparisons difficult. What 

is consistent across all studies is that the attitudes and perceptions that drivers hold 

mediate the relationship between personality and driving behaviour or expectations of 

driving behaviour. This again provides support for combining multiple theories and 

perspectives together, given such an approach increases levels of understanding in relation 

to driver behaviour. 

11.4 How have the three studies addressed the thesis theoretical framework and 
aims? 

The summaries above provided a brief overview of the results that emerged from the three 

studies undertaken as part of this PhD, based on the research questions each sought to 

address, as well as how they fit within the existing body of literature. What is also important 

to examine is the extent to which the findings have supported the proposed relationships in 

the overall thesis conceptual framework, the study three conceptual model and also how 

the overall thesis aims have been addressed. To reiterate, the thesis aims were: 1) To assess 

whether receiving an infringement for a driving offence has the desired effect of 
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deterrence; 2) To assess whether perceptions in relation to illegal driving behaviour have a 

deterring influence; and 3) To determine whether potential deterring factors differ 

depending on driver characteristics. Aim one was addressed in studies one and two and aim 

two was addressed in study three. Aim three was addressed in all studies.  

The results that emerged in study one, where some groups of drivers were found to be 

deterred following a traffic infringement (e.g. female drivers, drivers licensed at an older 

age and drivers who had held a licence for a considerable period of time) whilst others were 

found to be not deterred (e.g. newly licensed drivers) address aims one and three. In other 

words, the study assessed both whether receiving an infringement for a driving offence has 

the desired effect of deterrence and whether potentially deterring factors differ depending 

on driver characteristics. This study also addressed the relationship proposed in the thesis 

conceptual framework that connected infringements and illegal driving behaviour, and 

whether deterrence was operating to influence this relationship. The outcome was that 

infringements do have the desired effect of deterrence, but that this deterrent effect was 

only evident amongst some groups of drivers.  

The results that emerged in study two, where the odds of receiving an infringement in the 

one-month period prior to a crash were greater than in a comparable one-month period the 

year prior, with this pattern observed across numerous driver characteristic groups (e.g. 

males, drivers of all groups) also indicates that aims one and three were addressed. This 

study also addressed the relationship that was proposed in the thesis conceptual 

framework, where infringements may deter illegal driving behaviour, which in turn may 

influence risk of crash involvement. The results suggest a lack of evidence to be able to 

conclude that infringements for traffic offences do have a deterring influence (aim one), 

with to some extent patterns differing based on driver characteristics (e.g. significant results 

for males, but not for females (aim three). It is important to re-emphasise that this does not 

mean infringements lead to further infringements and subsequently crashes. Rather, these 

results suggest that, for some drivers, the desired outcome of infringements (i.e. safer 

patterns of driving behaviour) are not being achieved. For these drivers, it is important to 

consider other options that may have the potential to influence their driving behaviour and 

encourage deterrence from further traffic offending.  
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The results that emerged for study three, where perceptions in relation to illegal driving 

behaviour (perceptions of enforcement, crash risk, social norms and disapproval and 

negative personal and emotional affect) were all found to have a deterring effect addressed 

aim two. Specifically, study three showed that perceptions of both legal and non-legal 

sanctions have the potential to influence deterrence. When these perceptions were 

considered as mediating variables between personality and expectations of speeding 

behaviour in the following twelve months, as was proposed in the conceptual model 

developed for this study, some drivers were found to express perceptions not consistent 

with deterrence. This result therefore addresses aim three. Thus, it could be concluded that 

perceptions do have a deterring effect, but that this deterring effect is only observed in 

some groups of drivers (e.g. drivers scoring relatively high on personality traits such as 

agreeableness and conscientiousness). In addition to examining the pathways in the 

conceptual model developed specifically for this study, the study also enabled further 

exploration of the pathways between infringements and illegal driving behaviour and how 

deterrence may operate to influence this relationship.  

Thus, taken together, all three aims were successfully addressed and all proposed 

relationships in the conceptual models were successfully examined in one or more of the 

studies conducted. In addressing these aims and examining the relationships in the 

conceptual models, important insights into deterrence and driving behaviour have been 

uncovered. The results have potential implications for road safety policy and enforcement. 

These implications are explored in the section that follows.  

11.5 What are the potential implications of the results from the three studies? 

Having explored the key results of each of the three studies, a number of key themes 

emerge. These key themes are: 1) No single factor can successfully achieve deterrence 

amongst all groups of drivers; 2) there is a group of drivers for whom deterrence seems 

particularly difficult to achieve; 3) drivers appear to go through risky driving periods, and 

these periods present an opportunity for intervention; and 4) when considering new 

interventions that could be introduced, it is important to think broadly, rather than rely on 

legal sanctions. Each of these themes are outlined below and discussion is provided on their 

implications for road safety.    
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11.5.1 No single factor can successfully achieve deterrence amongst all drivers 

The results of this PhD research demonstrated that there is no single factor (e.g. 

infringements, concern about being involved in a crash, concern about experiencing 

negative emotions) that can successfully achieve deterrence amongst all drivers. The 

current sanctioning system that operates in Victoria, Australia, similar to that in many other 

jurisdictions globally, focusses on the use of legal sanctions (most commonly traffic 

infringements with varying levels of severity) to respond to the performance of illegal 

driving behaviours. The research in this thesis provides evidence to suggest that this 

uniform approach may not consistently provide the outcomes that are desired, in relation to 

both general and specific deterrence.  

The existing ways of sanctioning illegal driving behaviours seem to be based on the implicit 

assumption that all drivers respond to sanctions, or the threat of sanctions, in the same 

way. The results presented in thesis provide evidence that this is not the case. Factors such 

as age, gender, years licensed, the number of previous driving offences, and indeed the 

personality traits of drivers were found to have a significant association with successful or 

unsuccessful deterrence. This is consistent with existing research, where it has been found 

that driving behaviour varies according to a range of driver characteristics (e.g. age and 

gender) (e.g. Brown et al., 2017; Guo et al., 2017; Jonah, 1990; Lucidi et al., 2019).  

If progress is to be made in reducing the incidence of serious injuries and deaths as a result 

of road crashes that have illegal driving behaviour as a contributing factor, it is important to 

ensure countermeasures are tailored to driver groups, based upon what we know about 

deterrence. To some extent Victoria already has a system in place that operates under a 

model where high-risk groups are identified and responded to accordingly.  

For example, young drivers (or more generally those on probationary licences) are subject 

to different conditions and punishments than are drivers who hold full licences. These 

include, for example, limits on peer passenger numbers, greater restrictions on the types of 

behaviours that are permissible (e.g. a BAC of zero must be adhered to; no mobile phone 

use of any nature – i.e. even if through a hands-free system) and lower thresholds of 

demerit points that can be accrued before a licence is suspended (VicRoads, 2019g). 
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Victoria, and other jurisdictions may find value in expanding this model to other groups of 

drivers.  

It may be effective to have additional conditions on drivers in the short period that follows a 

traffic infringement, given there was evidence of high risks of recidivism and crashes for 

some driver groups, in the period following an infringement. These strategies may decrease 

the chances of crashes occurring for these high-risk drivers (e.g. by not allowing them to 

consume any alcohol at all or use a mobile phone in any way) and in instances where 

deterrence cannot be achieved, minimise harm if they do crash (e.g. by having limits in place 

for the number of passengers in their vehicle).   

Education programs that are tailored to particular groups of drivers may also have value in 

influencing driver behaviour. These could act through a general or specific deterrence 

perspective. General deterrence could be achieved through the use of media and 

advertising campaigns. These are already in place in Victoria, and target a number of 

offence types, including drink driving, drug driving, speeding, mobile phone use, as well as 

specific road user groups such as motorcycle riders and young drivers (Transport Accident 

Commission, 2020b). Continued use of such campaigns, broadening the offence types and 

driver groups being targeted (e.g. older drivers, people driving for work), may assist with 

general deterrence across a wide range of drivers.  

In terms of specific deterrence, for drivers who do come to the attention of enforcement 

authorities for performing an illegal driving behaviour, value may be found in raising 

awareness of the potential consequences of illegal driving behaviours. This could include, 

for example, the provision of written material or compulsory completion of an education 

program. Drivers who are found to have performed drink driving and drug driving offences 

in Victoria are currently required to complete a driver education/rehabilitation program 

(VicRoads, 2020c, 2020d). Indeed, the effectiveness of driver rehabilitation programs in 

achieving deterrence from recidivist drink driving has been established in existing research. 

For example, Ferguson et al (2001) examined the Under the Limit drink driving rehabilitation 

program and found that repeat drink drivers who attended the program showed higher 

levels of willingness to change their drink driving behaviour, and indeed showed lower levels 

of further drink driving behaviour. Similarly, Mazurski et al (2011) examined the Sober Driver 

Program and found that drivers who completed this program had lower rates of recidivism 
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when compared to a group of drivers who had not. There may be capacity to expand such 

programs to a wider range of offence types, to ensure no opportunities for intervention are 

lost. For example, drivers who receive an infringement for a low-level speeding offence or a 

mobile phone offence could also be required to undertake some form of education. This 

could include the completion of a short online module that must be completed by drivers, 

providing them with information about the possible consequences of their actions (e.g. risk 

of crash and serious injury). The results of the current research showed drivers perceptions 

of enforcement and of crash risk had correlations with behavioural expectations that were 

of similar strength. Thus, given much focus is already on promoting the risks of enforcement 

(and increasing awareness of enforcement) in efforts to achieve deterrence, further 

deterrence may be achieved by giving more attention to the risks of crash.   

Existing research has shown that driver education programs can be beneficial. For example, 

a study of young drivers in the United States who attended a driver education program 

mandated by a court showed greater knowledge in relation to risky driving behaviours and 

perceived there to be higher levels of risk associated with the performance of such 

behaviours (Lanning, Melton & Abel, 2018). Similarly, a study that examined older drivers 

found that those who attended an educational program focussed on safe driving practices 

showed higher levels of self-regulation in their on-road behaviour than the levels identified 

before they completed the program (Stalvey & Owsley, 2003). Another study, focussed on 

recidivist drink drivers who undertook a rehabilitation program in Queensland, Australia, 

found that those who attended the program reported being motivated to change their drink 

driving behaviour (Freeman et al., 2005).  

An important component of any education campaign would also be to ensure they are able 

to capture the attention of those drivers most at risk (e.g. male drivers, inexperienced 

drivers).  

11.5.2 There are groups of drivers for whom deterrence seems particularly difficult to 

achieve 

Unfortunately, some research suggests that seeking to change driver behaviour through 

education is not always effective. Lonero (2008) suggested that using scare tactics to 

encourage safe driving has minimal effectiveness and is an outdated means of influencing 

driving behaviour. Furthermore, in a study undertaken by Tuokko et al. (2007) of older 
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drivers, it was suggested that there were significant differences between males and 

females, and that any educational programs and materials should take this into account.  

These potential gaps in the effectiveness of education programs in changing driver 

behaviour may be particularly relevant for some groups of drivers, as evidenced by the 

results from the current research. Patterns emerged in the research which indicated that 

deterrence is particularly difficult to achieve in some drivers. Perhaps two of the most 

obvious were based on: a) personality traits of drivers; and b) drivers with extensive traffic 

offending histories.  

As demonstrated in study three, drivers scoring relatively high on neuroticism, and relatively 

low on agreeableness, conscientiousness, openness and extraversion expressed perceptions 

and behavioural expectations inconsistent with deterrence from speeding. These results are 

relevant from both a general and specific deterrence perspective. As was proposed in 

chapter ten, driver education programs would perhaps find value in designing their content 

around specific personality traits and the ways in which individuals scoring highly on each 

trait respond best. Such an approach is consistent with the suggestion from Tuokko et al. 

(2007), who proposed that education programs need to take differences in groups of drivers 

into account.   

The second group of drivers for whom unique strategies may be particularly important, is 

those with extensive traffic offending histories. Despite receiving multiple traffic 

infringements, some drivers appeared to be resistant to changing their behaviour. Among 

these drivers, there is a trajectory of continued offending, in some cases accumulating 

multiple infringements within a short period of time. This was particularly true for drivers 

who were newly licensed.  

As study one showed, the proportion of drivers reoffending within one year increased with 

each subsequent offence (27% reoffended following their first offence; 33% following their 

second offence; 37% following their third offence; 40% following their fourth offence; 43% 

following their fifth offence). If the experience of receiving multiple traffic infringements, as 

well as potentially experiencing non-legal consequences such as social disapproval has not 

deterred these drivers, it may be unrealistic to expect that education is the missing piece of 
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the puzzle. These drivers present a particular challenge on how they may be most 

effectively deterred.  

Whilst this research explored personality, showing it as a factor that may influence 

perceptions and driving behaviour expectations, low levels of self-control are another factor 

contributing to some drivers finding it particularly difficult to regulate their driving 

behaviour (e.g. Keane, Maxim & Teevan, 1993; Meldrum, Boman & Back, 2019; Nagin & 

Paternoster, 1993; Nagin & Pogarsky, 2001; Piquero, Gomez-Smith & Langton, 2004). The 

concept of  low self-control being a central factor to the performance of criminal behaviour 

was devised by Gottfredson and Hirschi (1990), as part of the General Theory of Crime. 

Repeat offending drivers may lack the required self-control to change their driving 

behaviour, and continued infringements and other legal sanctions are perhaps unlikely to 

change this behaviour, given their patterns of illegal driving have become deeply 

entrenched.     

Given the potential gaps in knowledge of how to formulate effective education programs, 

the evidence suggesting that some drivers are resistant to changing their behaviour, even 

after receiving multiple traffic infringements, and the role that personality and low self-

control may be playing in preventing these drivers from changing their behaviour, other 

options must be explored. Enforcement technology perhaps appears to be a viable option 

for recidivist traffic offenders. There are already many technological options available to 

improve driver compliance. These include, for example, alcohol interlock devices (e.g. 

Fitzharris et al., 2015) and speed limiting devices (such as intelligent speed assistance 

systems with intervening functionality) (e.g. van der Pas et al. 2009), which can be fitted to 

specific vehicles. New enforcement and compliance assistance technologies should be 

embraced as they become available, particularly for repeat traffic offenders.  

11.5.3 Drivers go through risky driving periods, and these periods present an opportunity for 

intervention  

Closely related to the point made above, but deserving of its own discussion, is the evidence 

to suggest that some drivers go through particularly risky periods, where the performance 

of illegal driving behaviours as well as crash occurrence is intensified. This increased period 

of risk perhaps points to a time window where further interventions may prove valuable.  
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Walter and Studdert (2015), suggested that licence suspension could be used as a version of 

‘flash incarceration’, thus removing drivers’ opportunity for offending when they are at a 

period of heightened risk. It is unlikely however that licence suspension would be accepted 

by the community, particularly for minor offences, such as exceeding the speed limit by only 

a few km/h. Furthermore, suspending licences does not always stop drivers from continuing 

to drive (e.g. McCartt, Geary & Berning, 2003; Parrish & Masten, 2014), and therefore the 

risk they pose may not be removed.  

Other options that do not remove the opportunity for individuals to drive, but rather focus 

on encouraging safe driving behaviour may be effective. Furthermore, they are more likely 

to also gain community support, which is an important quality of all strategies that seek to 

deter illegal behaviour. 

One such strategy could be the application of double demerit points for any further offences 

in the one-year period that follows a driver receiving a traffic infringement. Such a system is 

already in place in Queensland, Australia (Queensland Government, 2020). This may 

encourage drivers to adhere to the traffic laws, out of concern that they may otherwise be 

subject to punishments of an increased severity.  

In an evaluation of the use of double demerit points during long weekends and holidays 

periods in Western Australia, Batani (2004) reported that the per hour infringement rate 

was 15 per cent lower than in a comparable period where double demerit points were not 

in use. Crashes also decreased by 11 per cent and fatal crashes decreased by 20 per cent, 

when compared with periods where double demerits points were not in force. Furthermore, 

in an analysis of crashes where speed was a contributing factor, a reduction of 40 per cent 

was observed when compared to a period where double demerits were not in place. A 52 

per cent reduction was also observed in fatal crashes involving speed, when compared to a 

time period where double demerits were not in force. Similarly, fatal crashes where alcohol 

was a contributing factor decreased by 54 per cent in double demerit point periods (Batani, 

2004). The results of Batani’s research provide strong support as to the effectiveness of 

using double demerit points in a general driver population. If such a system was 

implemented for individual drivers, a similar evaluation to that undertaken by Batani would 

be essential.   
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It is notable that the results of the current research provided limited evidence for demerit 

points working for drivers once they have accumulated multiple previous offences. Thus, 

whilst success may be experienced by using double demerit points for drivers who have a 

smaller number of previous offences (i.e. no more than two), additional strategies would 

likely be required for drivers who have extensive offending histories.    

Indeed, other conditions could be placed on drivers’ licences for a period after they have 

received an infringement. For example, irrespective of the offence type, drivers could be 

required to have a BAC of zero at all times when driving during this one-month period. 

Other conditions could also be explored, but the focus of any strategy would need to be 

towards encouraging safe driving practices during this particularly risky period.  

Another alternative could be a system that provides incentives for safe driving behaviour. 

Thus, rather than handing down harsher punishments if a driver does reoffend, a sustained 

period of good driving behaviour (e.g. twelve months) may see drivers rewarded with 

discounted registration or free licence renewal. However, to create fairness in such a 

system, discounts would also need to be made available to drivers who have a clean driving 

history (thereby potentially also creating a general deterrence effect), rather than just 

drivers who change their driving behaviour. Ensuring that drivers are aware of the potential 

outcomes of driving offences is essential for achieving behaviour change.   

11.5.4 Interventions should be broader than just legal sanctions 

There is no doubt that the vast majority of drivers have an awareness that the performance 

of risky and illegal driving behaviours violates traffic laws. When drivers perform illegal 

driving behaviours, it may be a result of lacking an awareness of the potential 

consequences; a belief they will not be subject to the legal consequences or be involved in 

crash; or alternatively a choice (i.e. they are willing to take the risk and pay the price for 

their offending if they are apprehended or involved in a crash). To ensure a more holistic 

approach to preventing aberrant driving, and to deter drivers who do not respond to legal 

sanctions, it may be time to look towards other remedies to deal with the road offending 

problem. Whilst legal sanctions, including traffic infringements, continue to have a place in 

responding to the performance of illegal driving behaviours, they should not be used in 

isolation, given these sanctions do not achieve deterrence for all drivers.    



 246 

This thesis demonstrates that perceptions of potential non-legal consequences of illegal 

driving behaviour, such as crash risk, going against social norms and experiencing 

disapproval and negative personal and emotional affect were significantly associated with 

lower expectations of performing illegal driving behaviour (specifically, low-level speeding). 

These results suggest that non-legal sanctions have the potential to deter the performance 

of illegal driving behaviours. This is consistent with existing research (e.g. Baum, 1999; 

Freeman et al., 2006; Freeman et al., 2016; Freeman & Watson, 2009; Grasmick & Bursik, 

1990; Grasmick & Green, 1980; Green, 1989; Homel, 1998; Loxley & Smith, 1991; Nagin & 

Pogarsky, 1001; Piquero & Paternoster, 1998; Freeman et al., 2010; Jones et al., 2005; 

Watson, 2004; Bradford et al., 2015). Greater success may be achieved if the non-legal 

consequences of illegal driving behaviour are emphasised to drivers. Once again, this would 

need to occur through the use of education and advertising campaigns. The key message is 

that in addition to legal sanctions, drivers place themselves at risk of many other 

consequences when they perform illegal driving behaviours (crashes, social disapproval, 

negative emotions). Similarly, embracing a system that incentivises good driving behaviour, 

rather than relying on punishing bad driving behaviour, may be effective in achieving safe 

driving practices. Is it notable that all the suggestions made above could be implemented 

into the current system of responding to illegal driving behaviour. In other words, there is 

no need to completely overhaul how illegal driving behaviours are responded to, but rather 

think about how new strategies might be implemented into the system that is already in 

place in Victoria.  

11.6 Strengths of the research 

In the thesis chapters that reported on the three studies, strengths were highlighted. In 

addition to these, there are a number of strengths that relate to the PhD research program 

more broadly and demonstrate the contribution the research makes to road safety. These 

strengths relate to the size and type of data sets used, the complementary nature of the 

three studies and the use of exclusively Victorian data. Further details about each of these 

strengths are provided below.  
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11.6.1 Large data sets were used 

The data sets used across all three studies were large, meaning that a considerable number 

of drivers were considered in each study. In studies one and two, the data used was 

population-based, with all Victorian drivers who met the selection criteria being included. 

The use of large population data sets meant that the studies had greater statistical power 

and were able to pick up more subtle effects. Additionally, the use of population based 

administrative data, where all drivers who met the criteria for inclusion were ultimately 

included in the analysis, meant that participation bias was not introduced into the research.    

11.6.2 Different sources of data were used  

The use of administrative and as well as self-report survey data provided the advantages of 

two different data types. Advantages of administrative data include the ability to link data 

sets to increase the range of analyses that can be undertaken (e.g. Drake & Jonson-Reid, 

1999; Smith et al., 2011), the large number of records often contained in these types of data 

sets (e.g. Connelly et al., 2016; Drake & Jonson-Reid, 1999; Kapteyn & Ypma, 2007; Windle, 

2010) as well as the relatively high levels of accuracy the data sets usually provide, given 

they are held for official purposes, and are not subject to participation or reporting bias (e.g. 

Bowling, 2005; Fulton-Kehoe et al., 2007; Groves, 2006).  

On the other hand, the advantages of using online surveys for data collection include 

enabling the researcher to access a wide range of people, compared to using face-to-face 

methods (e.g. Couper, 2000; Granello & Wheaton, 2004; Hardré et al., 2007; Lazar & Preece, 

1999) and they enable sensitive questions to be asked that might not be suitable for asking 

face-to-face (Granello & Wheton, 2004). Unlike administrative data, survey data collection 

enables researchers to collect the exact information they require, given they develop the 

data collection tool, rather than use an existing data source. More detailed information can 

also be collected to understand an issue. Therefore, using an online survey meant subjective 

information could be collected, alongside the objective information the administrative data 

sets provided.  

By using two different types of data, the range of research questions and breadth of 

analyses that could be undertaken was greatly enhanced. For example, in studies one and 

two, the interest was specifically on the deterring influence of traffic infringements. Using 

official administrative data was most appropriate as this ensured a high degree of 
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confidence that the full infringement history of drivers was being considered. There was no 

reliance on drivers to recall all infringements they had received in their driving career. There 

was also no risk of drivers potentially omitting information because they did not have a clear 

memory of events or they were reluctant to provide full details of their infringement history 

because these were not socially desirable. However, the administrative data did not enable 

an examination of many of the factors that may underlie patterns of driver offending, such 

as personality (e.g. Dahlen & White, 2006; Ulleberg & Rundmo, 2003) and perceptions (e.g. 

Nagin, 1998; Paternoster et al. 1982; Paternoster et al., 1983a; Saltzman et al., 1982). Self-

report survey data filled this gap.  

In study three, the design of a self-report survey provided the opportunity to collect data 

that would provide a rich source of information on a broader range of factors and enabled 

an examination on their relationship to driver behaviour – research that could not be 

achieved using administrative sources of data. As a result of the rich data sets used, the PhD 

research contained in this thesis was able to consider driver behaviour from multiple 

perspectives.  

11.6.3 Each of the studies conducted complement one another 

The third strength of this research is closely related to that described above. Whilst three 

separate studies were reported on in this thesis, each is complementary to the others and 

together they provide a comprehensive picture of factors that may act as deterrents to the 

performance of risky behaviours on Victorian roads. A conceptual model provided the 

overarching framework for this thesis, and proposed a number of pathways by which 

deterrence may operate. As noted, studies one and two considered the deterring influence 

of traffic infringements in relation to the two outcomes that they arguably most seek to 

achieve – 1) the performance of further illegal driving behaviour; and 2) involvement in a 

crash. However, as existing research has shown, infringements do not operate in a vacuum 

and therefore there are likely many other factors, beyond legal sanctions, that may play a 

role in successful (and unsuccessful) deterrence (e.g. Akers, 1990; Anderson, Chiricos, & 

Waldo, 1977; Bishop, 1984; Cochran et al., 1998; Gibbs, 1979; Jacob, 1980; Mann et al., 

2016; Meier & Johnson, 1977; Nagin & Pogarsky, 2001; Piliavin et al., 1986; Piquero & 

Tibbetts, 1996; Sherman, 1993; Silberman, 1976; Vinglis, 1990; Williams & Hawkins, 1986). 

Thus, study three provided broader understandings of traffic offending that were not 
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explored in studies one and two, by considering an expanded model of deterrence and 

taking a more subjective approach.  

11.6.4 The research offers important insights for the Victorian jurisdiction 

Finally, the research in this thesis was based on data exclusively from the jurisdiction of 

Victoria, Australia. The three studies provide a comprehensive picture of factors that may be 

associated with both the successful and unsuccessful deterrence of drivers on Victorian 

roads. The results presented therefore provide invaluable lessons for road safety in Victoria.  

11.7 Limitations of the research  

Whilst the PhD research had many strengths, like all research projects it also had limitations 

that need to be acknowledged. Whilst limitations have been highlighted for individual 

studies in the chapters that report on their findings, there are some limitations that relate 

to the study program overall. The following section will explore these limitations, but more 

importantly provide a discussion around how these limitations may have had an influence 

upon the validity and reliability of the results provided.  

11.7.1 Profile of drivers included in the administrative data sets  

The first limitation relates to the age of drivers in the data sets and date range of the 

available data. The VicRoads data sets that were used for studies one and two only 

contained data for drivers born on or prior to 31st December 1974. Based on this date of 

birth and the date range at which data were available in the data extraction (crash data 

available through to 2015 and infringements and licensing data available through to 2016), 

only drivers aged 40 years and above were able to have their full driving history examined. 

Furthermore, changes in the way in which licensing data was held meant that a complete 

licence history was only available from 8th July 1994.  

There are two ways in which this may have influenced the validity of the results presented 

in studies one and two. Relating to study one only, given this study sought to examine 

drivers’ complete history of infringements, the date range meant the minimum age that 

drivers could possibly have been licensed was 19.5 years. This is 1.5 years older than the 

minimum age of 18 years at which drivers are able to obtain a licence in Victoria, Australia. 

This no doubt had an influence on the group of drivers who were included in the study. A 

considerably higher number of females were included in the sample than what we would 
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ordinarily expect to see in the Victorian driver population of this age. It is possible that 

males in the older age groups may have received their licence at 18 years of age. They were 

therefore not captured in the data set used. Females may have been relatively more likely 

to receive their licence at an older age, as driving was traditionally seen as a male 

endeavour (e.g. Berger, 1986; Siren & Hakamies-Blomqvist, 2005). As a result, the inclusion 

of a larger proportion of females, as well as drivers who were not licensed at the age of 18 

years impacts the generalisability of the sample to all drivers in Victoria, or indeed to all 

drivers in jurisdictions beyond Victoria. However, this does not affect the internal validity of 

the results (which are broken down by age at licence); the results still provide important 

understandings on patterns that may influence deterrence and driver behaviour. The key 

limitation is that this study does not provide insights into drivers who obtained their licence 

at the age of 18 years.  

11.7.2 Age of drivers included in the administrative data sets  

The use of data limited to drivers born on or prior to 31st December 1974 (aged 40 years and 

above) also meant that the group of drivers included in studies one and two were over 20 

years older than other drivers who would have also have been driving on Victorian roads at 

the time the data was extracted (i.e. a (relatively) older driver cohort was selected).  

Existing research has shown that younger drivers (e.g. Donmez, Boyle & Lee, 2010; 

Ferguson, 2003; Groeger, 2006; McKnight & McKnight, 2003; Prato et al., 2010; Russell, 

Vandermeer & Hartling, 2011; Scott-Parker, Watson & King, 2009) and older drivers (e.g. 

Charlton et al., 2006; Devlin & McGillivray, 2016; Dickerson et al., 2019; Eby et al., 2012; Eby 

et al., 2018; Hill et al., 2020; Karthaus & Falkenstein, 2016; Li et al., 2019; Molnar et al., 

2013; Molnar et al., 2018; Owsley et al., 2001; Shimada et al., 2015) face a unique set of 

challenges when driving (e.g. Doroudgar et al., 2017; Kurali, Gyi & Mansfield, 2017; Simons-

Morton et al., 2020; Zhao, Yamamoto & Kanamori, 2020).  

It is possible that drivers in younger age groups would respond in a different manner to 

receiving a traffic infringement. This means that results presented in studies one and two 

are not generalisable beyond the age group of drivers considered, both inside and outside 

of the Victorian jurisdiction. However, the results of this research still provide important 

understandings about offending and deterrence in the age group that was examined.  
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11.7.3 Analyses limited to the data variables available  

A third limitation, affecting all three studies is that the analyses were limited to the variables 

that were available in the data sets used. It is likely that there are many unmeasured 

variables that also had an effect on the results. For example, factors such as relationship 

issues and divorce (e.g. Kposowa & Breault, 2009; Lagarde et al. 2004; Legree et al., 2003; 

McMurray, 1970), financial stress (e.g. Cunningham & Regan, 2016; Norris et al., 2000), 

employment stress (e.g. Carty, Stough & Gillespie, 1998; Hartley & El Hassani, 1994; Norris 

et al., 2000; Rowden et al., 2011; Rowland et al., 2007; Smith, 2016) and health issues (e.g. 

Cunningham & Regan, 2016; Legree et al., 2003; Rowden et al., 2011) have all been 

identified as having an influence on patterns of driving behaviour.  

The VicRoads data sets did not provide any opportunity to control for these factors. Given 

the administrative nature of these data sets, the inclusion of personal information beyond 

factors such as age, sex and postcode of residence is very limited. This omission is of 

particular relevance to study two, where the use of the case-case-time-control study looked 

at drivers’ infringement in two short 30-day time periods twelve months apart. Drivers may 

have been experiencing difficult personal circumstances in one of these time periods, 

meaning their receipt of an infringement or involvement in a crash may have been related 

to this personal stress, which in turn may have lowered the degree to which they were 

deterred.  

The survey was designed to address many of these issues, collecting data on factors such as 

education level attained and employment status. However, the nature of survey research 

still means that limits have to be placed on the type of data that is collected. Asking 

individuals to provide personal information such as experience of relationship issues, 

financial stress, housing stress/living situation, concerns around employment and health 

information would have created barriers for the research. In particular, online surveys are 

particularly susceptible to non-completion, with individuals starting the survey, but stopping 

prior to reaching the end (Sue & Ritter, 2012b) and also lower response rates (e.g. Bech & 

Kristensen, 2009; Couper, 2000; Kwak & Radler, 2002; Miller et al., 2002; Shih & Zitao, 

2008). For this reason, including too many invasive questions was avoided as much as 

possible. Had all these additional questions been included, not only would the survey have 

become unacceptably lengthy, their inclusion would have likely limited the number of 
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complete responses, and also introduced participation bias into the study. Many individuals 

would likely not have felt comfortable providing this personal information and may have 

opted not to take part and not to complete the survey after these questions were 

presented.  

11.7.4 Data sets were unable to fully capture deterrence and offending 

A fourth limitation of the research relates to the extent to which the data sets used were 

able to fully capture deterrence and offending. Whilst the three studies were 

complementary to one another, they did not all consider the same group of drivers. This 

may therefore leave gaps in our understanding of the factors that may most effectively 

achieve deterrence.  

As noted, studies one and two provided insight into the deterring influence that receiving a 

traffic infringement had upon further driver offending and subsequent crash involvement. 

Study three was able to provide understandings of a broader range of potentially deterring 

factors and their relationship to expectations of one particular illegal driving behaviour. 

Unfortunately, the use of (administrative) VicRoads data in studies one and two meant that 

it was not possible to take into account the role that perceptions towards potential 

deterrents may have had on the results. Similarly, the exclusive use of self-report data in 

study three meant that there was no way to verify a driver’s performance of traffic offences 

(either prior to the survey or in the months that followed). Thus, the conclusions that were 

able to be drawn in each individual study are not as complete as those that would be drawn 

if a single cohort was examined using administrative and (linked) survey data. There were 

three primary factors that prevented such an analyses from being undertaken in the current 

research.  

First, in order to match drivers’ survey responses to their full driving history, consent would 

need to have been collected from drivers and they would also have been required to 

provide their driver licence number details. Some drivers would have been reluctant to 

provide this information, which may have meant finding a large and representative sample 

would have been further complicated. Indeed, existing research has examined prescription 

opioid and benzodiazepine use amongst individuals injured in a road crash, linking TAC 

claims data (TAC claims database), prescription drug use data (pharmaceutical benefits 

scheme (PBS) database) and government subsidised health service use data (Medicare 
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benefits schedule (MBS) database) together. Of the 10,998 individuals who were invited to 

be included in the research, only 738 (7%) provided consent (Berecki-Gisolf et al., 2016). 

This study provides evidence that the proportions of individuals who are willing to enable 

researchers to link data held about them from multiple sources is very low. This means the 

conduct of a data linkage study as part of this PhD research would likely have been very 

difficult to achieve.  

Second, a Qualtrics survey panel was used to recruit study participants. The use of survey 

panels means that personal details or potentially identifiable information cannot be 

collected, given Qualtrics owns the rights to these survey panels. Thus, an alternative 

method for collecting the survey data would have needed to be found.  

Finally, as noted, the VicRoads data extraction that was available for this research only 

contained data for drivers aged 40 years and older, whereas the survey contained data for 

drivers of all ages. Having a matched sample would have meant drawing further constraints 

on the group of drivers who were eligible to take part in the survey. 

11.7.5 Constraints had to be drawn on the sub-analyses that could be undertaken  

A fifth limitation of the research is that, whilst a series of sub-analyses was undertaken, (e.g. 

on factors such as age, gender, years licensed, licence type, residing in a metropolitan or 

regional area), there are many more variables that also have the potential to provide 

valuable information on how deterrence may vary between different groups of drivers. The 

confines of a PhD research program means that limits have to be drawn on the breadth and 

depth of the analyses that can be undertaken. Decisions were made on which factors would 

be most appropriate to undertake sub-analyses, with those ultimately chosen based on 

their potential to provide valuable information on as wide a group of drivers as possible, 

given they covered large groups such as age, gender and licence type.  

For example, the VicRoads licensing data set contains information on drivers who have 

opted to extend their demerit point period. For these drivers, rather than have their licence 

suspended because they have reached the allowable demerit point threshold, they opt to 

continue driving, but risk losing their licence for double the length of time if they reoffend in 

the twelve-months this demerit point extension is in place (VicRoads, 2020e). Undertaking 

further analyses on deterrence and offending amongst drivers who have opted to take an 
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extended demerit point period would have provided valuable information, but went beyond 

the scope of this PhD.  

11.7.6 Used only data from Victoria, Australia  

Whilst the use of Victorian data in all three studies was highlighted as a strength, as it 

provided specific understandings relevant to Victoria, it is also important to note that this 

may also be seen as a limitation. It is unclear the extent to which the results are applicable 

to other jurisdictions, both in Australia and internationally. All results should be interpreted 

with caution when applied to other jurisdictions. Researchers and policy makers should 

consider similarities and differences between their jurisdiction and the Victorian jurisdiction, 

particularly in terms of road traffic law enforcement, but also driving population and road 

network differences, when evaluating the results reported in this thesis.   

11.8 Areas for future research 

The limitations of this research indicate there are many questions that remain unanswered 

with regard to deterrence and illegal driving behaviour. As such, there are a number of 

avenues for future research that may prove viable in further exploring deterrence and driver 

behaviour. These are outlined below. 

11.8.1 Repeat analyses on a younger cohort of drivers  

First, future research may repeat the analyses in studies one and two on a younger cohort 

of drivers, and also include drivers who obtained their licence at the legal age of 18 years. 

Such an analysis would enable an examination of whether the patterns observed amongst 

older drivers also hold true for a younger group of drivers. Such research could be 

undertaken not only within the Victorian jurisdiction, but in other jurisdictions both in 

Australia and internationally. The research would have great value in indicating whether 

substantially different strategies are needed for drivers of different age groups, to address 

illegal driving behaviour.      

11.8.2 Exploration of different research approaches 

Second, in order to deal with some confounding factors, future research may be 

approached differently. For example, in study two, it may be an option to use multiple 

control periods. The odds ratio calculated with different control periods would enable an 

examination of whether there was perhaps another factor influencing the results during one 
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single control period, or if the results are consistent across all control periods. For example, 

an odds of 1.35 in one control period (as was the result in the current research), but odds 

ratios of 0.85 and 0.70 in two other control periods may potentially point to the 1.35 odds 

ratio being an anomaly, and an unmeasured factor (e.g. an extensive enforcement 

campaign) influencing the results.   

For study three, rather than collect survey data at one single point in time, data could be 

collected longitudinally. If survey participants were willing to provide their contact details 

(e.g. an email address), the survey could be resent to them at regular intervals. The data 

could then be examined to determine if their responses on key measures remain consistent 

or if there is evidence of changed patterns over time. Changes may signify other life events 

having an influence on a driver’s patterns of behaviour, and thus controls put in place to 

account for this. It is important to note that a limitation of this study would be that long 

periods of follow-up may be required. This is an issue faced by prospective cohort studies 

(e.g. Levin, 2006). Whilst a retrospective cohort study could be used, a limitation would be 

that it would rely on drivers to correctly recall different life experiences (e.g. Levin, 2006).  

Such a study would be valuable given recent research by Truelove et al., (2020) examined 

the stability of perceptions towards legal and non-legal sanctions by collecting data from 

drivers at two time points, three months apart. They found that there were indeed 

fluctuations in the perceptions drivers expressed at the two different time points, with the 

greatest difference observed in relation to certainty of apprehension. It was therefore 

concluded that longitudinal research presents greater reliability when examining the 

deterring effect of perceptions on driving behaviour (Truelove et al., 2020).  

It is important to note that whilst the study designs outlined above are alterative examples 

that may help to reduce confounding, it is unlikely they will completely remove it. There 

would still likely be a number of unknown factors contributing to the results that emerge. 

11.8.3 Data linkage study 

Another option for future research would be a large data linkage study that links survey and 

administrative data together. This would assist in providing an even more comprehensive 

picture of deterrence and driving behaviour than this PhD was able to. 
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Whilst the limitations section highlighted some difficulties that would likely have been 

encountered in the current research if an attempt had been made to develop a single data 

set to undertake all three studies, building such a data set would not necessarily be out of 

reach in the future.  

Such a study would need to start off with the collection of survey data from a sample of 

drivers, asking them the same questions on personality, perceptions towards potential 

deterrents and expectations to perform illegal driving behaviours, as were asked in the 

current study. Additionally, drivers would need to provide their licence number, and 

consent would need to be sought to ensure drivers agree the researchers can access their 

full licence history, including any infringements they had ever received. In order for the 

behavioural expectations to be corroborated with actual patterns of driving behaviour, the 

data extract would need to be obtained one year after completion of the survey.  

The VicRoads licensing, infringements and crash data sets would then be merged with the 

survey data. Such a study would have the potential to provide a more comprehensive 

picture of traffic offending than was possible using separate data sets and driver samples, as 

was the approach in the research reported on in this thesis. A study of this nature would be 

of great benefit not only in the Victorian jurisdiction, but also in other jurisdictions in 

Australia and internationally.   

11.8.3 Apply to conceptual model to other offence types and jurisdictions 

Fourth, this PhD research saw the development of a detailed conceptual model and 

comprehensive survey to collect data on personality, perceptions towards potential 

deterrents for a range of different offence types and driver’s expectations to perform these 

illegal driving behaviours. The pathways for this model were examined for driving up to 

10km/h above the speed limit in this thesis. The results of this modelling provided valuable 

information on the factors that may see drivers both successfully and unsuccessfully 

deterred for speeding behaviour.  

The success of this study highlights that the conceptual model that was developed and the 

survey that was designed may prove valuable for use in the conduct of further research. 

Such research would enable an examination of whether the significance of pathways in the 

conceptual model hold true for other offence types. Indeed, by examining multiple offence 
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types, the results may enable a determination of whether the significant pathways 

identified in the current research and the influence of the potentially mediating factors 

(perceptions towards the potential deterrents) differ based on offence type. Future 

research can also use the conceptual model and apply it in other jurisdictions, to determine 

if the same pathways remain true, even where approaches to enforcement may differ.         

11.9 Conclusions 

The three research studies reported on in this thesis have advanced the existing knowledge 

on deterrence and driver behaviour, specifically in Victoria, which in turn may provide 

valuable understandings for other jurisdictions within Australia and internationally. The 

results provide evidence to suggest that different groups of drivers respond in different 

ways to potential deterrents. The research shows that, despite legal sanctions, in particular 

infringements, being the primary way in which illegal driving behaviours are penalised, 

promoting the non-legal consequences of illegal driving behaviour to drivers, including the 

risk of crash and injury and the potential for social disapproval and experience of negative 

emotions may be beneficial, given some drivers are not deterred by legal sanctions. A 

system that seeks to strike a balance between the advantages of legal and non-legal 

consequences may achieve great success in responding to illegal driving behaviours.  

An important component of the safe system framework is that humans are prone to error, 

and that the system, in terms of vehicles, roads and speeds, should be ‘forgiving’, such that 

these errors do not result in the incidence of serious injuries and deaths (e.g. Elvik, 2010; 

Larsson, Dekker & Tingvall, 2010; McTiernan et al., 2010). Whilst advancements in vehicle 

safety technology, such as lane keep assist and auto emergency braking have undergone 

rapid development in recent years, and road designs have improved, as long as people are 

in control of vehicles, enhanced vehicle safety technology and improved roads can only 

achieve so much. People must ultimately take responsibility and ensure they monitor their 

behaviour whilst driving on the roads.    

Perhaps one day, there will be a time when driver behaviour ceases to have an influence on 

road safety. Great progress in being made on the development and introduction of 

automated vehicles, both in Australia (e.g. Dosen, Aroozoo & Graham, 2017; Kaye et al., 

2019; Sun et al., 2017) and internationally (e.g. Elliott, Keen & Miao, 2019; González-
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González, Nogués & Stead, 2019), including in relation to community acceptability (e.g. 

Becker & Axhausen, 2017; Cunningham et al., 2019; Kyriakidis, Happee & de Winter, 2015; 

Liljamo, Liimatainen & Pöllänen, 2018; Piao et al., 2016). Unfortunately, full implementation 

of such an advanced vehicle fleet will not be achieved within the short or even medium-

term. We therefore must accept that humans, and the decisions they make on the roads will 

continue to be a factor that contributes to the incidence of road trauma for the foreseeable 

future. Fortunately, the results that are presented in this thesis provide valuable 

understandings on infringements, deterrence and driver behaviour. A strong knowledge 

base is the first step towards reducing toad trauma and enhancing safety on the roads for all 

road users. 
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Appendix C: Example of invitation email sent to Qualtrics panel 
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Appendix D: Explanatory statement included in survey used to collect 

data for study three 
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Appendix E: Survey used to collect data in Qualtrics for study three 
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Appendix F: Personality trait each item in the Big Five Inventory seeks 

to measure 

The Big Five Inventory is a 44-item personality scale that measures individuals on the five 

personality traits of extraversion, agreeableness, conscientiousness, neuroticism and 

openness (John, Donahue & Kentle, 1991; John, Naumann & Soto, 2008; John and 

Srivastava, 1999). As indicated in the thesis, each item is measured on a five-point scale of 

1) Disagree strongly; 2) Disagree a little; 3) Neither agree nor disagree; 4) Agree a little; 5) 

Agree strongly. When scoring the scale, the nature of sixteen items means that they need to 

be reverse scored to accurately represent the trait they measure. Each of the 44-items are 

listed below, under the personality trait which they measure. Reverse coding is indicated 

where applicable.  

Extraversion is measured using eight items: 

• Is talkative 

• Is reserved (reverse coded item) 

• Is full of energy 

• Generates a lot of enthusiasm 

• Tends to be quiet (reverse coded item) 

• Has an assertive personality 

• Is sometimes shy, inhibited (reverse coded item) 

• Is outgoing, sociable 

Agreeableness is measured using nine items:  

• Tends to find fault with others (reverse coded item) 

• Is helpful and unselfish with others  

• Starts quarrels with others (reverse coded item) 

• Has a forgiving nature 

• Is generally trusting 

• Can be cold and aloof (reverse coded item) 

• Is considerate and kind to almost everyone 

• Is sometimes rude to others (reverse coded item) 

• Likes to cooperate with others 
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Conscientiousness is measured using nine items: 

• Does a thorough job 

• Can be somewhat careless (reverse coded item) 

• Is a reliable worker 

• Tends to be disorganised (reverse coded item) 

• Tends to be lazy (reverse coded item) 

• Perseveres until the task is finished 

• Does things efficiently 

• Makes plans and follows through with them 

• Is easily distracted (reverse coded item) 

Neuroticism is measured using eight items:  

• Is depressed, blue 

• Is relaxed, handles stress well (reverse coded item) 

• Can be tense 

• Worries a lot 

• Is emotionally stable, not easily upset (reverse coded item) 

• Can be moody 

• Remains calm in tense situations (reverse coded item) 

• Gets nervous easily 

Openness is measured using ten items: 

• Is original, comes up with new ideas 

• Is curious about many different things 

• Is ingenious, a deep thinker 

• Has an active imagination 

• Is inventive 

• Values artistic, aesthetic experiences 

• Prefers work that is routine (reverse coded item) 

• Likes to reflect, play with ideas 

• Has few artistic interests (reverse coded item) 

• Is sophisticated in art, music or literature 
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